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Note 2:

To avoid any confusion over the use of the letter "O (oh)" and figure "0
(zero)" in this manual, the numerical value "0 (zero)" is expressed as
"@" if there is any possibility of misunderstanding.

Display on the graphic CRT differs between the color graphic specifica-
tion and the mono-chrome graphic specification. However, operation pro-
cedures are identical for these specifications.
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SECTION 1 GENERAL

The Interactive Graphic MDI Function (IGF-L3) has been developed as an
extension function of the OSP5@@@L-G. This function allows easy
programming at the OSP5(@@L-G operation panel through an interactive
operation with the NC. By keying-in responses to the prompts displayed on
the CRT, the operator can program both parts with complicated contours as
well as simple contours with no problems.

Although graphic CRT display differs slightly between the color graphic
specifications and the monochrome graphic specifications, operation proce-
dures are identical in both cases.

The IGF-L3 features:

(1) Program check through the animated display (multi-task function)

ooooOoOOoo

(2) Automatic programming for simultaneous 4-axis cuts and easy editing of
simultaneous 4-axis cut programs

(3) Automatic determination of machining conditions and automatic selec-—
tion of tools

(4) Background programming* (multi-task)

| I~

z
pE——t nooooooog

[Actual Machining] Simultaneous Processing [Programming]

N\

L

* Programming a part is possible while the NC computer is controlling
machining processes for other workpiece.
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(5) Easy editing of machining order and machining conditions

AB
iTE
E:
OoooooOodag
(6) Easy shape definition

1. START PT =, z=
2. CHF SIZE C =
3. OD=— Z=
4. RADIUS R R=
5. FACE 1 X=
6. TAPER X= y &=
/7. 0D =— =

(7) Large capacity bubble memory to save input data

Standard: Capacity equivalent to 60 meter (197 feet) tape length

Optional: OSP5@@@PL-G ... Capacity equivalent to 10,240 meter
(33,600 feet) tape length
OSP5@PL-G .... Capacity equivalent to 3,840 meter

(12,600 feet) tape length

(8) Operations using programs stored from tapes is also possible as well
as programs made and stored using the IGF-L3 function.

[Program Storage Using
the Conventional Program Tapes]

=

oooonoooaq [Product]

[IGF-L3 Function]

OKUMA MACHINERY WORKS LTD.
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SECTION 2 OUTLINE OF FUNCTIONS

The IGF-L3 executes the machining test (graphic display of the machining
status) when the IGF data (shape, cutting conditions, tools, etc. required
for programming a part) is entered using the graphic editing function. The
data of the machining order and cutting conditions is converted into NC
programs after verification and editing.

Tool data, material data and parameters are automatically called when the
entry of them is required during programming a part by entering the data in
response to the guides (guide drawings and guide messages) displayed on the
CRT. Then, they are taken into the program. The data indicated above
(tool data, material data and parameters) can be separately registered and

edited.

IGF data : This refers to the data entered using the graphic editing
function such as blank shape, cutting conditions, tools,
work shape, etc.

Tool data : This refers to the data related to tools, such as tool
type, tool shape and turret number.

Material data : This refers to the data related to the blank, such as

blank material and cutting conditions.

IGF parameters: This refers to the data not included in the classification
above but requisite for NC programming. This includes
measurements of standard tailstock center, upper and lower
limit rpms in individual spindle speed ranges, and
designation of nominal diameter for thread cutting.

OKUMA MACHINERY WORKS LTD.



Interactive Graphic MDI Function

General Flow of IGF-L3 Programming:
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~————— Graphic-edit

Blank Shape]

Chuck & Center

l

(Process Designation~

Process

Process kind

Cut direction
Tool

Cutting condition
Shape

J

i IGF Data

L

[ |/ ID CLEARANCE

Process Test

Simulation
Process change

S
—-Material Data ——-
S45C

FEEDRATE  CcuT DEPTH
on VR=15¢ Kn=h
1D : [

\ _

= IGF Parameter ——

§ 0D CLEARANCE 1¢,ddg
3,00¢

\_ J

Tool Data
_Jf;;;GH oD —

L TOOL NO.

I Part Program Making | NC Program

S

|Buhble Hemoryl

Tool Path Check

Operation from
NC Program

Conventional NC Function 4_\
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OPERATION PANEL AND KEYBOARD

SECTION 3
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SECTION 4 DATA SETTING PROCEDURE

Tool data, material data and IGF parameters are factory-set at Okuma for
general turning operations. However, they can be edited as needed so that
user's knowhow can be reflected in programming.

TOOL DATA

Tools to be used can be registered before beginning programming. The IGF
system can register the tool data of up to 26 tools and data of standard 12
tools is provided with the system.

The tool data consists of following three parameters:
DATA NO., TOOL CODE, and TOOL FORM CODE

(1) DATA NO. (NO)

A total of 26 tools can be registered and the data number is used for
identifying the individual tools.

For two-saddle models, a total of 26 tools can be registered for indi-
vidual turrets.

(2) TOOL CODE (CD)

The tools are classified in accordance with the type and direction of
cutting. The system has 26 combinations of these parameters and one
code number is assigned to one tool number.

(3) TOOL FORM CODE (FC)

The IGF system displays several possible tools in accordance with the
entered TOOL CODE. The operator has an option to select the most
desirable tool to use for intended cutting depending on the mounting
direction of tool and tool shape. One tool number is assigned with
one tool form code number.

OKUMA MACHINERY WORKS LTD.



IGF Tool Data Entry Processes

—— 1)

2)

[F7]
(QUIT)

CBPP2 245@¢-E P-8

From the program operation mode, press the function key [F7]

(1IGF).

[1GF]

After confirming the display of the IGF start-up page (OKUMA

IGF), press the function key [F3] (TOOL DATA).

PROG OPERATION IeF

QkUMA IGF

=IGF
Key in the file name and press the WRITE key.

(When using graphic edit restart, key in ’*’ as a file name.)

>

GRAPHIC| PROGRAM| TOOL MATE- | PARA-
EDIT MAKE DATA RIAL METER

IGF IGF
CONVERT| QuUIT

COCEDEEFED(FB)(FE 6J(F 7ZJ(E 8)

OKUMA MACHINERY WORKS LTD.
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A
3) Select the turret (for 2S models).
— = ~
PROG OFPERATIQN IeF TOGL DATA
e TURRET SELECT.
(QUIT)
=IGF
MF
] OF:I-EPLl | | ‘ I UIT ‘
_ >
COE2EIEFEYIEs)FEs)EDESE)
[F1] (ORDER 1) [F2] (ORDER } )
4) Select the TOOL DATA NO. (1 - 26).
' ™
PEOG ODFERATIOM IGF TOOL DATH
wADATEH MO, &+ A=-TURRET  lra
#kTOOL DATA TABLE4#
MO CONTENTS NO CONTEHNHTS
1 ROUGH OD+ 14
DATA No-[ 2 ROUGH FACE! 15
[F7] 3 FINISH OD« 16
(QUIT) 4 FINISH FRCE! 17
S ROUGH 1D+ 18
6 FIMISH ID+ 19
7 THREAD OD+ z8
8 THREAD ID~ 21
9 GROOVE OD! 22
18 GROOVE IDt 23
11 DRILL HSS 24
12 CENTER DRILL 25
13 26
>TF
! OF
tool data NO. ?
om:m' ORDERJ.' | | | | QUIT | )
CFOE2ECFEFEFsENED)
[F1] (ORDER {) [ [F2] (ORDER { )

OKUMA MACHINERY WORKS LTD.
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[F1] (ORDER 4 ) ’ 1' [F2] (ORDER {)

5) Select the TOOL CODE NO. (CD) (1 - 26).
(- PROG OPERATION IGF  TooL DATA
#kTOOL CODE#* A-TURRET  1imm
*xTOOL CODE TABLE#s
* 1 ¢ 1)ROUGH OD+- %  CODE CODE
¢ 1)ROUGH OD+« (14)THREAD ID«
[F7] CODE Co-SFI ¢ 2)ROUGH IDe (1S)THREAD FACE!L
(QUIT) ( 3)ROUGH FACEL (16)THREAD OD+
¢ 4)ROUGH OD-+ (17)THREAD ID-+
( SIROUGH ID+ (18)THREAD FACE?t
( 6)ROUGH FACE?T (19)GROOVE OD!
( 7IFINISH OD« (28)GROOVE ID?
( BIFINISH ID« (21 )GROWE FRCE+«
¢ 9FINISH FACEL (22)DRILL HSS
(1@)FINISH OD- (23)DRILL CARBIDE
(11)FINISH ID~+ (24)DRILL CENTER
(12)FINISH FACET (25)RECESS ODv
(13)THREAD OD« (26)RECESS ID
tool data NO. ?
! OF
tool code ?
OPDERfl ORDERL l ! , QuIT l _J
N
CEDNEDCEFDERFEFRIEDNED
[F1] (ORDER {) [F2] (ORDER } )
6) Enter the data for parameters displayed on the CRT. Enter the FORM
CODE NO. (FC) in reference to the guide drawing.
~
I''EOG QFERATIGH IGF TOOL DETA
#4DATA SETTING#* A-TURRET  Lrm
* 1 ( 1)ROUGH OD« x| 1
COMMAND DATA  TOOL NO. -
OFFSET NO. Oi= 1
[F7]
(QuiT) 2
- TOOL EDGE DATA FORM CODE NO. FC= 1
TOOL ANGLE  Al= S5.000
EDGE ANGLE Az= 3.608
STICKING OUT L = 49,000
TOOL INDEX INDEX POSIT. «XT= 688.008 |3
ZT= 1000.000
1 OF
! OF
! OF
ORDERTI ORDERJ.I I I | I QuUIT I
- J

;

F 8

COC2ACERAEFENES)EBRED

OKUMA MACHINERY WORKS LTD.



CB@@2 245¢p-E P-11

Example of Tool Data Entry

1) Select the PROGRAM OPERATION mode by pressing the EDIT AUX. key.

(R EED
A

( PROG OPERATION E

DATE l DIR [ PIP ' EDIT ' FREE l LIST I IGF IEEXTENDJ

CFDE2EFE3NEFEDEFES)(FB)(E 7J)(F 8)

/7

2) Press the function key [F7] (IGF) to select the IGF mode.

OKUMA MACHINERY WORKS LTD.



The IGF start-up page will appear.
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( ==

PROG OPERATION IGF

OKLMA IGF

=IGF

Key in the file name and press the WRITE key.

(When using graphic edit restart, key in ‘%’ as a file name.)

>

GRAPHIC| PROGRAM| TOOL MATE- PARA- IGF IGF

EDIT | MAKE | DATA | RIAL | METER |converT| aquiT J
\

CEVUEDIEIEDEFIEEDES)

3) Press the function key [F3] (TOOL DATA).

4) For the 2S model, select the turret (A or B)
possible by pressing the proper turret keys

. Turret selection is
on the NC operation panel.

©)

r
| —

@)
=

90/0/E
©
©

TeER
=8

wm'rEJ
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5) The CRT will display the turret selected.

PROG OFPEFATIOF IGF TOOL DATA

TURRET SELECT.
A-TURRET

=IGF
>TF

l OREERJ,| | | l I QUIT '

EDEaEEDEDEsIEDED

B

After confirming the display of the selected turret, press the function
key [F2] (ORDER { ).

6) The page is changed to the **DATA NO.** page of the TOOL DATA. Select
the ROUGH OD=—tool by entering "1".

Y QeEl] (-
BERcEOENa

OKUMA MACHINERY WORKS LTD.
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s =
FPrROG OPERATION IGF TOUL DATA
##DATA NO, %4 A-TURRET 1lmm
#4TOOL DATA TABLE#k

NG CONTENTS NO CONTENTS

1 ROUGH OD« 14
DATA No-[FUIN 2 ROUGH FACES 15

3 FINISH OD« 16

4 FINISH FACES 17

S ROUGH ID+ 18

6 FINISH ID« 19

7 THREAD OD« 20

8 THREARD ID+ 21

9 GROOVE OD! 22

18 GROOVE IDt 23

11 DRILL HSS 24

12 CENTER DRILL 25

13 26
tool data NO. ?
'
tool data NO. ?
1
ORDERt| ORDER! | I | | QUIT |

\ J

EDEDCEFACFIEFaENESD
A

7) After making sure the display of the entered tool number "1",
press the function key [F2] (ORDER { ).

OKUMA MACHINERY WORKS LTD.
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8) The page is changed to the **TOOL CODE** page of the TOOL DATA. Select
the ROUGH OD=—by entering "1". After making sure the desired tool
code has been selected, press the function key [F2] (ORDER V).

~
i PROG OPERATION I6F TOOL DATA
#kTOOL CODEX A-TURRET  1mm
#kTOOL CODE TABLE#k
% 1 C 1)ROUGH OD« %  CODE CODE
( 1)ROUGH OD+ (14)THREAD ID+
CODE Co-JE ¢ 2)ROUGH ID« (1S)THREAD FACE!L
¢ 3)ROUGH FRCEL (16)THREAD OD~
( 4)ROUGH OD+ (17)THREAD ID-
( S)ROUGH ID+ (1B)THREAD FACET
( 6)ROUGH FACEt (19)GROOVE 0D!
¢ 7)FINISH OD+ (20)GROOVE IDt
¢ B)FINISH ID« (21)GROOVE FACE+
( 9IFINISH FACES (22)DRILL HSS
(18)FINISH 0D~ (23)DRILL CARBIDE
(11)FINISH ID-» (24)DRILL CENTER
(12)FINISH FACEtT (25)RECESS ODv
(13)THREAD OD+ (26)RECESS IDN
tool data MO. ?
! OF
tool code ?
opacml oreraaml ’ ' ! | GUIT '
_ J

CDODCEFAEEFEIE)FEs)EFENDES)

OKUMA MACHINERY WORKS LTD.
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The page is changed to the #**DATA SETTING** page of the TOOL DATA.
Enter the data for parameters displayed including TOOL NO., OFFSET NO.

and FORM CODE NO.

- N
FEODG OPERATION IGF TOOL DATH
*#DATA SETTIMG*# A-TURRET  Lmm
# 1 ( 1)ROUGH 0D« * |1
COMMAND DATA  TOOL NO. T80 T
OFFSET NO. ON= 1
2
TOOL EDGE DATA FORM CODE MNC. FC= 1
TOOL ANGLE Al= 55. @68
EDGE ANGLE AZ= 3.000
STICKING OUT L = 40.000
TCOL IMDEX INDEX POSIT. XT= 680.088 |3 °
ZT= 1900.000
148
1680
11600
1
ORDERTI 0RDERL| I , I I QUIT ‘
J

CEDEICEAFERERENE

Enter "1" for paramet

J

er TOOL NO.

Y ©

Q0

N

&
—

EE
(1]4]

0g]

Bs
—

CAN

S

Q{_

= @

C:Z
©
©

HEaa

»

WRITE

<

Enter the data for remaining parameters in the similar manner.
select the data to be entered
from the guide drawing displayed.

For the entry of FORM

CODE NO.

OKUMA MACHINERY WORKS LTD.
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MATERIAL DATA

Cutting conditions are registered for individual blank materials. A total
of 13 types of material data can be registered and the IGF system is deli-
vered with eight standard type material data.

The material data consists of the following three parameters:

NAME NO., MATERIAL NAME, and CUTTING CONDITIONS

(1) NAME NO.

A total of 13 different materials can be registered. The NAME NO.
sets the number for individual materials.

(2) MATERIAL NAME

Material name can be registered in up to eight alphabets or numbers.

(3) CUTTING CONDITIONS

Cutting conditions for individual tools are registered. The parame-
ters to be set include CUT. SPEED and FEEDRATE.

OKUMA MACHINERY WORKS LTD.
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IGF Material Data Entry Processes

= 1) From the program operation mode, press the function key [F7] (IGF).

- ™
PROG OPERATION

DATE I_ DIR I PIP l EDIT ’ FREE l LIS;_1 IGF IEEXTEND] _J

(FUCE2DIEIEFDESEFIEFENDES)

[F7] (IGF)

2) After confirming the display of the IGF start-up page (OKUMA IGF),
press the function key [F4] (MATERIAL).

PROG OPERATION IeF

[F7]

R OkUMA IGF

=IGF
Key in the file name and press the WRITE key.
(When using graphic edit restart, key in "%’ as a file name.)

>
GRAPHIC
EDIT

CEVUE2DEIEDEFDEIEDES)

1 [F4] (MATERIAL)

IGF IGF
CONVERT| @QUIT

PROGRAM| TOOL MATE- | PARA-
MAKE DATA RIAL METER

OKUMA MACHINERY WORKS LTD.
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[F4] (MATERIAL)

3) Select the material number in reference to the **MATERIAL TABLE*%*
and enter the corresponding number.

-
PROG OPERATION IGF MAT. DATA 1
- 1_
*KMATERIAL TABLE®:k
NO NAME
1 S18C
[F7] NrE  ho-JEN 2 S45C
(QUIT) 3 sCM4
- 4 SUS384
5 FC20
6 FCD4S
7 AL
8 BC3
9
10
11
12
13
=IGF
M
material name MNO. ?
1
ORDERT’ cler;em| | J | | QUIT I
\_ y,

COCE2EICEDNEEsIEDES)

[F1] (ORDER { ) [ I [F2] (ORDER {)
4) Enter material name.
N
( FROG OPERATIOM IGF MAT. DATA
ne 2_
NO 2=545C HMATERIAL MAMEX
e -
[F71]
(QUIT) material name within 8 alphanumerical

characters can be keyed in.

2
material name NO. ?
! OF

0RDER?| ORDERl-l | l | | QUIT |

EDE2E3EDEDEDEDED

[F1] (ORDER {) [F2] (ORDER )

OKUMA MACHINERY WORKS LTD.
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[F1] (ORDER f{) [F2] (ORDER | )

5) The cutting condition list is displayed. Enter the data as
required.

N
( PROG OPERATION I6F MAT. DATA
- 3= 8. B881mm
NO 2=545C *ROUGH COPY TURNINGH
CUT. DIRECTION - CUT. SPEED  FEEDRATE CUT. DEPTH
OD.TURNING « + VR-[EGIN FR= 359 D = 4000
ID.TURNING + + VR= 128 FR= 380 D = 2509
FACING 4 VR= 140 FR= 350 D = 3009
[F7] FACING t VR= 128 FR= 280 D = 1509

(QUIT)

material name NO. ?
! OF
! OF

ORDEﬁT| 0RDER£| J I ‘ | QUIT ,

CUCE2DEIENEEsIFOESR)

OKUMA MACHINERY WORKS LTD.
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Example of Material Data Entry

The procedure to enter NAME NO=3 and NAME NA=SCM4 is explained below:

1) Select the PROGRAM OPERATION mode by pressing the EDIT AUX. key.

MO

eI EED
R

a

FEOG OFERATIOHN

DATE I DIR l PIP ’EDIT |FREE ‘LIST I IGF I:mnm

CFOEF2EFEF3FEFdCEsYCFEsaIEDCESE)

A

2) Press the function key [F7] (IGF) to select the IGF mode.
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The IGF start-up page will appear.

CBP@P2 2450-E P-22

4 )

PROG OPERATION IcF

=
QkLMA  IGF

=IGF

Key in the file name and press the WRITE key.

(When using graphic edit restart, key in "%’ as a file name.)

>

GRAPHIC| PROGRAM| TOOL MATE- | PARA- IGF IGF

EDIT MAKE DATA RIAL METER | CONVERT| QUIT )
.

(FUUCE2E3EDFEBRFEBIFE 2I(FS8)

B

Press the function key [F4] (MATERIAL).
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4) The page is changed as indicated below.

PROG OFERATION IGF MAT. DATA

*4MATERIAL TABLE#o#

3

:

Lol el =
WNRUOUOD~N0OU L Ww-
w

material name NO. ?
'3

material name NO. ?
1

wor| wwen| | [ [ Lo |

COC2CE3CEaCEsEFEsF(E

Select the number from the **MATERIAL TABLE**. In this example, select
"3" for SCM4. Key in the material number through the operation panel.

A Q] (=)
EERoCco
1Y) Dele - s,
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The page is changed to the *MATEIRAL NAME* page. The operator can
enter the material name as required. In this example, the IGF system
will display the default "SCM4". Since the entry of material name is
not necessary, press the function key [F2] (ORDER } ).

N
PROG OPERATION IGF MAT. DATA

_2_

NO 3=SCM4 MMATERIAL NAME*

material name within B8 alphanumerical

characters can be keyed in.

13
material name NO. ?
' OF

ORDER?' ORDER1| | ’ J QuIT |

CEOE2EICEDCEEFaIEDER

P
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6) The page is changed to the cutting data entry page.

-
PROG OPERATION IGF MAT. DATA 3
e B.881mm
NO 3=5CM4 *ROUGH COPY TURNING*
CUT. DIRECTION CUT. SPEED FEEDRATE CUT. DEPTH
OD.TURNING « -+  VR-[NGEINN FR= 350 D = 4809
ID.TURNING + »  VR= 8o FR= 308 D = 2500
FACING 4 VR= 180 FR= 358 D = 3080
FACING VR= 80 FR= 208 D = 1508
material name NO. ?
' OF
! OF
onncm‘ GRDERL| | | 1 [ QUIT ]
~ J

CFOEDECEFEFEsEFEs)ENDES)

For entering the data, locate the cursor to the desired parameter data
position using the cursor keys. Then, enter the data from the

keyboard.
=

] ((wm

11

5
Qe
@@

®

O] -
O] (-
cagalk

=

@

7l
23

Cursor keys

In this example, since the IGF system displays the default which has
been registered as the standard data for SCM4, no entry is made from
this page.

7) Press the function key [F7] (QUIT).

L oaosml CRDERL| ’ ‘ ’ | GQUIT I J

COE2EIEFIODEs)FEFs)FES)

B
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Material Data Table

The data for individual materials is registered in accordance with the
units indicated in the table below. The data size is from "g" to "320¢"
and entry of a decimal point is not allowed. Data entry should be made
taking this into consideration.

Materials and cutting conditions supplied with the IGF system are the stan-
dard conditions and they cannot be always used for any type of turning
operations. Depending on cutting shape, work shape, chucking setup and
other factors, the data will be required to be edited meeting the specific
turning requirements.

Material Data Table

: . .. Unit
Cutting Process Cutting Conditions Metric Theh
ROUGH COPY TURNING | CUT. SPEED VR | m/min feet/min
FEEDRATE FR | um/rev |1/10@¢¢
inch/rev
CUT. DEPTH DX (Z) um 1/100660¢
inch/rev
FINISHING CUTTING SPEED VF | m/min feet/min
FINISHING STOCK X-AXIS LX um 1/100¢d
inch
FINISHING STOCK Z-AXIS LZ um 1/1¢0dg
inch
FINISH V (ROUGH) FEEDRATE Fl1 | yum/rev |1/1000¢¢
inch/rev

FINISH VV (SEMI FINISH) FEEDRATE F2 | um/rev |1/1000¢
inch/rev

FINISH Vvw (FINISH) FEEDRATE F3 | um/rev |1/10¢¢0
inch/rev

FINISH VWV (FINE FINISH) FEEDRATE F4 | um/rev |1/10000¢

inch/rev

THREAD CUTTING CUT. SPEED Vv m/min feet/min
CUT. DEPTH D pm 1/10004@

inch
FIN. STOCK L um 1/10¢dg

inch

THREAD TAPPING CUT. SPEED v m/min feet/min
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. i ; Unit
" .
utting Process Cutting Conditions Metric ook
GROOVING CUT. SPEED VR | m/min feet/min
FEEDRATE FR | um/rev | 1/100¢¢
inch/rev
CUT. DEPTH D pm 1/10009
inch/rev
CUTTING SPEED VF m/min feet/min
FINISHING STOCK X-AXIS ILX um 1/19¢d0
inch
FINISHING STOCK Z-AXIS LZ um 1/100d4d/
inch
FINISH V (ROUGH) FEEDRATE F1 | um/rev | 1/1000¢
inch/rev
FINISH vV (SEMI FINISH) FEEDRATE F2 | um/rev |1/10¢¢¢
inch/rev
FINISH VWV (FINISH) FEEDRATE F3 | um/rev | 1/100¢¢
inch/rev
FINISHVVVV (FINE FINISH) FEEDRATE F4 | um/rev | 1/100¢¢
inch/rev
DRILLING (HSS) CUT. SPEED v m/min feet/min
FEEDRATE F um/rev | 1/100¢¢
inch/rev
CUT. DEPTH D ym 1/100d¢
inch/rev
DRILLING (CARBIDE) | CUT. SPEED v m/min feet/min
FEEDRATE F um/rev | 1/100dd
inch/rev
CUT. DEPTH D pm 1/1900¢
inch/rev
DRILLING SPINDLE RPM S rpm rpm
FEEDRATE F pum/rev | 1/1¢00¢
inch/rev
DEPTH OF CUT D ym 1/10000
inch
CENTERING SPINDLE RPM S rpm rpm
FEEDRATE F pm/rev | 1/1000d
inch/rev
RECESSING SPINDLE SPEED v m/min feet/min
FEEDRATE F um/rev | 1/1000¢
inch/rev
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4-3. IGF PARAMETERS

The IGF system has various parameters including dimension parameters,
integer parameters and percent parameters.
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IGF Parameter Data Entry Processes

1)

2)

[F7]
(QuiT)

From the program operation mode, press the function key [F7] (IGF).
~ h
PROG OPERATION
DATE I DIR | PIP | EDIT 1 FREE | LIST | IGF |[EXTEND]
y,
CFOCEF2CE3CENEsEsIEDES)
[F7] (IGF)
After confirming the display of the IGF start-up page (OKUMA IGF),
press the function key [F5] (PARAMETER).
% ' .
PROG OPERATION IGF
=IGF
Key in the file name and press the WRITE key.
(lWhen using graphic edit restart, key in "%’ as a file name.)
>
GRAPHIC|PROGRAM| TOOL | MATE- | PARA- | IGF IGF
L EDIT | MAKE | DATA | RIAL | METER |CONVERT| QUIT

(FOEF2IENEFEDEFEFIEs)EFEDES)

l [F5] (PARAMETER)
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[F5] (PARAMETER)

3) Set the data for dimension parameters.
( E
PROG OPERATION IerF PARAMETER
Eadl: S8 Lrm
*DIMENSION PARAMETER:
1 OD CLEARANCE
[F7] 2 ID CLERRANCE 3. 008
(QUIT) 3 FACE CLEARANCE 3. 080
4 BLANK INSIDE LENGTH IL 0.808
-~ S BLANK INSIDE DIA. ID .00
6 DIMENSION ZERO SHIFT B.000
7 PROGRAM ZERO SHIFT 0.0e0
8 NOSE-R CANCEL TRAVEL 8.0818
9 CENTER LENGTH L2 10. 800
18 CENTER DIA. D2 35. 008
11 CENTER HOLE DIA. D3 S. 008
12 GROOVING CLEARANCE @.180
13
PF
! OF
! 0B
I
owers | | T T T |
\. 7
(FUIJE2)IESEDFB)(F 6)(FZJ)(F8)
[F1] (ORDER {) ( i [F2] (ORDER } )
4) Set the data for integer parameters.
Fa N
FPEOG OPERATI QN IsF PARAIMETER
- 2_
#INTEGER PRRAMETER*
1 SEQUENCE MNO. INCREMENT
2 MATERIAL CODE DIGITS 2
3 M41 MINIMUM RPM 65
[F7] 4 M42 MINIMUM RPM 20s
5 M43 MINIMUM RPM e
(Qu1T) 6 Ma4 MINIMUM RPM e
e 7 M41 MAXIMUM RPM 111@
8 M4z MAXIMUM RPM 3500
9 M43 MAXIMUM RPH 2
10 M44 MAXIMUM RPM e
11 MAXIMUM SPINDLE RPM 3500
12 ORDER PARAMETER s
13 TOOL DATA PARAMETER 1
=IGF
PR
! OF
:
oenaarl ORDEfuI I | | I QUIT I
/

FOCEDEIEDEREBREN(ESD)

[F2] (ORDER })

[F1] (ORDER {)
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[F1] (ORDER } ) [F2] (ORDER })

5) Set the data for percent parameters - spindle control parameters,
tool change control parameters, drilling parameters, grooving par-
ameters, coolant control parameters and bar feeder/bar puller par-—

ameters.
o N
PROG OPERATION IGF PARAMETER
- 5..
#PERCENT PARAME TER*

1 ROUGHING FEEDRATES

2 ROUGHING FEEDRATE+ 160
[F7] 3 ROUGHING FEEDRATEY 100
(QUIT) 4 COPYING FEEDRATER 158

S COPYING FEEDRATE+ 180

6 COPYING FEEDRATEY 180

7 GROOVING SHIFT S8

8 GROOVIMG MID RETRACT 208

9 GROOVING END DWELL (RPM) ze8

18 DRILLING MID RETRACT 200

11 THRU HOLE SLOW FEED CUT DEPTH 58

12 THRU HOLE SLOW FEEDRATE 50

13 DRILLING END DWELL (RPM) 200

' OF

! OF

! OF

!

onz)eml ORDERJ-I | ' | i QUIT |

\_ A

O EFE3EFEFEDNER)
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Example of Parameter Data Entry

The procedure to set the sequence number assigning parameter data so that

sequence numbers may be assigned in the consecutive order is explained
below:

1) Select the PROGRAM OPERATION mode by pressing the EDIT AUX. key.

MODE—;—-"-' 5
EECREEE
4 N
PROG - OPERATION
DATE { DIR | PIP | EDIT ‘ FREE | LIST ’ IGF I[EXTENDJ p
k "

EDE2DEIEDEERED

2) Press the function key [F7] (IGF) to select the IGF mode.
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The IGF start-up page will appear.

PROG OPERATION IeF

OkUMA IGH

=IGF
Key in the file name and press the WRITE key.
(khen using graphic edit restart, key in "%’ as a file name.)

>
GRAPHIC
EDIT

PROGRAM| TOOL MATE- | PARA-
MAKE DATA RIAL METER

COC2E3IEFIOECEFEs ) FOEFES)

A

3) Press the function key [F5] (PARAMETER).

IGF IGF
CONVERT| @QUIT
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The CRT will display the *DIMENSION PARAMETER* page.

~
( PROG OPERATION Icr PARAMETER
-1 - Lmm
*DIMENSION PARAMETER*

1 OD CLEARANCE

2 ID CLEARANCE 3.662

3 FACE CLEARANCE 3.000

4 BLANK INSIDE LENGTH IL 0.000

S BLANK INSIDE DIA. ID 8.000

6 DIMENSION ZERO SHIFT 8. 080

7 PROGRAM ZERO SHIFT 0.000

8 NOSE-R CANCEL TRAVEL 8.010

9 CENTER LENGTH L2 10. 000
18 CENTER DIA. D2 36. 0686
11 CENTER HOLE DIA. D3 5. 060
12 GROOVING CLEARANCE 0.100
13

SPF

! OF

! OB

IORDERL I I I I l QUIT I J

(FIE2JE3IEFEDNEFEB)FENDES)

A

4) Press the function key [F2] (ORDER } ) to display the *INTEGER
PARAMETER* page.

PROG OPERATIOQON IeF PRRAMETER

— 2_
*INTEGER PARAMETER*

SEQUEMCE NO. INCREMENT [
MATERIAL CODE DIGITS 2

M4l MINIMUM RPM 65
M42 MINIMUM RPM 2es
M43 MINIMUM RPM ]
Mdd4 MINIMUM RPM ?

M4l MAXIMUM RPHM 1118
M42 MAXIMUM RPM 3500

WONOU L WN =

M43 MAXIMUM RPM e
10 Md4 MAXIMUM RPM e
11 MAXIMUM SPINDLE RPM 3500
12 ORDER PARAMETER 5
13 TOOL DATA PARAMETER 1
F

' OF

‘e

CRDER1| canem| ’ I [ ' GUIT J

EDE2DEIEDEDEBED
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5) Locate the cursor on the SEQUENCE NO. INCREMENT and enter "(@'".

rd 8S

]

P

¥ QIO (-]
ENC00/Ee
1] D@+

= @=Ly

—

——
E"
| —

(1))

6) Press the function key [F7] (QUIT).

>
GRAPHIC| PROGRAM] TOOL MATE- | PARA- IGF IGF
EDIT MAKE DATA RIAL METER | CONVERT| QUIT

FUE2E3IEFENEEBs)IEFEDES)

o

The display will be changed to the IGF start-up page.

4 )
PROG OPERATION IcF PARAMETER
QRUMA  IGF
' a
Key in the file name and press the WRITE key.
(When using graphic edit restart, key in "*’ as a file name.)
>
GRAPHIC| PROGRAM| TOOL MATE= | PARA- IGF IGF
EDIT MAKE DATA RIAL METER | CONVERT| QUIT J
\ .

(FJE2)EIEDEEBIEDCES)
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Initial . Ea
Setting Explanation Reference*
*DIMENSION PARAMETER*
1 OD CLEARANCE 14 Section 9-3
2 ID CLEARANCE 3
3 FACE CLEARANCE 3
4 BLANK INSIDE LENGTH Used for setting default of
IL BLANK SIZE data entry pa-
rameters.
5 BLANK INSIDE DIA. ID @
6 DIMENSION ZERO SHIFT @
7 PROGRAM ZERO SHIFT @
8 NOSE-R CANCEL TRAVEL| @.¢1 |Used for eliminating uncut |Section 4-1-2
portion in taper and arc
9 CENTER LENGTH L2 8 cuts,
1¢ CENTER DIA. D2 36 The center dimensions are
for LS3@N.
11 CENTER HOLE DIA. D3 5
12 GROOVING CLEARANCE g.1
*INTEGER PARAMETER*
1 SEQUENCE NO. 1¢ |1/1¢ of increment for
INCREMENT assigning sequence numbers

for each cutting process.
When "@" is set, sequence
numbers are assigned with
consecutive numbers. "5"
causes the first sequence
of each process to be
assigned as follows:

N@@Jd@F 1st process
N@@5¢ 2nd process
N@1¢@ 3rd process

N@15¢ 4th process

(Publication No. 2476-E).

Indicates the section number of the Application Manual
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Initial

Setting Explanation Referencex*

2 MATERIAL CODE DIGITS 2 Used for setting default of
MATERIAL NO. (1 - 13).

3 M41 MINIMUM RPM 50 | The lowest spindle speed
(rpm) in each range

4 M42 MINIMUM RPM 3¢g

5 M43 MINIMUM RPM 500

6 M44 MINIMUM RPM 110¢

7 M41 MAXIMUM RPM 25¢ | The highest spindle speed
(rpm) in each range

8 M42 MAXIMUM RPM 650

9 M43 MAXIMUM RPM 1200

10 M44 MAXIMUM RPM 2200

11 MAXIMUM SPINDLE RPM | 20/§¢ | The allowable maximum
spindle speed is set meet-—
ing the setup (G5¢ S200¢@).

N N Y R e B ——

12 ORDER PARAMETER o] Used for setting the time
duration for automatic
advance to the next process
(page). Setting unit is
1¢¢ msec.

-1: Automatic advance
not effective

@ - 1¢: Automatic advance
effective

13 TOOL DATA PARAMETER 1 Used for selecting the data
setting process for TOOL
DATA setting:

(: Designation of TOOL
DATA NO advances the
process to CONDITION
data entry.

1: Designation of TOOL
DATA No advances the
process to TOOL DATA
data entry.

2: Process advances to
TOOL DATA data entry
without the designa-

% tion of TOOL DATA NO.
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Initial
Setting

Explanation

Reference*

TPI

NO. OF THREAD LEADS

NO. OF GROOVES

IGF FILE STORAGE

THREAD INFEED PATTERN

2(¢ THREAD CUTTING MODE

1

73

32

Used for setting default of

corresponding CONDITION
data entry parameters.

Used for setting default of

finish symbols for
CONDITION data entry.

Used for designating
whether IGF file is to be
stored or not.

@#: Not stored
1: Stored

Used for designating tool
infeed pattern for thread
cutting.

73: M73 mode in which
depth of cut is
controlled as D/2,
D/4, D/8, D/8.

74: M74 mode in which
depth of cut 1is
maintained at a
constant D.

75: M75 mode in which
depth of cut is
controlled as /2D,
V/3D.

Used for designating cut-
ting pattern of thread
cutting operation.

32: M32 mode
Straight infeed
along thread face
33: M33 mode

Zigzag infeed

Refer to the
section cover-
ing compound
fixed cycle in
the Programming
Manual.
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Initial

Setting Explanation

Reference*

21 TOOL OFFSET CANCEL

22 SPACE DELETION

23 COORDINATE AXIS LINE

24 NOMINAL SIZE COMMAND

(THREADING)

the tool offset mode is
canceled or not when the

turret index position.
@#: Cancel command
output

1: Cancel command not
output

spaces are output or not

@: Spaces output
1: Spaces not output
2: One space output
@ |Used for specifying the
dinate axes.

@#: Solid line

1: Dotted line

2: Short dashes line

3: Long dashes line

long dashes line

5: Alternate long and

¢ |Used for selecting the
mode.

#: Root diameter
l1: Nominal diameter

 |Used for specifying whether

turret is returned to the

(TO1¢@, TG=@1, 0G=¢)

——— e

@ |Used for specifying whether

when making an NC program.

type of lines to draw coor-

4: Alternate short and

two short dashes line

thread diameter designation
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Initial ] .
i *
Setting Explanation Reference
25 TOOL EDGE DATA CHECK @ |Used for setting margin

MARGIN (ANGLE)

26 TOOL EDGE DATA CHECK
(ANGLE)

27 TAILSTOCK BARRIER
CHECK M-CODE OUTPUT

28 CHUCK BARRIER CHECK
M-CODE OUTPUT

29 AUTO COMBINED 4-AXIS
PROGRAMMING
(A+B)

3¢ A/B INTERCHANGEABLE
PROGRAM

31 TOOL INTERFERENCE
CHECK M-CODE OUTPUT

32 NO. OF V-GROOVES

angle for tool edge data.

Used for specifying that
the simultaneous 4-axis
control processes are auto-
matically combined.

Used for specifying the
status that the A-turret
processes and the B-turret
processes are replaced each
other.

Section 6-9,
"Tool Edge
Shape Check" of
Application
Manual

Section 7-4,
(9), "Tool
Interference
Check and
Barrier Check"
of Application
Manual

Section 7-4,
(9), "Tool
Interference
Check and
Barrier Check'
of Application
Manual
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Initial

p i *
Setting Explanation Reference
*PERCENT PARAMETER*
1 ROUGHING FEEDRATE 15¢ |Factors (%) for determining
the feedrate to be used
2 ROUGHING FEEDRATE 1¢¢ |when cutting is made along
- the shape in rough and copy
3 ROUGHING FEEDRATE 1¢¢ |turning operations.
™
4 COPYING FEEDRATE 15¢ |Factors are assigned for
\\ three different cutting
5 COPYING FEEDRATE 1dd directions such as
-~ L T g in
6 COPYING FEEDRATE 100 |reference to the main
» cutting direction.
A
z
:n
g° < A< 135°
= 135° £ A £ 225°
y o 225° < A < 360¢°
7 GROOVING SHIFT 9¢ |Tool shift factor in

grooving operation. Shift
amount is the tool width x
set factor (%)

8 GROOVING MID RETRACT| 2¢¢ |Factor used for determining
tool retract and infeed
amounts during grooving
cycle. Retraction amount
is the tool width x set
factor (%).

9 GROOVING END DWELL 200 Dwell period at the end
(RPM) point of the grooving is
specified in the number of

spindle revolutions.

10 DRILLING MID RETRACT| 2(¢¢§ |Factor used for determining
drill retract and infeed
amounts during drilling
cycle. Retraction amount
is the drill diameter x
factor (%).
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ézitisé Explanation Reference*
11 THRU HOLE SLOW FEED 5(¢ | Excess infeed amount for Section 4-4,
CUT DEPTH drilling a through hole is "Drilling"
determined by this factor [of Application
(%). Drill diameter x fac-|Manual
tor (%).
12 THRU HOLE SLOW 50 |At the stage the drill is [Section =4,
FEEDRATE penetrating the workpiece, |"Drilling"
its feedrate is determined |of Application
by this factor (%). Manual

Conventional drilling
infeed rate x factor (%).
13 DRILLING END DWELL 2049 Dwell period at the end
(RPM) point of the drilling is
specified in the number of
spindle revolutions.
14 CENTERING END DWELL 20¢ Dwell period at the end
(RPM) point of the centering is
specified in the number of
spindle revolutions.

15 RECESSING END DWELL 200 |Dwell period at the end
(RPM) point of the recessing is
specified in the number of
spindle revolutions.
16 THREAD CHAMFER @ |Factor (%) used for deter-
mining the chamfering
amount in thread cutting
operation. Chamfering
amount is F/J x factor (%).

17 HEIGHT OF SCREW 65 Factors (%) used for
THREAD (EXTERNAL) designating the default of
HEIGHT.
18 HEIGHT OF SCREW 5¢ |HEIGHT = LEAD/(TPI x NO. OF
THREAD (INTERNAL) THREAD LEADS) x FACTOR(%)
/100
19 HEIGHT OF SCREW 87
THREAD (END FACE)
20 4-AXIS CUTTING 12 |Setting range: ¢ - 20¢%
CONDITIONS (RPM)
21 4-AXIS CUTTING 70 |Setting range: 0 - 1(¢¢%
CONDITIONS (CUT
DEPTH)
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Initial :
Setting Explanation Reference*
22 4-AXIS CUTTING 7¢ | Setting range: ¢ - 1(0%
CONDITIONS (DRILL
FEED)
23 4-AXIS CUTTING 80 | Setting range: @ - 10@%
CONDITIONS
(GROOVE FEED)
24 SPINDLE OVERRIDE FOR| 10@ | Setting range: @ - 200%
SIMULATION
25 FEEDRATE OVERRIDE 19¢ Setting range g - 2007
FOR SIMULATION
4( BALANCED CUTTING ;
0 DEPTH c e 209 Section 4-5,
e e b el e o 0 o o o o o LYBETENEE Ta"
41 BALANCED CUTTING 109 Of Aamlicetion

FEEDRATE

Manual

Parameters Used for
Controlling Spindle

*SPINDLE ROT#*

*CONST SPEED*

Used for designating the
default of CW/CCW parameter
of CONDITION data setting
process.

g: cw
CCw
Used for designating the
default of constant speed
cutting mode selection.

@

Constant speed
cutting OFF

Constant speed
cutting ON

Parameters Used for
Controlling Tool Change

*RETRACT*
*APPROACH*

Used for designating the
retraction mode to the
turret indexing position
and the approaching mode
to the circle reference
point.

#: One axis
1: Two axes
2: Gang tool plate
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Initial g
*
Setting Explanation Reference
Material Parameters
*DRILLING* Used for designating the
(CARBIDE) step feed mode in drilling.
(nSS) @: No step feed
l: Step feed
*GROOVING* Used for designating the
step feed mode in grooving.
@: No step feed
1: Step feed
*COOLANT* Used for designating the
default of coolant on/off
state for individual
cutting processes.
@: Coolant OFF
l1: Coolant ON
*BAR FEEDER/PULLER
PARAMETERS*
1 BAR FEEDER/PULLER @ |Used for designating the Section 12,
OPERATION PATTERN operation pattern of the "Bar Feeder and
bar feeder/puller. Bar Puller
TR e (e e ey — e Rl T el
2 BAR FEEDER/PULLER ) Used for designating Application
PROGRAM whether or not bar feeder Manual
(puller) controlling M
codes are output when
making a program.
3 CUTTING SPEED 8J |Setting range:
1 - 3200 (mm/rev)
4 CUTTING FEED @.1 Setting range:
@.0¢1 - 9999.999 (mm/min)
5 CUTTING SPINDLE 1 |Used for designating the
spindle rotation direction
for top-cut operation.
6 CUTTING COOLANT 1 |Used for designating
coolant ON or OFF for top-
cut operation
7 STOP STARTING @ |[Setting range:
POSITION WITH TOP
CUTTING f.¢@1 - 9999.999 (mm)
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Initial .
Setting Explanation Reference®
8 STOP STARTING Setting range: Section 12,
POSITION WITH LINK "Bar Feeder and
FEED ¢.031 - 9999.999 (mm) Bar Puller
—_— —_— Function" of
9 AUTO STOP LINK Setting range Application
FEEDRATE Manual
¢.001 - 9999.999 (mm/min)
1§ STOCK OUT LENGTH Setting range
(FL)
0.6¢1 - 9999.999 (mm)
11 BAR PULLER STARTING Setting range
POSITION (PS)
.0¢1 - 9999.999 (mm)
12 BAR PULLER GRIPPING Setting range
DISTANCE (D)
@.0¢1 - 9999.999 (mm)
13 BAR PULLER REACHING Setting range
SPEED
$.0¢1 - 9999.999 (mm/min)
14 BAR PULLER Setting range
DRAW SPEED
@.0¢1 - 9999.999 (mm/min)
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SECTION 5 GRAPHIC EDIT FUNCTION

This section covers the graphic editing processes, in which a series of NC
programming beginning with material designation up to the conversion of the
NC data into an NC program. In this process, data is entered in the
interactive mode for material, blank shape, setup data (chuck and tailstock
data) and process designation.

During the graphic edit process, it is possible to check the program
through the simulation for optimizing the machining through the change of
machining sequences and cutting conditions. The result of optimization can
calculated in the form of cycle time and displayed on the CRT.

Main Steps Contents

Material designation | Select the material from the registered 13 types of
materials from the material table.

Blank shape Enter the data to define the blank material. This
includes blank length and blank diameter(s). This
designation is made both for outside and inside
diameters of a blank.

Chuck and tailstock Enter the dimensions of chuck jaws and tailstock
center and also the availability of the tailstock
center.

Process designation Enter the data necessary for process creation, copy

and deletion operations.

Process table Simulation of the turning operation, change of
turning sequences and display of cycle times for
individual processes are possible.

Program making NC program is created from the IGF data.
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Graphic Edit Processes

1)

2)

[F7]
(QuiT)

After selecting the PROGRAM OPERATION mode, press the function key

[F7] (IGF) to display the IGF start-up page.
Press the function key [F1] (GRAPHIC EDIT).

-
PROG OPERATION IGF
=IGF
Key in the file name and press the WRITE key.
(When using graphic edit restart, key in “*’ as a file name.)
>
GRAPHIC| PROGRAM| TOOL MATE- | ParRA- IGF IGF
EDIT MAKE DATA RIAL METER | CONVERT| QUIT
\_
CUUE2IEIEDEBEBET
I [WRITE]
Designate the material. The material table is called out from the
MATERIAL data file.
(" PEOG OQOFERATIUOHN IoF EDITING  I.1iGF
HHMATERIAL w4 {amiminm Lenra
HMMATERIAL THBLE#%
NO NAME
1 S1eC
MATERIAL No-[NGE 2 S45C
3 SCM4
4 SUS324
S FCza
6 FCD45
7 AL
B BC3
9
ie
11
iz
13
YGE
file make
material name NO. ?
(o] [ T T T ]
\
O CE3FEFECEsEDES
[F1] (ORDER{ ) r l [F2] (ORDER } )
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3)

[F7]
(QUIT)
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[F1] (ORDER %) I ! [F2] (ORDER {)

Enter the blank size and programming zero.

4)

[F7]
(QuiT)

PROG OPERATION IcF EDITING  I.IGF
#¥BLANK SIZEskok SB wn dai
(BASIC SIZE)
X
out pIA. oD=[N gL
OUT LENG.OL=
IN DIA. ID= 0.009
IN LENG. IL= 0.000
DZ SHIFT ZS= @.000 oD
PZ SHIFT ZO= @.200 T
IL 1D
a | ;
k—z0 | Z
Z5

file make
material name MNO, ?
L OF
!

MULTI
ORDER? |ORDERL | 0.D.

(FIE2)E3IEFEACFESIEB)F Z2)F 8)

[F1] (ORDER }) [F2] (ORDER | )

Designate the turning processes¥.

Enter the shape for individual processes such as rough turning,

finish turning, thread cutting and grooving.

PROG OPERATION IcF EDITING  I.IGF

4-E-0-

HHPROCESSH:k 1mm
(SHAPE DEFIMNE)

NO 1=A ROUGH O.FRCE!

50 180 2
!OF
!OF
select shape define method using function key
1
NEW ROUGH PROCESS
ORDERT CREATE | AMEND | COPY QUIT

CFOCE2EIEEFEsIFEFs)FAOES)

[F2] (ORDER | )
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[F2] (ORDER }{)

5) Enter the program name.

4 A
PROG OPERATION I6F EDITING I.IGF
#APROGRAM MAKE#ok 6= = =  1imm
x

NAME=

Z
1OF
when it is required to name a program, key in the name.
if animation data is needed, key in “;U’.
ORDERT IORDERJ I I I I |

. i
(CEA)E2ICES)(EZ)ES)(E6)(EZ)(E8)
Note that

For the process designation, refer to the following page.
the operations not covered in this manual such as multi-diameter blank,

setup data and simulation (process test) are explained in details in
the Application Manual (Publication No. 2476-E).
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Designation Procedure

1)

2)

Process Designation

To register a new process, press the function key [F3] (CREATE).
[WRITE]
(Refer to Note.)

Select the turret for 2S models.
Designate the process kind.

~
PROG OPERATION I6F EDITING  I.IGF
#KPROCESSHk 4-1— - 1mm
(KINDS)
NO 1= X
TURRET -
KIND NO=
58 e

Key in the process number and press the WRITE key.
' c
selection of turret: @=A TURRET,1=B TURRET,2=BALANCE CUT
. .

ORDERY | ’G—MF!DE l GUIDE l I I J

(EVUEDIEIEDEE)EFEANDES)

[F1] [F2] [WRITE]
(ORDER f ) (ORDER 4 )
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[F1] [F2] [WRITE]
(ORDER 1) (ORDER {)

3) Designate the cutting direction.

/- B,
PROG OPERATION I6F EDITING  I.IGF
HHPROCESSok A=p= = A
(DIRECTION)
MO 1=A ROUGH

X

prReCT o~

58 e
11
cutting direction: 1=0D+,2=ID«,3=0D FACEL,6=ID FACET, 7=MID OD«,
8=MID ID+,3=MID FACE!, 18=MID OD+,11=MID ID+,12=MID FACET
]

ORDERT lonnsm l Ie—mna l GLJIDEI l I }

CEFUUE2EIEDEEBEDNCFESD)

[F1] [F2] [WRITE]
(ORDER {) (ORDER {)

4) Designate the cutting tool.

~
( PROG OPERATION Icr EDITING I.IGF
HoHPROCES Sk 4=-4- - 1mm
(TOOL DATA MNO.) #kTOOL DATA TABLEek
NO 1=A ROUGH OD« NO CONTENTS NO CONTENTS
1 ROUGH 0D« 14
DATA ~o=-[NNNNN 2 ROUGH FACE! 15
3 FINISH OD+ 16
4 FINISH FACEL 17
5 ROUGH ID+ 18
6 FINISH ID« 19
7 THREAD OD« 20
8 THREAD ID« 21
9 GROOVE OD! 22
18 GROOVE IDt 23
11 DRILL HSS 24
12 CENTER DRILL 25
13 26
8=MID ID«,9=MID FACE!L,18=MID OD+,11=MID ID+,12=MID FACE?
"
tool data MNO. ?
1]
st fowes | | ] | | ]
_J

CECVUE2DEIEDEDEEDNES)

[F1] [F2] [WRITE]
. (ORDER {) (ORDER {)
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[F1] [F2] [WRITE]
(ORDER } ) (ORDER {)

5) Designate the cutting conditioms.

PROG OPERATION I6F EDITING I.IGF

#KPROCESSHoK 4-6- =  1mm
(COMDITION)
NO 1=A ROUGH QD+

SPEED VR= 14
FEEDRATE FR=
DEPTH D=
CUW/CCW  MS=
COOLANT MC=
CCs Ccs=

W ] (=

!
'l
! OF

ORDER?T |ORDERl | | I | I I

CDOE2E3aICFaOFEFsIFaIFAOE®R)

[F1] [F2] [WRITE]
(ORDER }) (ORDER })

6) Shape Definition

Designate blank shape and, then, enter the reference point of the
cycle, start point of the shape element, etc. in accordance with
the prompt on the CRT.

s ™
PROG OPERATION I6F EDITING  I.IGF
HokPROCESSsHok 4-E-8-  1mm
(SHAPE DEFINE)

[F7] NO 1=A ROUGH OD« %

(QuiT)

OF
! OF
select shape define method using function key
1
NEW ROUGH FROCESS
ORDERT CREATE | AMEND | COPY QUIT
g J/

(E)(E 2]LF BIEAEBREFEs)EFENES)
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The control first checks whether or not there is enough empty
space for registering one process data when process creation is
attempted during process designation. If not enough space is
remaining, the following alarm message is displayed.

WARNING: the bubble (floppy-disk) lacks free area.
before continuing this IGF operation, arrange
the bubble (floppy-disk).

This alarm message is displayed when there is not enough space
for the maximum number of elements which is 48, during the
arbitrary shape definition process. That is, it is possible
that some processes can be stored in spite of the alarm message
display depending on the size of the process.

Ordinarily, what is to be done when this warning message is
displayed to abort process creation and proceed to program
creation step and then store the processes made in the IGF file
and escape IGF mode. After that, erase unnecessary files in the
bubble memory to obtain more empty space in the bubble memory
and return to the IGF to continue process creation.

It is also possible to interrupt the process creation process
using the IGF temporary quit and recovery function and then
resume the operation after increasing available space in the
bubble memory. For the details of the function, refer to
Section 1, "IGF Temporary Quit and Recovery Function" of
Application Manual (Publication No. 2476-E).
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SECTION 6 PROGRAMMING

This section explains the procedure to create an NC program file using the
data already registered in the IGF file without carrying out the graphic
edit operation. The NC program file can be assigned with a program name.

Programming Procedure:

1) Select the PROGRAM OPERATION mode by pressing the EDIT AUX. key.

M P e e
EECEPRED
ol

2) Press the function key [F2] (DIR) and then press the WRITE key. The
CRT will display the names of registered files.

2 ™
FEROGY OFERATION DIR
[I= EBL: .4 PrcE 1
FILENAME SEC  BYTE CHAERACTER DATE
. EEC.IGF BEOE  0BODGO 3328 1984, 4. 1
SFAFT.MIN POBF BPOBDF1 3569 1984, 4. 1
=DI
DATE I_ DIR | PIP | EDIT l FREE | LIST | IGF |[ExTEHDJ )
.

CDOCE2E3ENrFEFsFEFaFED

3

Select the necessary IGF file for programming and assign the program
name.
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3) Press the function key [F7] (IGF).

l;_ DATE |_ DIR 1 PIP | EDIT I FREE I LIST | 1GF |[EXTEND3 JJ
COEF2EF3EFEFCEFEsIFEsIFOER)

P

4) The page is changed to the IGF start up page. Press the function key
[F2] (PROGRAM MAKE).

r T
FROG OPERATION IcrF

orUMA IGF

=IGF

Key in the file name and press the WRITE key.

(When using graphic edit restart, key in %’ as a file name.)

>

GRAPHIC| PROGRAM| TOOL MATE- | PARA- IGF IGF
EDIT MAKE DATA RIAL METER | CONVERT| QUIT J

.

COE2ADCFEFIEFEFEsEFEFsIEOES
A

The prompt '"=PM" should be displayed on the CRT.
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5) Key in the IGF file name selected following the prompt "PM".
>PM ABC.IGF
Then, press the WRITE key.

In this file name keying-in operation, extension .IGF may be omitted.

>PM ABC [WRITE]

- ™\
PROG OPERATION IGF PROG. MAKE
*+APROGRAM MAKE ok 1mm
b4
NAME=

>PM ABC. IGF
wh2n it is reguired to name a program, key in the name.
if animation data is needed, key in *;U’.

{ABC. MIN
T e |

|

EDEDERAEFDEREEDNESD)

6) Enter the required NC program file name.

! ABC.MIN [WRITE]

The extension .MIN is also omissible.

! ABC [WRITE]
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When a program name is used, key-in the program name following the file
name with a comma between the program and file names.

! ABC.MIN, 01(¢@¢¢ [WRITE]

In this case, omission of extension .MIN is also acceptable.

! ABC, 01¢¢¢ [WRITE].

Note: For subprograms (extension .SUB) and system subprograms
(extension .SSB), a subprogram name (or number) must be assigned
in addition to the program file name.

Example: A.SUB,01¢¢¢ [WRITE]

Example of Operations

a) Creation of A.MIN from I.IGF

Key Operations Simplified Entry
>PM I.IGF [WRITE] >PM [WRITE]
'A.MIN [WRITE] _ ! [WRITE]

b) Creation of ABC.MIN from Q.IGF

Key Operations Simplified Entry
>PM Q.IGF [WRITE] >PM Q [WRITE]
!ABC.MIN [WRITE] ! ABC [WRITE]

c¢) Creation of ABC.SUB from Q.IGF

Key Operations Simplified Entry
>PM Q.IGF [WRITE] >PM Q [WRITE]
'ABC.SUB,0ABC [WRITE] ! ABC.SUB,0ABC [WRITE]

d) Creation of D.SSB from I.IGF

Key Operations Simplified Entry
>PM I1.IGF [WRITE] >PM [WRITE]
!D.SSB,01¢¢@ [WRITE] ! D.SSB,01(¢@ [WRITE]

7) Press the function key [F7] (QUIT).

| =TT T ] ]

(FUICE2)E3EFE44IESIEsIEZI(ESE)

“ A
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SECTION 7 OPERATION PROCEDURES

This section provides an example of IGF system operation using as a sample
the workpiece illustrated below. These instructions will be more meaning-

ful if you actually use them to operate your system, instead of merely
reading them here.

A

JUA [~

VI—
////// 2 / // C1
Al - e
30° /
- e | -
30
70 5
9¢ 2
Material: S45C (JIS)
Blank : Bar (4100 x 92 mm)

Fig. 7-1
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STARTING-UP IGF SYSTEM
First select the IGF mode.

1) Press the EDIT AUX. key.

MODE——

(e
B

2) The CRT display will be changed as shown below.

_\
( PROG OPERATIDOH

DATE DIR I PIP |EDIT |FREE ILIST I IGF |[EXTEND]

EDEEEEDEEDES

A

3) Press the function key [F7] (IGF).

P-59
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This selects the IGF mode.
(IGF start-up page).
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The CRT display will be changed as follows

~
PROG OPERATION IGF
OKLMA IGF
=IGF
Key in the file name and press the WRITE key.
(When using graphic edit restart, key in ’#’ as & file name.)
>
GRAPHIC| PROGRAM| TOOL MATE- | PARA- IGF IGF
EDIT MAKE DATA RIAL METER | CONVERT| QUIT
J

(FUUE2IEIEYDEBREFEBFAACES)
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7-2. TURNING ON GRAPHIC EDIT FUNCTION
For programming a part, select the GRAPHIC EDIT function.

1) Press the function key [F1] (GRAPHIC EDIT) from the IGF start-up page.

~
( PROG OPERATION IGF

OkUMA IGF

=IGF
Key in the file name and press the WRITE key.
(When using graphic edit restart, key in "%’ as a file name.)

>GE A
GRAPHIC| PROGRAM| TOOL MATE- | PARA- IGF IGF
EDIT MAKE DATA RIAL METER | CONVERT| QUIT
\_ /

(FUE2)E3IEDEBREFEBI(FAOFES)

8

2) When multiple set of IGF data is required, enter the IGF file names
from the keyboard.

Example: For assigning the IGF file name "A.IGF", touch alphabet key
A.

If this IGF file name entry step is omitted, the file is automatically
assigned with "I.IGF".
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3) Press the WRITE key.

K{:j
QT?
©
°1
©

i)
.BJ
S

(1]
(L)
©©

Reference:
a) Generating a new file >GE A [WRITE]
b) Editing a file already
registered with file >GE A [WRITE]
name A.IGF

c) Generating a file B.IGF
by editing the IGF data >GE

A,B [WRITE]
in IGF file A.IGF
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MATERIAL DESIGNATION

Select the blank material from the MATERIAL TABLE. The CRT screen displays
the default value "2" (S45C). Therefore, special operations to select
blank material is not necessary if S45C is used. For other blank
materials, select the material from the menu.

1) Display the **MATERIAL** page.

~
( PROG OPERATION IeF EDITING A.IGF
AkMATERIAL ¥k i- - = 1mm
HMATERIAL TABLE

NO MAME

1 518C
MATERIAL No-[NG 2 S45C

3 SCM4

4 SUS304

S FCze

6 FCD4S

7 AL

8 BC3

9

18

11

12

13
>GE A
file make
material name MNO. ?
1

fwel | T T [ ]
J

COCEACEEFOEFEs)FsIFOER)

For this example, no key operation is required since material used is

S45C.

For S1¢C, enter "1'" for MATERIAL NO.
22 @] (-]
& O] (=]
nn
==

Ol
g©

)
®

© >

2) After making sure that "2" is displayed on the CRT, press the function
key [F2] (ORDER {} ).

| Tl TT T T T

M[%]@(F ) (FS)FE)FEANES)

B
£
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BLANK SIZE ENTRY

Enter blank diameter and blank length.

Make sure that the **BLANK SHAPE** page is displayed.

CBO@2 2450-E P-64

*¥BLANK SIZEx:k
(BASIC SIZE)

OUT LENG.OL=
IN DIAR. 1ID=
IN LENG. IL=
DZ SHIFT 2Z5=
PZ SHIFT 20=

soo®
§888

file make
material name NO. ?
! OF

1

out p1A. on-

PROG OPERATION I6F

EDITING A.IGF

2-8- -

oL

Lmm

IL

—Z0

A
)

ORDERT IORDERL | 0.D.

MULTI | I

|

CFOCE2CEEFEIDEEFEsIFEDES

1) Enter "1¢¢" for blank outside diameter (OUT DIA. OD=).

This is accomplished by pressing numerical keys "1", "@" and "¢" in
this order and then pressing the WRITE keys.

! yy/‘

9©

©)

f—

iz

M
)

!

(1 A
&
(R
1]
=

Entry of "1¢g"

4

—— _J

J S

QRO -
WO+ ] |5
Q=0 L

N
(two times) 7
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2) Enter "92" for blank out length (OUT LENG. OL=).

This is accomplished by pressing numerical keys "9" and "2" and then
pressing the WRITE key.

Y QEIE] (-
c (OO@) ] (=]

e

e O ap
== @

Y

©e

Entry of "92"

For other parameters, DZ SHIFT ZS (reference point) and PZ SHIFT ZO
(programming zero), data entry may be omitted because both the
reference point (ZS) and the programming zero (ZO) are taken at the
left end of the workpiece and that they are taken as the reference (Z{@)
for longitudinal dimensioning of a workpiece.

For workpieces with multiple diameters, refer to the Application Manual

(Publication No. 2476-E).

3) Press the function key [F2] (ORDER { ) to advance to the **CHUCK &
CENTER*%* page.

e
PROG OPERATION I6F EDITING A.IGF b
#okBLANK SIZE#:k 2-8- -  1mm
(BASIC SIZE)
%
0oL
ouUT DIA. OD= 100,000
a2,
3. 66
8.
8. oD
PZ SHIFT Z0= B.086 T
IL — 1D
S | 2
l—Zn—‘r | Z
F——qs———4 ‘
! OF
1108
{1
{
looems (o5 | | | |
ORDERT | ORDER{ 0.D.
L

[F 3E NDNESEBNENES)
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7-5. CHUCK AND CENTER DATA ENTRY

From the CHUCK & CENTER page, dimensions of the chuck jaws and the
tailstock spindle center are entered referring to the graphic display of
them.

For the machine equipped with the tailstock spindle center, whether the M
codes for center barrier check are to be output or not is determined by the

IGF parameter.

Make sure that the display is the **CHUCK & CENTER** page.

4 N
PROG OPERATION IeF EDITING A.IGF
AKCHUCK & CENTER#ek P i 1mm

o0 i3
F-+| FACE
cHuckING oI =[N T ez
JAW SIZE Li= ©.688 D1 —
D1= 8.0809 Lz
JAW POSI.CX=  100.800 E —
cz= ©.000 //,/
CENTER C = o} & JP2 [p2
La= 18.828 ID ;¢ |ex <
D2= 36.008 I‘—>|
D3= 5.080 g |
D1 —]

! OB

! OF

CHUCKING OI:(0.D.CHUCKING=8, I.D.CHUCKING=1)
i

ORDER? IORDER¢ I l | I ' |

COUE2DEIEFEDEFEFsIEFEs)EDESR

1) For the parameter CHUCKING OI, default "@", selecting the OD gripping,
is set. For this example, no key operations are required for the
selection of gripping direction since OD gripping is used. For ID
gripping, enter "1".

@00k
GEI©) *] (=]
@IS +] |4l
Oz -] =)

RS
DEkEs
i
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2) Enter "22 mm" for the parameter JAW SIZE Ll.

This is accomplished by pressing the numerical key "2" two times and
then pressing the WRITE key.

—

) @] [
) OIGEI] |
= @ 5N

A

J

=)

© |

(1=
1

| S—

3) Enter "2¢ mm" for the parameter JAW SIZE DI.

This is accomplished by pressing the numerical keys "2" and "@¢" and
then pressing the WRITE key.

Qe [~
QOO *] [~
DGO |5
@ .J: — | | e

- AN J , S0 —

(=B
1=E))

4) TFor JAW POSI. CX, the blank diameter keyed-in in the blank designation
step is automatically set. Therefore, setting is not required for OD

gripping. However, for ID gripping, setting of JAW POSI. CX is
necessary.

5) For JAW POSI. CZ, default "@" is set. Set the position data in
reference to the programming zero.

No key operations are required for this example.
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The display will be as indicated below.
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» ==,
PROG OPERATION IcF EDITING A.IGF
JKCHUCK % CENTERsk g == i

0 L1
F“*' FACE
CHUCKING OI= 8 r
JAW SIZE Li=  22.800 D1 |-C2
Di=  20.0909 5
JAW POSI.CX=  100.000 = =
CZ- B.BBQ /‘
CENTER C = g & \[m Ine
LZ2= 18-% ID L1 Ccx
D2=  36.000 ] |*"—>| |
D3= 5.000 .
o1 | [—E2—] =
I
!
CENTER C: (WITH CENTER=1, WITHOUT CENTER=8)
]
ORDERT IORDERJ. | I I l ' I
\. J

EDOCE2EBEDES)FES)(E 7ZJ(F 8)

6) For CENTER C, default "¢ (WITHOUT CENTER)" is set.

In this example, since the tailstock spindle center is not used, no key

operations are required.

When the tailstock spindle center is to be used, enter "1".

N
J
g ]

QO
©)

J
4®

®
G
o8

—
=
>
»
-
o
pd
4
I

f0©©
()
(t)

WRITE

-

Reference:

If "1 (WITH CENTER)" is selected, it is necessary to

designate whether the M code for the center barrier check
is to be output or not by the IGF parameter.
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For other parameters of the tailstock spindle center, data entry is not
required.

Press the function key [F2] (ORDER §) to advance to the next process,
#**PROCESS*%*.,

' h
PROG OPERATION IGF EDITING A.IGF
**CHUCK & CENTERok 3- - -  1lmm

b L1
F——’l FACE
CHUCKING OI= 8 Tez
JAM SIZE Li= 22.808 D1/ ¢ .
Di=  20.000 Lz
JAM POSI.CX=  100.000 £% —
cz= 0.000
CENTER C = 2 L& [pa |p2
Lo-JEGHEEE D ., _fo
p2= 36.000 F_q L_
D3= 5.080 i
D1 |e—2—
!
CENTER C: (WITH CENTER=1, WITHOUT CENTER=@)
]
1
ORDERT |0RDER1 I l | | I I

FOEEEDNEEsIEDES)

OKUMA MACHINERY WORKS LTD.



CBP@2 245(0-E P-70-R2

7-6. PROCESS DESIGNATION

For turning a sample workpiece illustrated in Fig. 7-1, the following six
processes are required from the standpoint of tool types and shapes to be

turned.
NO 1 = ROUGH O.FACE
NO 2 = ROUGH OD-=-
NO 3 = FIN. O.FACE{
NO 4 = FIN. OD=
NO 5 = GROOVE 0D}
NO 6 = THREAD OD}

The processes are designated in the sequences above.

The IGF system can accept up to 24 processes.

7-6-1. Registering Rough OD Face Process

The ROUGH O.FACE process removes the portion indicated by hatching lines
illustrated in Fig. 7-6-1.

This process can be registered by entering the data in the following

sequence.
1) PROCESS 2) PROCESS (KINDS)
3) PROCESS (DIRECTION) 4) PROCESS (TOOL DATA NO)
5) PROCESS (CONDITION) 6) PROCESS (SHAPE DEFINE)
Start point
X | | SX=104
1 Sz= 9¢
2
99 = @ GO@ cycle
Blank shape \\\\(3 reference point
- { X=104
Z= 92
©)
7
55
;5
2
%
;; Blank shape
% /
2
Z
= /
= %
s 7
-
Cﬁ*“! g 7 -4 -z
| End point /]
x==ﬂ’///ﬁr“¢

PROCESS 'NO. 1 ROUGH 0.FACE {

"Fig. 7-6-1 Rough OD Facing Process
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PROCESS Designation (ROUGH O.FACE })

The processes having been registered are displayed in the order of
registration.

The first page of the **¥PROCESS** displays the first 12 sets of the
processes and the next 12 sets of the processes (NO 13 through NO

24) can be displayed by pressing the page key .

Operation Procedure:

a) Press the function key [F3] (CREATE) since the process is newly
designated. Then, press the WRITE key to advance to the process
(kind) process.

4 .

PROG OPERATION IGF EDITING A.IGF

HHPROCESSHk 4-8- - 1mm

PROCESS
NO 1=
NO 2=
NO 3=
NO 4=
NO 5=
NO 6=
NO 7=
NO B=
NO 9=
NO1B=
NO11=
Mo1z2= ] o
CHUCKING OI:(0.D.CHUCKING=8, I.D.CHUCKING=1)

LOOF

Key in the process number and press the WRITE key.

1

ORDERT IORDERL CREATE | INSERT | cOPY IDELETE

| )
.
CDODECEF3ICENFIEFEFFEDESD

¢ Oee
E/E=N0/6/0)

1) Qe[+
ENcHE R

Page key

Y
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For other function keys [INSERT], [COPY] and [DELETE], refer to
the Application Manual (Publication No. 2476-E).

In this step, designation of a process number is allowed. When

the designation of a process number is omitted, the process is
assigned with the unused and the smallest process number.

>GM (<{process—-number>) [WRITE]

omissible
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(2) PROCESS (KINDS) Designation (ROUGH O.FACE =)

PROG OPERATION IGF EDITING A.IGF

#*kPROCESSHok d=i='= L
(KINDS)
NO 1=

TURRET  ABs|
KIMND MO=

50 foo
Key in the process number and press the WRITE key.
' C
selection of turret: B=A TURRET, 1=B TURRET, 2=BALANCE CUT
'9 i

ORDER!

IG—mDE l GUIDE I I l

CEDCE2DCEICEDEEaIEFDES

As the NO 1 process, select the ROUGH process.

a) For the 2-saddle or 2-turret model, select the turret to use.
("@" for A-turret and "1" for B-turret)

In this example, A-turret is selected.

Press the numerical key "@" and the WRITE key.

L]
B

——

(2
N\

\

Je

N
T

p

(1)

- -

=

g

590

1)

@I

L OIel@)
]

L= E
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b) Select "1 ROUGHING" as the process kind.

Press the numerical key "1" and the WRITE key.

D5 @0
2 PO
o

—
IS =\
m
w

—

b
 S—
r

o

»

2

)

1]
1]
UQ@
LQ 2

Other function keys:

(_ N
PROG OPERATION I6F EDITING A.IGF
$HPROCESSH# 4=-1- - 1rm
(KINDS)
NO 1=A ROUGH
1 ROUGHING 2 COPYING 3 FINISHING
TURRET ~ AB= n , S | aap S 3 .5

4 THREADING S GROOVING & DRILLIMG

selection of turret: B=A TURRET,1=B TURRET,2=BALANCE CUT
! GU
selection of turret: @=A TURRET, 1=B TURRET,2=BALANCE CUT

I

ORDER! | |G-mnDE I GUIDE | I |

\
CEDE2EIEEBDEEDED
[F4] (G-MADE) Processes having been defined are all
displayed.
[F5] (GUIDE) Guide drawing for process kind selection is

displayed. Process kind "7 RECESS" is
displayed when the key is pressed.
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(3) PROCESS (DIRECTION) Designation (ROUGH O.FACE {)
As a direction of cut, select OD FACE § .

a) The direction of cut is "3=0D FACE {". Enter "3" by pressing
the numerical key "3" and the WRITE key.

"
( PROG OPERATION I  EDITING A.IGF
HkPROCESSHok 4-2- - 1mm
(DIRECTION)
MNO 1=A ROUGH "
prRecT o~

tOF '

cutting direction: 1=0D«,2=ID+,3=0D FACEL,6=ID FACE!, 7=MID OD+
8=MID ID+,9=MID FACE!, 18=MID OD+,11=MID ID-+,12=MID FACET

I

oam:m' oencm[ lc—mm: | GUIDE l ’ ’

(FIE2IEIFEDESEBIEFEADFES)

D oEED) [

0
®)
©

]
100
e\ |\
ian
|

ntla
g @
AN L

QIO

{
I
gl
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Other function keys:

s )
FROG OFERATIOHN IGF EDITING  A.IGF
##PROCESSH & s = 1 tnin
(DIRECTION)

MNO 1=A ROUGH U.FACEL
10D « 2 ID + 3 0D FACE |
DIRECT m— 1 S| 145
—t
—ie |-'=.;'.___._.s M
4 5 6 ID FACE t
i
Ths
S O

=T

cutting direction: 1=0D+,2=ID+,3=0D FACE!,6=ID FACET,7=MID OD+
8=MID ID+,S=MID FACE!, 10=MID OD-,11=MID ID-,12=MID FACE?

1]

ORDERfI ORDERLI Ie—mns I GUIDE I | I

CEDODE2CEAEFEIDEFFaEDED)

QIO ] [
ﬁ@} I©x) [~

i ]L@]L >
h H ‘ HQIYEJ
Page key
[F4] (G-MADE) Processes having been defined are all
displayed.
[F5] (GUIDE) Guide drawing for process direction selection

is displayed. Two guide drawings are provided
and display of them are changed by pressing the
page keys.
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(4) PROCESS (TOOL DATA NO) Designation (ROUGH O.FACE { )
Select the data number of the tool data to be used.

a) The tool to be used is "2=ROUGH FACE { ". Enter "2" by pressing
the numerical key "2" and the WRITE key.

4 . N
FRICGG CTERATION IF EDITIMNG  I.IzF
HKFROCTES rw d=id= = Lrara

(TOOL DATA MO.)Y #KTCOL DATH TRELT 4k
MO 1=2 Fluce OD- MO CONTZNTS MO COMTENTS
1 ROUGH OD- i4
DATA rNo-DEl = ROUGH FRIE! 15
3 FINISE 0D+ 1E
4 FINISH FRCEL 17
S ROUGH ID- 18
€ FINISH ID- 1s
7 THREAD OO« ze
8 THREAD ID- 2t
9 GROOVE 0D a2z
10 GROOVE IDT 23
11 DRILL HSs 24
12 CENTER DRILL =
: 13 25
8=MID ID+,S=MID FACEL, 18=MID OL-, 11=MI0 IL-, 12=MID FRCET

1 OF
tool daza MO, 7

RN

EDEIDE3EDEEEDNED

=

V)
g

e ) (-]
()|l x

QI

B QO[] (-
| = @JFJ — | |

p

Check the entered data.

Note that the selection of the tool inconsistent with the
selected process kind name causes an error.
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b) If the tool desired is not found in the tool data table, enter
"¢" at parameter DATA. On the tool data confirmation screen,
default values are set to the parameters other than TOOL NO. and
OFFSET NO. Set the data only for those parameters for which
default values are not set or modification is required. If DATA
NO. ¢ is set in step a), data must be set for all parameters.

/- ™

FROG OFERATIOIN I6F EDITING  A.IGF
*#PROCESSH % g=q- = 1mm
(TOOL DATA NO)
NO 1=A ROUGH O.FRCE! % 2 ( 3)ROUGH FACEL x
COMMAND DATR  TOOL NO. TN=
OFFSET NO. ON=
TOOL EDGE DATA FORM CODE MO. FC= 1
TOOL ANGLE Al= B80. 0668
EDGE ANGLE AZ= S.008
STICKING OUT L = 40,089
TOOL INDEX INDEX POSIT. XT= 6008, 838
ZT= 1000.800
! OF
tool data NO. ?
2
ORDERT ORIERJ | , | I I
g )
ECOEDEREDEEEDED
c) Press the function key [F2] (ORDER ) to advance to the next

process, PROCESS (CONDITION).
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For LR15M-ATC, it is necessary to set the turret number on which the

selected tool is set or to be set with ATC,

after the designation of

a tool data number and before setting the tool data.

For tools used for turning operations, designate a turret number
which is appended with L and for those used for milling operations,
designate a turret number which is appended with M.

An attempt to select M indicated turret number for designating a
turning tool and to select L indicated turret number for designating

a milling tool causes an error.

N
( PROG OPERATION IcF EDITING  I.IGF
KIPROCESSH:k 4-5- = 1om
(TOOL DATA MNO.)
MO 1=A ROUGH O.FACEL
L

TuRReT  ro= A

/.'.‘ ; = .I".

rf( 4 - < -'\_

! 1

MO s -+ rf:]lL

\

8 7 B /

A ;

I 1]

1
'3
tool data NO. 2
12
!
ORDERT |ORDER¢ | | | I | I :
.

(CFUCE2JEICEWDCESIES8IEZES)
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(5) PROCESS (CONDITION) Designation (ROUGH O.FACE { )

Cutting conditions automatically determined based on the data
entered from the preceding processes are displayed.

Check the cutting conditions.

PROG DPERATIONIW EDITING  Y.IGF

HkPROCESSHek 4-6- -  1imm
(CONDITION)
NO 1= ROUGH O.FRACE!L %
sPEED -V
FEEDRATE FR= 8.258
DEPTH D= 2.880
CW/CCW.  MS= 1
COOLANT MC= 1
ccs CS= 1
Bia
11
"
! OF

oot fowers | | [ [ [ ]

(FUJE2)(E3ELYESESIEDES)

If the data displayed is to be edited, locate the cursor on it and
key in the desired data. For parameters CW/CCW and COOLANT,
required data should be entered in reference to the menu, which is
displayed when the cursor is located on these parameters.

In the case of constant cutting speed,
Constant cutting speed control CS = (f: OFF
1: ON

©

9(c)
©

COILIG)

ﬂ
°
)
'S —
Il

(
|

TSP

3

I

5

=
.

Cursor keys
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a) After confirming the correctness of the cutting conditions
displayed, press the function key [F2] (ORDER Y ).

el T T T T T
CEDE2CECENEEICEDESR)

O

b) The CRT displays the automatically set finishing conditionms.
After confirming the displayed cutting conditions, press the
function key [F2] (ORDER §) to advance to the next process,
PROCESS (SHAPE DESIGNATE).

~
( PROG OPERATION IGF EDITING Y.IGF
HKFROCESSHok P, S 1imm
(CONDITION)
MO 1= ROUGH O.FACEL »
FosTock  Lx~IIGRETE

LZ= 8.16

FiM.7 Fi= 8.3e8

vw F2= 8.186

‘gvy F3= B.123

vvUv Fd= B.6E8
FEEDRATE SR= 2

wert [ | | [ ] T ]

CODEDEEDEEFEFIFENED)

)
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If displayed cutting conditions are to be edited:

If any of cutting conditions displayed is to be edited for opti-
mizing the turning operation, locate the cursor on the data to
be edited and then key in the desired data directly. For the
parameters (%) indicated below, menus are displayed when the
cursor is placed on them.

\
( PROG OPERATION IcF EDITIMG  ¥Y.IGF

#KPROCESS ik 4=7= = 1mm

(CONDITION)

NO 1= ROUGH O.FACE!

F.STOCK LX= 0.268

LZ= 8.1@a
(k) 4————FIN.w Fi= 8.308
(*) 44— v F2= 6.188
(Y f———— vvv F3= 8.1z@e

(€) n ea— vovv Fd= B.888

Y

5o o
feedrate for finish 9999 (fine finish) ?
lcursor moved
selection of feedrate for finishing: 1=v,2=vv,3=yvv, 4=uyyv
]

| |

CFDOE2DCEIAEDEFEEDNED

ORDERT Ioan&:m

Note: Parameter FEEDRATE SR=2 means that the shape to be defined in
the next process is finished at yy F2 = (.18.
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(6) PROCESS (SHAPE DEFINE) Designation (ROUGH O.FACE ¥ )

Select whether the shape to be input is a new shape and all related
data is entered or it is defined by editing the data stored.

In this example, the shape for ROUGH O.FACE } PROCESS is newly

a)
created, press the function key [F3] (NEW CREATE). This prompts
the operator to set the cycle reference point (REF. PT).
4 )
PROG OPERATION IeF EDITING A.IGF
#kPROCESSH0ok 4-E-8-  1mm
(SHAPE DEFINE)
NO 1=A ROUGH O.FACEL
o
! OF
! OF
select shape define method using function key
1
NEW ROUGH PROCESS
ORDER' CREATE | AMEND | COPY QUIT | [EXTEND]
(. /

CEDODEDEAENESEBRFEDESD)

R

For other function keys, refer to the Application Manual
(Publication No. 2476-E).
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The cycle reference point (REF. PT) is automatically determined
from the blank shape and clearance amount in X and Z directions.
Check the data displayed.

{ . ' )
PROG OPERATION IGF EDITING  Y.IGF
HkPROCESSH#ok 4-E-1—  imm
(SHAPE DEFINE)
NO 1= ROUGH O.FRCE4 Keference point
REF. PT X ~ERENGEE
z = 95. 6o
5
select shape define method using function key
L :
reference point for cycle ?
!
we| || ] [ ]
N : J
(FUJE2J(E3JE4)(Es)(Ee)(EZ)(E8)
The REF. PT is determined assuming the clearance of ¢1( mm in
the radial direction and 3 mm in the longitudinal direction.
Change the data meeting the intended cutting.
In this example, the clearance should be ¢4 mm (in the radial
direction) and @ mm in the longitudinal direction.
REF. PT X = 104
Z= 092
b) Enter "1¢4" for X by pressing the numerical keys "1", "(¢" and

"4" in this order and then pressing the WRITE key.
Y Qe ] [+
pnfcoc
o\ cnam
— = &

Entry of “104"

Of@

After the entry of the data, the cursor automatically advances
to the next data entry position.
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¢) Enter Z=92 in the same manner.

Note: Clearance amounts used for determining the reference
point can be changed by parameters.

d) Press the function key [F2] (ORDER | ) to advance to the SHAPE
element entry process.

| T el T T T T | )

EFOCE2ENEADNESCEBsIEDCES)

B\

e) The shape element can be entered using the function keys.

The SHAPE element entry page is indicated below:

~
PROG OPERATION IGF EDITING A.IGF
HkPROCESSH#R 4-E-E-8 1imm
(SHAPE DEFIMNE) SHQF'E-I
MO 1=A ROUGH O.FACE}
SHAPE G =[i
Ba

i e

reference point for cycle ?

' OF

!

SHAPE
FaCET | TRPER~ LOMG+ | TRPERY ARC2 ARCC QUIT LEXTEMD] )

CEDOEDEIEDCEICEsEDES)

A

Press the function key [F8] (EXTEND).
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£) The function key names will be changed.

e ™
PROG OPERATION IGF EDITING A.IGF
#HPROCESSH#k 4-E-£-8 1mm
(SHAPE DEFINE) SHAPE=]]
NO 1=A ROUGH O.FACE! %
sHPE G <]

z

reference point for cycle ?
! OF
1EX
!
FACE! | TAPERY| LONG TQPERJ] R-CHF | C-CHF IDELETE ‘tEXTENDJ

L J

CECOUE2EIFNEsIEFEs)FEFNESR)

Press the function key [F1] (FACE §) to begin the start point
(START PT) data entry.

Note:

Function keys used for other than shape element designation.
[F7] (SHAPE QUIT) Press this key after the completion of
shape definition. When this key is
pressed, the display is returned to the
first page of the PROCESS (SHAPE DEFINE).
[F7] (DELETE) This key deletes the shape element
located by the cursor.
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g) Enter the START PT data. This entry is required only at the
entry of the first shape element.

FFEOG OFPERATIOHN IGF EDITING  A.IGF

*APROCESSH4 4-E-E-1  1mm
(SHAPE DEFINE) SHAPE=[]

NO 1=A ROUGH O.FACE! "

STRT PT S~

SZ=

! OF
EX
'FB

el T T T T T |

Cycle reference point designated flickers

Assume the start point of SX=104, SZ=9(.

After making sure that the cursor is on the parameter START PT
SX=, key in "1", "@¢", "4" and press the WRITE key.

B
on
He

Entry of "1(@4"

AL

h) Enter SZ=9¢ in the same manner.
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The step to be followed is the entry of shape element data
corresponding to the shape element selected. It is not
necessary to enter unknown data or values not indicated on a
part drawing.

PROG OPERATION IGF EDITING A.IGF

#oxPROCESSHok 4-E-E-2  1mm
(SHAPE DEFINE) SHAPE=J
NO 1=A ROUGH O.FACE!

SUR RGH SR= 2 :

enp PT X -

foo
'FB

t182

198

AUX.
ARCe QuUIT

AMEMD | POINT RARCo

I AUX. AUX. I | AUX.

COCE2E3lEaaCEsEBsIED(ES)

i) Make sure that parameter SUR RGH SR= has default of "2"+¥ and
that the cursor is at parameter END PT X.

©
®

_

N
Q
®

f
—— )
——

;
=)

WRITE

v
—
X CAN
=
+
|
 S—

[IE][DE
©
O

©

J

* Default "2" is provided here since '"SR=2" is set in the
PROCESS (CONDITION) page.

If surface roughness is to be changed, return the cursor to
parameter SUR RGH SR.
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Enter the end point (END PT X) data.

In this example, set "@" by pressing the numerical key "¢" and
the WRITE key.

o

1]4]
)

00 0©

The display will be changed as indicated below:

)
PROG OFPERATIOMN IGF EDITING  H.ISF
*4PROCESS** 4-E-E-0  1mm
(SHAPE DEFINE) SHAPE=
NO 1=A ROUGH O.FRCE!
SHAPE G =fi
surface roughness: 1=v,2=99,3=9vv,4=v9U7
'cursor mowved
'a
E
FRCET | TAPERR| LONG+ | TRPER¢| RARCO ARCe QUIT IEEXTENDJ
S

COCEC2ACE3FFEsEsIEFEDES)
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Press the function key [F7] (SHAPE QUIT).

~
PROG OPERATION IGF EDITING A, IGF
#HPROCESSHok 4-E-E-B. 1mm
(SHAPE DEFINE) SHAPE=ff
MO 1=A ROUGH O.FACEL KT
SHAFE G =[]
—— 3
n ; —
q se e
11@2
150
17
!
SHAPE
FRCET | TAPERR | LONG+ | TAPER¢ | arCo ARCE QUIT |LEXTEND]
W,

CEUUE2IEINEZYIESIFEB)IF Z2FS).

R

This returns the display to the first step of the PROCESS (SHAPE

DEFINE) process.
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Make sure that the display is the first page of the PROCESS
(SHAPE DEFINE) process. Press the function key [F7] (PROCESS
QUIT).

PROG OPERATION IcF EDITING A.IGF

*HPROCESSH 4-E-B— 1mm
(SHAPE DEFINE)

MO 1=A ROUGH O.FACEL v

[

N sa o
! OF

! OF

select shape define method using function key

1

ROUGH

NEW PROCESS
CREATE | AMEND | COPY

QUIT

ORDERT

CDOEDEIFEDES)(E 6)(FZJ(E38)

3

The page should be the PROCESS page. This completes the ROUGH
O0.FACE { process registration.

PROG OPERATION IGF EDITING A.IGF

#HPROCESSHok 4-8- - 1mm

PROCESS

NO 1=A ROUGH 0.FACE!
NO 2= — %o
NO 3=
MO 4=
NO S=
NO &=
NO 7=
NO 8=
MO 9=
NO18=
NO11= \ , .
NO12= 50 e
select shape define method using function key

]

Key in the process number and press the WRITE key.

I

INSERT

COPY IDELETE

ORDERT I ORDER! | CREATE

COCEC2ACEENCECEsaEDES)
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7-6-2. Registering Rough OD Process

The ROUGH OD =— process removes the portion indicated by hatching lines
illustrated in Fig. 7-6-2.

Blank shape Reference point
;/,/’ X= 1¢2
Z= 92

Start point
SX=5¢
SZ=9(

Blank shape

@190

90 |

PROCESS NO. 2 ROUGH 0D =—

Fig. 7-6-2 Rough OD Turning Process
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CB@@P2 245¢-E P-93

(1) PROCESS Designation (ROUGH OD=-)

Enter the rough OD=- turning process data next.

PROG OPERATION IGF EDITING A.IGF

(' N\
*¥PROCESSH#ok 4-g- - 1mm

PROCESS

NO 1=A ROUGH 0.FACE!
MO 2= — 53
NO 3=
NO 4=
NO 5=
NO &=
NO 7=
NO 8=
NO 9=
NO1@=
NO11= g , .
NO12= 1 sa =%}
select shape define method using function key

ta

Key in the process number and press the WRITE key.

1

- N\

ORDERT lonm—:m CREATE | INSERT | coPY IDEI_ETE
(FUJE2)J(E3JEDESESEFEDESE)

The shape defined in the ROUGH 0. FACE ! is displayed:

a) Press the function key [F3] (CREATE) and the WRITE key.

L ORDERT Ionnem 'cncme 'INSERT , coPy 'DEI_ETE ' l J

CECOCEC2AAENED(FES)(E 6J(FZJ)(E38)

1y

‘\

DD DER0
B8 O =
[lJLL ©© L@M* >

SofcaaalH

»*
o
>
=
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(2) PROCESS (KINDS) Designation (ROUGH OD=-)

N
( PROG OPERATION IGF EDITING A.IGF

#KPROCESSHo% 4-1- = 1imm

(KINDS)

NO 2=

TURRET AB= 2]

Ko No- S

'8

process kind: 1=ROUGH,Z2=COPY,3=FINISH, 4=THREAD, S=GROOVE,
6=DRILL, 7=RECESS, B=NC PROGRAM

1

| oan&:m' ‘G-PﬂDE , GUIDE | ] ‘

COE2AEIEFEDEIEFEsIEDES)

As the NO 2 process, select the ROUGH process.
a) Select "1 ROUGH" as the process kind.

Press the numerical key "1" and the WRITE key.

2ielcdconlt
E‘D@@, =
QRO [
@‘? »

s

©)
%]
a

B‘
ﬂ_':
*B

J

gn
H=

s

OKUMA MACHINERY WORKS LTD.



CBPP2 245p-E P-95

(3) PROCESS (DIRECTION) Designation (ROUGH 0D =-)

As a direction of cut, select "OD=".

N
( FPEOG OFERATIOHN IGF EDITIMNG  F.IGF
#*RPROCESSH** 4-2- - Lt
(DIRECTION)
NO 2=A ROUGH %
DIRECT  no-[N

' OF
cutting direction: 1=0D+,2=ID+,3=0D FACEL,6=ID FACET,7=MID OD+

8=MID ID+,9=MID FACEL,1@=MID OD+,11=MID ID+, 12=MID FACE?
1

ORDERTI oenm;! |c—mn+: | GUIDE I I |

a) The direction of cut is "1=0D='". Enter "1" by pressing the
numerical key "1" and the WRITE key.

e @I ] (-]
g ® IU® 28C

onficecn]p
= © D%@E\;

i
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PROCESS (TOOL DATA NO) Designation (ROUGH OD =)
Select the data number of the tool data to be used.
( -
C I EDITING  I.IEF
B TOCL DRTe TRELE @
MO COMTENTS MO CONTENTS
E PoUGH FAcEL iz
3 F 5 OD- 12
= FINISH FRCZ! iv
S ROUGH ID+ 13
& FINISH ID- 19
7 THREAD OD+- za
3 THREAD ID+ 2t
S GROOYE ODL zz
18 GROOVE IDT 23
11 DRILL HSS 4
12 CEMTER DRILL =
13 s
S=MID ID-,S=iID FRCE, 12=MID 00—, 11875 I0= 122410 FRCET
1
tooi data MD. 7
CORDER! | CFDERL J ’ ’ | l
L

EDE2E3EaEDEEDER

a) The tool to be used is "1 ROUGH OD=". Enter "1" by pressing

O] (=
I©) %) (=]
QIO [4
@Dd 'J 6

Make sure that the entered DATA NO "2" is displayed.

)
3
©
©

&l
©
()

[1)=
[

data displayed is not the entered data, make corrections on the

data after locating the cursor on it.

b) Press the function key [F2] (ORDER §).

L ORDERT

| | [ [ ] ]

CEFUJE2JIEIEYDES)EB)EFEADES)
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PROCESS (CONDITION) Designation (ROUGH OD-=-)

CBPP2 245¢0-E P-97

lh ORDERT

PROG OPERATION IcF

#kPROCESSH:k
(COMDITION)
NO 2=A ROUGH 0D+

SFEED
FEEDRATE FR=
DEPTH D=
ChlsCCl MS=
COOLANT  MC=
ccs CS=

VR= 148

EDITING

A.IGF

4-6- -

Lram

=]

o

ORDERT I ORDER! |

|

|

|

(FIJE2IEFDEFESEs)EDES)

Cutting conditions automatically determined based on the data
entered from the preceding processes are displayed.

a) Check the cutting conditions and make corrections on them if

necessary.

Press the function key [F2] (ORDER Y} ).

ORDER{ ]

FUCE2IEEDNES)EFEs)IFEAAES)
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The CRT displays the automatically set finishing conditions.
Check the conditions displayed and make corrections on them if

necessary.

FROG OQOPERATION I6F

FHPROCESS ok
(COMDITION)

3 2= RCUSH 0D+

EDITING I.

FEEDRATE 3R=

5a

Ba

e fewmers | [ ] ]

| )

M&P\Z_)EQLF FEIEFEBIEDNES)

Press the function key [F2] (ORDER | ) to advance to the next

process PROCESS (SHAPE DEFINE).
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(6) PROCESS (SHAPE DEFINE) Designation (ROUGH OD =-)

The shape to be defined for ROUGH OD = is illustrate below.

30 .///,F——— 79

C1
99
l R5 /
g 1 150° c1
R1¢ 4 /
<
=
5|22 =
- lele| =
Fig. 7-6-2-(1)
The procedure to define the shape is explained below.
a) Press the function key [F3] (NEW CREATE).
~

PROG OPERATION IGF EDITING  A.IGF
HokPROCESSHok 4-E-B-  1mm
(SHAPE DEFINE) i
NO 2=A ROUGH OD+ ¥
a5 i -
| 58 o
! OF
! OF
select shape define method using function key
1
MNEW ROUGH FROCESS
ORDERT CREATE | AMEND | COPY QUIT |[EXTEND]

CEUIJE2J(EIELYESSEIEDES)

R\

P-99-R2
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b) Define the reference point (REF. PT).

7 i - N\
PEOG OFEEREATIOHN I6F EDITING  A.IGF
*APROCESS A4 4-E-1-  1mm
(SHAPE DEFINE)
NO 2=A ROUGH 0D+ x‘r
REF. PT X
Z = 52.0e9
z
reference point for cycle ?
192
reference point for cycle ?
1
lwoel [ T T ] ]
o J

CECOCEIE3EDDED

Eﬂter |l1@2|| for llxﬂ and "9211 fOr llzll.

==

BNZR

[Nye
“=) @

EER09©

g

Entry of "1¢g2"

UEns

a8s
[ =
>

MECS

WHITE

By

QIOIOIO

Entry of "92"

c) Press the function key [F2] (ORDER V) to advance to the SHAPE
element entry process.

=

T T T

CUCE2AEIEFEFDEEFENESD)

A
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d) The display should be as indicated below.

- ™)
PROG OPERATION IGF EDITING A.IGF
HAPROCESSHok 4-E-E-8  1imm
(SHAPE DEFINE) SHAPE=
NO 2=A ROUGH OD+ <
SHAPE G =i
T = o
192
reference point for cycle ?
! OF
: SHAPE
FACET | TAPERR | LONG+ | TAPER¢ | ARCD ARCC | QUIT |CEXTENDI
" J/
CECDOCE2E3IEDEDEIEDESR)
Press the function key [F8] (EXTEND).
e) Press the function key [F6] (C-CHF).
L FACE } |TAPER\.I LGNG-%ITAPER/‘"R-CHF i C-CHF IDELETEI[EXTEND] J

COE2DEIEDVEIEsIEDESR

A
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f) Define the start point (START PT).
s i Y
FPROG OPERGATIOHN IGF EDITING  F.IGF
#HPROCESSH % 4-E-F-1 1mm
(SHAPE DEFIME) SHAPE=[§
NO 2=A ROUGH 0D+ »
z
TEX
EX
1C
o =y W i N
EDE2EEDIEEDEDED
Enter "5@" for "X" and "9¢" for 'z,
A B ) (1 2 )] e Q ) 1
Bs 9
yw @H H ] =) ) OE&(-] (-

1

iI"—T’—'

T[—

I 1

CAN

0B
©

EE

—

Dioc:

f k3
&

Ql ;

mn m
Entry of "5(¢" Entey oF 30

The page is advanced to the next process.

RITE

R
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The display should be as indicated below.

PROG OPERATION 16 EDITING A.IGF

HKPROCESSHok 4-E-E-E  1mm
(SHAPE DEFINE) SHAPE=[
NO 2=A ROUGH OD+ %

SUR RGH GSR=

CHF SIZE C _

! OF
surface roughness: 1=y, 2=97, 3=9vv, 4=yyvy

T T T T Tawl

EDE2ACEF3AEDNEEREDED)

) Enter "1" for chamfer size (CHF SIZE).
g

Ve as

) OO0
=jololak

QA+ (4
S 12

] —

[1)=) B
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The procedure that follows is explained in the chart below. In this
explanation, display pages are not provided since the pages shown in the
previous data entry steps will be displayed repeatedly.

Step Keys to be Pressed Key Type Remarks
h) LONG=— function key [F3] | SHAPE G=
7
1) END PT 2z=7()
WRITE
i) FACE f function key [F1] SHAPE G=[:]
6
0] END PT X=6(
WRITE
j) TAPER™ function key [F2] | SHAPE G=
8
5 END PT X=85
WRITE
WRITE (2 times) For cursor advance
(2 times)
1
5
7} ANGLE A=15(@°
WRITE
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Step Keys to be Pressed Key Type Remarks
k) EXTEND function key [F8]
RADIUS function key [F5] SHAPE G= R
1
[} R value (10¢)
WRITE
1) LONG — function key [F3] SHAPE G='£|
3
] END PT z=3(
WRITE
m) EXTEND function key [F8]
RADIUS function key [F5] SHAPE G=| R
5 R values (5)
WRITE
n) FACE f function key [F1] SHAPE G=
1
'}
END PT X=10¢
WRITE

OKUMA MACHINERY WORKS LTD.
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Step Keys to be Pressed Key Type Remarks
o) EXTEND function key [F8]
p) C—-CHM function key [F6] SHAPE G
1 C=1
WRITE

Shape defined in the steps above:
Compare Figs. 7-6-2-(1) and 7-6-2-(2).

a) New definition of shape:

6100

REF. PT X=10(¢
Z= 92

C),d)’e)’f),g),h)
START PT X= 50
zZ= 90

q), r) End of process

Fig. 7-6-2-(2)
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With the steps above, registration for ROUGH OD = is completed.

q)
The display should be as indicated below.
)
PROG OPERATION IGF EDITING A.IGF
HHPROCESSH* 4-E-E-8  1mm
(SHAPE DEFINE) SHAPE=CetReRtCl
NO 2=A ROUGH OD+ x“
SHAPE G =fJ
—3
i
L
nY 3
58

i e

'c

'

!

SHAPE
FACET | TAPERN | LONG+/| TAPER¢ | ARCS ARCe QUIT |CEXTEND] J
o

COEDERAEDFED(ED)

Shape elements are displayed in the order they have been entered.

Press the function key [F7] (SHAPE QUIT). The page is returned

to the first page of the PROCESS (SHAPE DEFINE).
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r) The display should be as indicated below.
rr N\
PROG OPERATION I6F EDITING A, IGF
HKPROCESSs#ok 4-E-8-  1mm
(SHAPE DEFINE)
NO 2=A ROUGH OD+
- T
‘ s
‘\R‘
—a . .
' T se B
‘a
select shape define method using function key
I
NEKI ROUGH PROCESS|
ORDER?T CREATE | AMEND | COPY QUIT |[EXTEND]
\ J

(FIUE2I)EIEFEDEEB)FEANEFES)

R\

If no correction is required for the shape definition, press the
function key [F7] (PROCESS QUIT).

This returns the display to the first page of the PROCESS.

This completes the registration of process NO 2 ROUGH OD—=,
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7-6-3. Registering Finish OD Face Process
Next process is the FINISH O.FACE | registration.

The entry of the data can be made in the similar manner as registering

the Rough OD Face and Rough OD processes. For some operations, display
pages are not provided.

Reference
point

30

Start
point
SX=50
SZ=9¢

|
!
|
|
|
1
!
l
l
l
i
|
|
!
E
EPR——

50

| I |

Gj,/
pl100
¢85
¢

PROCESS NO. 3 FINISH O.FACE |

Fig. 7-6-3 TFinish OD Facing Process
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PROCESS Designation (FINISH 0.FACE § )

Enter the finish OD facing process next.

CBP@2 2450-E P-110

FPROG OPERATION IGF EDITING A.IGF

HKPROCESS ik 4-0- - 1mm
®

PROCESS

MO 1=R ROUGH 0.FACE!
NO 2=A ROUGH OD«

NO 3=

NO 4=

NO S=

NO &=

NO 7=

NO 8=

NO 9=

NO1@=

NO11=

MNo12=

select shape define method using function key

H Y

Key in the process number and press the WRITE key.
1

CREATE

|

ORDER? IOR’DERL INSERT l COrY ’DELETE

(FUE2DIEIEFEFDEDIEBNFNDFES)

B

a) Press the function key [F3] (CREATE) and the WRITE key.

)
N
J

r
L%

I Ol
©)

[__][__] Ezi; :K:j;'* can
1) D] [,
“= @ =) L
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The processes that follow are 2) PROCESS (KINDS) designation, 3) PROCESS
(DIRECTION) designation, 4) PROCESS (TOOL DATA NO) designation and 5)
PROCESS (CONDITION) designation. These processes are summarized in the
chart below:

Keys

EROUESS to be Pressed

Key Type Remarks

(2) KINDS Select "3=FINISH".

(3) DIRECTION Select "3=0D FACE { ".

WRITE

(4) TOOL DATA Select "4 FINISH FACE 4 ".

WRITE

=

I~ w — w
=
=

ORDER | function key [F2] After confirming the
correctness of the tool
data displayed, press
this key.

(5) CONDITION ORDER | function key [F2] After confirming the

’ correctness of the cutting
condition data displayed,
press this key.

ORDER | function key [F2] | After confirming the
correctness of the cutting
condition data displayed,
press this key.
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PROCESS (SHAPE DEFINE) registration (FIN. O.FACE } )

The next process is the definition of the end face. This shape
definition can be made in the same manner as defining rough OD
facing process. However, the ROUGH COPY (function key [F6]) func-
tion will provide easier means for defining this shape.

a) Make sure that the PROCESS (SHAPE DEFINE) page is displayed on

the CRT.
s ™\
PROG OPERATION IGF EDITING A.IGF
*HPROCESSHk 4-E-a— 1mm
(SHAPE DEFINE)

NO 3=A FIN. O.FACE!L H:

e SHY

se o

IO
! OF
select shape define method using function key
1
MNEW ROUGH PROCESS
ORDERT CREATE | AMEND | COPY QUIT |[[EXTEND]
. /

CEOEIERAEFEDEREBRIENDES)

Press the function key [F5] (ROUGH COPY).

This displays the processes having been registered. Select the
process to be copied from them.

In this example, since the shape to be defined is the finish OD
facing, the shape defined in the rough OD facing should be
copied. Note that the direction of cut must be the same for the
process to be defined newly as the one to be copied. Therefore,
the selectable process in this case is only the NO 1=ROUGH
0.FACE § .
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b) When the function key ROUGH COPY is pressed, the prompt "process
NO. for copy?" will appear at the bottom line of the CRT.

FROG QPERATION IGF EDITING  I.IGF

HAPROCESS Hak 4-E-E-  imm
(SHAFE DEFIME)

PROCESS

NO 1= ROUSH O.FACEL
NO 2= ROUGH 0D+

NO 3=

NO 4=

NO 'S=

NO 6=

MO 7=

NO- 8=

NG 9=

NO1@=

NO11= L\ . =
NO12= : 5 o
arocess MO, for copy 7

1

process MO, for copy 7

I l l ' 1 louxr ‘ )
CEDODCE2DCEEDEEFE)EDNED)

a
o

To select the process '"NO 1=ROUGH O.FACE y ", enter "1".

-

CE 0OE
E=fccoale
1] GO+ [,
(>

(2

£
5=}
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The shape copied is displayed on the CRT.

s ~N

PROG OPERATION IeF EDITING  A.IGF

HHPROCESSHk 4-E-B- Lrom

(SHAPE DEFINE)
No 3=A FIN. o.FAcer T
. \
N,
\\'\.
s e

process NO. for copy ?

e

select shape define method using function key

1

NEW ROUGH PROCESS]

ORDER? CREATE | AMEND | COPY QUIT |[EXTEND] )
N

EDOE2DEIEDEDEEDESR)
c) To end the rough copy function, press the function key [F7]

(PROCESS QUIT).

d) 1If the shape copied requires edition, call the STEP AMEND func-

tion.

Press the function key [F4] (AMEND).

NEW ROUGH PROCESS
ORDERT CREATE | AMEND | COPY QUIT |[EXTEND]

CHOEIEFEFEFIEEFEs)EDNED

3
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In this example, make corrections on the START PT SX data.

e) On the REF. PT data entry page, no edition is required.
Press the function key [F2] (ORDER { ).
f) The CRT shows SHAPE element page.

Press the WRITE key.

The display should be as indicated below.

PROG OPERATION I6F EDITING A.IGF

*HPROCESS ok 4-E-E-1 1mm
(SHAPE" DEFINE) SHAPE=[]
NO 3=A FIN. 0.FACE!

sTeRT PT Sx-0%.000)

SZ= 90. 0600

reference point for cycle ?
' OF

!

L]

E

EFUJE2EIEDEDEBFEDES)

The data in this column shows the data set in the ROUGH 0.FACE)
process registration.
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Check the shape copied and edit the data as needed. 1In this
example, START PT SX data is to be changed from SX=1¢4 to SX=5(.

Follow the steps below:

Step Keys to be Pressed Key Type Remarks
o st
PT SX Entry should be made with
WRITE the cursor on SX=1¢4.
ORDER } function key [F2]
This completes the edition of the data.
To return to the first page of the PROCESS designation follow
the steps below:
h) QUIT function key [F7] End of SHAPE data entry
i) SHAPE QUIT function key [F7] End of SHAPE element
registration
i) PROCESS QUIT function key [F7] | End of SHAPE DEFINE
process
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7-6-4. Registering Finish OD Process

The FIN. OD =— process is registered next using the shape registered in
the ROUGH OD process.

Reference
949 point
70
30 ‘
J___'_H’ ___________ | Start
\ % point
|
3¢° I
4 - |
|
[} |
I
|
[
= |
= v = |
& 3
- - = |
I
PROCESS NO. 4 FIN. OD—=

Fig. 7-6-4 Finish OD Turning Process

Follow the steps below:

Keys
PROCESS to be Pressed Key Type Remarks
(1) PROCESS CREATE function key [F3] | Registration of new process
(2) KINDS Select "3=FINISH".

WRITE

=
= w -
=
=

(3) DIRECTION Select "1=0D--",

WRITE
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Keys
PROCESS ¢t Be Dressed Key Type Remarks

(4) TOOL DATA 3 | Select "3 FINISH OD--".

ORDER | function key [F2] | After confirming the
correctness of the tool
data displayed, press this
key.

(5) CONDITION ORDER | function key [F2] | After confirming the
correctness of the cutting
condition data displayed,
press this key.

ORDER { function key [F2] | After confirming the
correctness of the cutting
condition data displayed,
press this key.

(6) SHAPE DEFINE

For defining the FIN. OD=— shape, copy the shape defined for ROUGH OD <—
should be copied.

a) ROUGH COPY [ function key [F5]

b) Copy the shape defined in
PROCESS NO 2=ROUGH OD=—

WRITE for defining FIN. OD-=—

shape.

c) QUIT function key [F7] The page returns to the
first page of SHAPE DEFINE.

d) [PROCESS QUIT | | function key [F7] | The page returns to the
first page of PROCESS
designation.

When editing of the shape element is not necessary, steps a) through
d) can define the shape for FIN. OD—-.
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7-6-5. Registering Grooving Process
Register the grooving process next.
94
74
Reference
30 point
- X=64
———————————— — Z=1¢
Start
5 | point
% | e Ruen
-~
, —
T __End point
| XB=46
- |
= u = = I
4 - =] _ =] [Te] |
_{!ﬁ;; - - - S I
|
|
PROCESS NO. 5 GROOVE 0D |
Fig. 7-6-5 Grooving Process
Follow the steps below:
Keys
PROCESS Key Type Remarks

to be Pressed

(1) PROCESS

CREATE

WRITE

function key [F3]

Registration of new
process

(2) KINDS

Select '"'5=GROOVE".

(3) DIRECTION

=
=)o

WRITE

Select "1=0D ¢ ".
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PROCESS

Keys
to be Pressed

Key Type

Remarks

(4) TOOL DATA

Select "9 GROOVE OD | ".

function key [F2] After confirming the
correctness of the tool
data displayed, press this
key.

(5) CONDITION ORDER | function key [F2] | After confirming the
correctness of the cutting
condition data displayed,
press this key.

(6) SHAPE NEW CREATE | function key [F3]

DEFINE

5] —
WRITE !

III REF. PT

¢ XB=7(¢

WRITE
ORDER l| function key [F2]

|6 START PT

taess
WRITE

START PT

Either of [::] XB=46

these data

entires WRITE

can define 9

the DEPTH DT=2

required
shape.

i)

|SHAPE QUIT

function key [F7]

(DT in radius)

[PROCESS QUIT|

function key [F7]

Return to the first page
of process designation.
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7-6-6. Registering Thread Cutting Process
Register the thread cutting process next.
99 Reference
7‘@5 point
30
__________ e
5 I
|
30° |
4 L 1
Z1 |
\ | ,
| Start point
: XA=5(
g 2l =
=l . _ __ o |
CD . s ™ | End point
| | XB=50
ZB=73.¢
PROCESS NO. 6 THREAD 0D —
Fig. 7-6-6 Thread Cutting Process
Follow the steps below:
K
PROCESS SIS Key Type Remarks

to be Pressed

(1) PROCESS

function key [F3]

Registration of new
process

(2) KINDS

Select "4=THREAD".

(3) DIRECTION

Select "1=0D<-".
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Keys
PROCESS to be Prasesd Key Type Remarks
(4) TOOL DATA 7 Select "7 THREAD OD=-",
ORDER | function key [F2] | After confirming the

correctness of the tool
data displayed, press this
key.

(5) CONDITION Enter thread pitch.

(For "J", see Note 1.)

WRITE

ORDER | function key [F2]

DL

ORDER | function key [F2] | After confirming the
correctness of the cutting
condition data displayed,
press this key.

(6) gg?iEE | NEW CREATE | | function key [F3]

[7] REF. PT

X=7¢

9] REF. PT

=93
Dy ol
function key [F2]

START PT

[d] XA=5(

13
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Keys

PROCESS | VP o Key Type Remarks
5 END PT
g | XB=5(
END PT
ZB=73.0
HEIGHT
E H=entry not
necessary

=
=
—
=

w
jar]
=
-]
=1
]
=]
i
L=

function key [F7] | Return to the first page
of shape definition.

PROCESS QUIT| | function key [F7] | Return to the first page
of process designation.

Note 1: By changing the values of F and J, switching of thread lead be-
tween inches and millimeters is possible.

Metric F=2 (pitch)
1 (no. of threads per pitch)

—= Metric thread of pitch 2 mm

Inches F=254 (pitch)
J=8 (no. of threads per pitch)

—» Inch thread of 8 threads/inch
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Note 2: Infeed during thread cutting can be selectable from the
following two methods.

1) Straight along thread face
2) Zig-zag

Note 3: Threads can be defined in two different methods:

Root diameter
Nominal diameter

In this example, root diameter is used. For details of the
thread cutting definition, refer to the Application Manual
(Publication No. 2476-E).
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CONFIRMATION OF REGISTERED PROCESSES
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The processes having been registered are displayed on the CRT in the order

they have been registered.
the order of machining.

1) The CRT should display the processes registered.

Basically, the order displayed on the CRT is

PROG OPERATION IcF EDITING A.IGF

#HHPROCESSHok

PROCESS

MNO 1=A ROUGH O.FACEL
NO 2=A ROUGH OD+

NO 3=A FIN. O.FACE!
NO 4=A FIN. OD+«

NO 5=A GROOVE OD!
MNO &=A THREAD OD+
NO 7=

NO 8=

NO 9=

NO1B=

MNO11=

NO12=

select shape define method using function key

' a

Key in the process number and press the WRITE key.
I

4-g- - Lmm

ORDERT IOR'DERJ» CREATE | INSERT | COPY |DELETE

(FUE2DEIEFEFDEBEFEBS)EFEANDFES)

R

After the confirmation of the processes displayed, press the function

key [F2] (ORDER Y} ).
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The CRT should display the PROCESS <TOTAL CUT TIME> page.

~
( PROG OPERATION I6F EDITING  A.IGF
#4PROCESS#*  <TOTAL CUT TIME: BH BM 85> 5-8- -  1imm
: iDIV: Bm @s
A B A-TURRET T B-TURRET T
1 1ROUGH O.FACEL 2
= 2ROUGH OD+ 1
3 SFIN. O.FACE! 4
e 4FIN. 0D+« 3
3 SGROOVE 0OD{ 9
= 6THREAD OD+ 7
e
select desired operation using function key
!OF
:
[ ]PROCESS '
CPDERT| ORDERL| TEST
" J

CEDODEDEIENDCE SJ(F6)(F 7)(F 8)

After the confirmation of the information displayed, press the
function key [F2] (ORDER ¢ ).

If simulation or process change is required, press the function key
[F3] (PROCESS TEST). For details of the simulation and the process
change, refer to the Application Manual (Publication No. 2476-E).
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The page displayed should be the **PROGRAM MAKE**, From this page, IGF
data can be compiled into an NC program and then stored into the bubble

memory.
4 ™
FPEOGG OPERATION IGF EDITING . IGF
A*PROGRAM 1AK% 6= =0 Y
X
MEME=
¥4
10F
wher it is required to name a program, key in the name.
if animation data is needed, key in *;U’.
1
CrRDERtI ORDERl-l l | l |
J

FOCECOEENEFEFEDED

1) Key-in the NC program file name and the program name from the keyboard.

In case the file name is SHAFT.MIN, key-in "S'" "H" "A'" "pg" "' ", " wg"

from the keyboard and press the WRITE key.

If the process is to terminate without making an NC program, press the

function key [F2] (ORDER ).

we] || [ |

L CRDERT

CUCE2IEIEYESIESIEZIES-)

A
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2) The CRT is returned to the IGF start-up page.

PROG

OPERATION 1eF EDITING

OKUMA IGF

uwh=an it is required to name a program, key in the name
if animation data is needed, key in ’;U’.
! OF

TOOL

MATE-
DATA

RIAL

GRAFHIC| PROGRAM
EDIT MAKE

PARF—

IGF
METER

COHVERT

IGF
CUIT

CEOEAAEAEDNEBREFEB)FEAN(E 8)

Note:

Input format of the file name and program name:
! <file-name>,<{program-name> [WRITE]

For details, refer to Section 6, "Programming'.
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SECTION 8 MATH OPERATION FUNCTION FOR PARAMETER DATA INPUT

To set dimensions, feedrates, positions, etc. in the graphic edit opera-
tion, parameter setting operation, material data setting operation and tool
data setting operation, arithmetic and function operation expressions can
be used in addition to the conventional direct numerical data input method.

ARITHMETIC AND FUNCTION OPERATION SYMBOLS

Arithmetic and function operation expressions are designated using the sym-
bols below.

Operation Symbol List

Symbol Contents Example Remark

Plus sign 12.34 Usable only at the
beginning of an

[:] Minus sign [[:]SIN 9¢ ] expression or right

after the "[" symbol.

Addition 12.3[+]456.7

Subtraction [12.38418[596]

(] [+]

Multiplication 12.3456.? indicates the
multiplication symbol
(x).

Division [12.3 4]5.6 indicates the

division symbol (%).

[]

Square root EI 30 If symbols [ ] are

not used to indicate
E@ E' [3@-20’] figures (operand)
following the func-
tion symbol, place at
least one "SP" be-
tween the function
symbol and the
operand.

[<]
o E| B
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Symbol Contents Example Remark
Sine [s]la5%2] - The figure written
following the func-

@ @ 60 tion symbol is an
angle and expressed
in units of

Cosine 3¢ degrees.

@ @@[15+45] If symbols [ ] are
not used to indi-
cate figures

Tangent [45—15] (operand) following
the function sym-

@ E@ [15%3/2] bol, place at least
one "SP" between
the function symbol
and the operand.

Arc sine @ .5 The result of

[a][s][T] ]

[N] [15.5/22.2]

(] [c]
[A][c] [e][]

Arc cosine

[A][c]l(@.8%0.6]
ARG @ 6.45

operation is an
angle in units of
degrees.

If symbols [ ] are
not used to indi-
cate figures
(operand) following
the function sym-—
bol, place at least
one '"SP" between
the function symbol
and the operand.

[A][T]
(][] [A] (]

Arc tangent

(-9¢° - 9¢°)

[A][T] €D 45
[A][T][A] [N][45%2]

The result of
operation is an
angle in units of
degrees.

If symbols [ ] are
not used to indi-
cate figures
(operand) following
the function sym-
bol, place at least
one '"'SP" between
the function symbol
and the operand.
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Symbol Contents Example Remark
Arc tangent [@'.5, 1:5] — Designation should
(-18¢° - 18¢°) always be AT2
@ IE[G.Z;S, 1] [numerator, denomi-
nator].

-~ Symbols [ ] cannot
be omitted.

Remarks:

1. 1If the expression does not follow the format indicated above, or an
overflow occurs in the course of operation, a calculation error
occurs.

Example: S3@ — Calculation error (No between "S" and "3¢")
2. As indicated in the list above, symbols [ ] can be used for opera-
tion. Although the nesting level for the usage of them is not spe-

cially limited, fourth nesting level is the maximum depth to
guarantee the results of operations.

Example: R [18+[S*[30-5]-20*[6-2]11]
3. Calculation order follows usual arithmetic operation rules:

In parentheses — Functions — Multiplication/division
—= Addition/subtraction

If operations of the same calculation priority are used, calculation
is made from the leftmost operations in order.

Example: 1+42%[S [3/4] + C5]/‘6

3/4
O—5 +®

®
@
® 2 %
/6
®
14
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INPUT EXAMPLES

To input the position data of point A in the figure given at the right, the
use of an expression will simplify data input process as well as provide
accuracy.

X

Center 0 = (4, @)

8 x cos (18¢ - 15@)

g
o
.
=]
st
=
—r—
[}
[}
~
X

B
1}
co

~

sin (18¢ - 15¢)

(1) Locate the cursor at the Z-coordinate input position for point A.
(2) Input the expression.

For the Z-coordinate of point A, input as follows:

1 3 o

The input is displayed at the console area of the CRT screen as
4+8*%C[18¢-15¢]. The result of calculation is displayed at the data column.

(3) Locate the cursor at the X-coordinate input position for point A.
(4) Input the expression.

For the X-coordinate of point A, input as follows:

(0| 3 X1 [ [ |

The input is displayed at the console area of the CRT screen as
8%3[18¢-15¢]. The result of the calculation is displayed at the data
column.
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Input of symbol

Input of symbol

|} ewass

Press T[

CASE key.

CASE key.
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while holding down the UPPER

while holding down the UPPER
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SECTION 9 DATA MODIFICATION USING ADDITION FUNCTION

The function to modify the cursor located data by adding or subtracting the
keyed in figure to or from the current data is supported to facilitate data
editing in the graphic edit operation.

Data Input Procedure:
Input the data in the following manner.

(1) Locate the cursor on the data for which keyed in data is to be
added.

(2) Key in the data in the following format:

IE] figure or expression

The keyed in data or the result of calculation is added to the data
which is indicated by the cursor.

Note 1: 1If the keyed in data or the result of calculation is negative,
subtraction is conducted.

Note 2: If data input is made for the column where no data has been set,
the keyed in data or the result of calculation is set as is.

Note 3: For details of expression, refer to Section 8.

Data Input Examples:

IEI ............ Figure "15" is added to the current cur-

sor located data.

@EID ...... Figure "@.1" is subtracted from the

current cursor located data.

IE'D ... Figure "@.3" is added to the current cur-

sor located data.

@B ...... Figure "@.2" is subtracted from the

current cursor located data.
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SECTION 1() CONVERSION FUNCTION

The conversion function converts the LAP function, nose R compensation

function and compound fixed cycle function programmed using the IGF into
the general program for format.

Although this function can convert the NC program made without using the
IGF, the program after the conversion cannot be guaranteed.

1¢-1. OPERATION PROCEDURE

1) Select the PROGRAM OPERATION mode by pressing the EDIT AUX. key.

R R ER
s

2) Press the function key [F7] (IGF) to select the IGF mode.

PROG OPERATION

CAaTE ] DIR l PIP |EDIT JFREE ,LIST I IGF ‘EEKTEHDII

CDOEAERAEOEs)EFEs)FENES)
A\
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The IGF start-up page will be displayed.

PROG OFPERATIOHN IGF

OkUMA IGF

=IGF
>leFC
GRAPHIC| PROGRAM| TOOL MATE- PARA~ IGF IGF |
EDIT MAKE DATA RIAL | METER | CONVERT| QUIT

CUCE2EIEFEDNESEsIFD(ES)

B

3) Press the function key [F6] (IGF CONVERT).

The prompt ">IGFC" will appear at the lower area of the CRT.

PROG OPERATION IcF

OkMA Tk

=IGF
Key in the file name and press the WRITE key.
(When using graphic edit restart, key in "%’ as a file name.)

IGF IGF
COMNVERT| QUIT

>IGFC _
GRAPHIC| PROGRAM| TOOL MATE- PRRA-
k EDIT MAKE DATA RIAL METER

EDEDEEDEDEBIEDES]
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4) Key in the input file name, output file name and option parameter from
the keyboard.

>IGFC <input-file-name>(,<output-file-name>)(;<option-parameter>)
Then press the WRITE key.

Note that the entry of information in ( ) can be omitted.

Option Parameter

Code Contents When Omitted
A The program of the designated input file | Conversion into the program
name 1is converted into the program for for the control¥

the control* and stored in the bubble
memory with an output file name

assigned.
B The program of the designated input file | Conversion into the program
name 1s converted into the program for for the control#*

the OSP3(@@L and stored in the bubble
memory with an output file name
assigned.

S The output program is tabulated with Spaces are eliminated from
spaces inserted. the output program.

T If the input program is a subprogram, it | Conversion into program for
is converted into the program for B- A-turret

turret and stored in the bubble memory
with output file name assigned.

* (0SP5(¢(@L-G/0SP5@@@L-G without LAP, nose R compensation and compound
fixed cycle functions

Example: For converting the file A.MIN into the program for OSP3((¢L
(file name B.MIN) with spaces inserted

>IGFC A.MIN,B.MIN;BS [WRITE]

or

>IGFC ,B;BS [WRITE]

5) After the completion of the conversion, the prompt '">" will be
displayed on the CRT.
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1¢-2. CONVERSION CONTENTS

1¢-2-1. LAP
(1)

(2)

(3)

G Codes
G8¢ End of contour definition
G81 Start of longitudinal contour definition
G82 Start of transverse (on end face) contour definition
G85 Bar turning cycle
G86 Copy turning cycle
G87 Finish cut cycle

LAP Parameters

Depth of cut for roughing

D
Feedrate for roughing along the shape

E
Example of Conversion of G85 (bar turning cycle), G87 (finish cut

cycle) and shape definition (G81 - G8(¢)

Tool paths generated in the cycles called by the G85 and G87 com-—
mands (Fig. 10-1) are converted into a general program.

I(x:.z:)
h
/1
/i
i
/o
(Zg.Xe) I
BE»AR v
/
5 (Z4,%s)
41 S
1{6 |
. D2
2 ]
8 -
g - 4
! D2
8 i
o -
29 35
&1 D2
a9 8¢ J
(Ze.Xed IN - 0 e -
a6

/(Ze.Xe)
(Za,Xa)

(Zf,X1)

(Zb,Xb)

Tool Paths in Roughing and Finishing Cycles

Fig. 1¢-1
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{Input Program> <{Output Program>
N@@@1l G@E@ Xt Zt S T M N@@Fl G@G@ Xt Zt S T M
NGg@2 Xs Zs NO@@2 Xs Zs
N@@@3 G85 N@@g@gst D F U W *] N@@g@3 G@l X1 Z1 Fa (1)
NGg@4 G81 = NG@g4 X2 722 F (2)
N@@@s GPl Xa Za Ea N@@@Ss X3 23 Fg (3)
N@@ge Xb Xb Eb NOgdge GO@ X4 z4 (4)
NG@@7 Xc Zc NGGg7 X5 25 (5)
N@@@E8 G@3 Xd zd Id Kd *) NG@@8 X6 76 (6)
NGGF9 GPF1l Xe Ze N@@g9 GPl X7 Z7 Fa (7)
N@@1g Xt Zf NO@1@ X8 728 F (8)
N@@11 Xg Zg Eg N@@1ll G@3 X9 z9 19 K9 Fb (9)
N@@12 G8¢ — N@@12 G@l X1¢ Z1¢ F (1q¢)
N@@#13 GU@F Xt 2t S T M NG@13 X11 z11 Fg i (11)
N@@14 Xs Zs NO@14 GOG X12 Z12 (12)
N@@15 G87 N@@l6 *3 N@@15 X13 z13 (13)
N@@l6 G81 = N@G16 X14 714 (14)
N@@1l7 GPl Xa Za Fa Ng@17 G@3 X15 z15 I15 K15 Fb (15)
Np@g18 Xb Zb N@@18 G@1 X16 z16 (16)
N@@19 Xc Zc NG@F19 X17 217 F (17)
N@@2¢ G@3 Xd zd Id Rd Fd *2 NG@2¢ X18 218 Fg (18)
N@@g21 G@Fl Xe Ze Fe N@@21 G@@ X19 Z19 (19)
Ng@22 Xf Zf NO@22 X20 z20 (20)
N@@23 Xg Zg Fg Ng@23 X2 221 (21)
N@@24 80 = N@@24 G@1 X22 Z22 Fb (22)
N@@25 X23 223 (23)
N@@26 X24 724 Fg (24)
N@@27 GU@F X25 725 (25)
N@@28 X26 226 (26)
N@@29 X27 ‘Z27 (27)
*1: Call of rough turning cycle N@@3q X28 728 (28)
*2: Shape definition N@@31 G@1 X29 Z29 Fa (29)
*#3: Call of finish turning cycle N@@32 X30¢ z3¢ F (3¢)
N@@33 X31 Z31 Fb (31)
N@@34 GU3 X32 z32 132 K32 (32)
N@@35 G@@ X33 Z33 (33)
N@@36 X34 734 (34)
N@@37 X35 Z35 (35)
N@@38 Gl X36 Z36 Fa (36)
N@G@F39 X37 237 Fb (37)
N@@LP X38 z38 (38)
N@@g4l G@G X39 239 (39)
N@@L2 Xs (49)
N@@g43 Zs (41)
N@@L4 Xt Zt S TM _T
N@@45 Xs Zs
N@@46 GP1 Xa Za Fa
N@G4T Xb zb
N@@4L8 Xc Zc
N@@49 G@3 Xd zd 1Id Kd Fd
N@@5@ G@Fl Xe Ze Fe
N@@51 Xf zf
N@@52 Xg Zg Fg —
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(4) Example of Conversion of G86 (copy turning cycle) and shape defini-
tion (G81 - G8(¢)

Tool paths generated in the cycles called by the G86 command (Fig.
1¢-2) are converted into a general program.

{Input Program> <{Output Program>
NO@Jgl GUg Xt Zt S T M NO@@1 GUY Xt Zt S T M
N@@g2 Xs Zs N@g@2 Xs Zs
N@@@3 G86 N@@@4L D F U W N@@@3 Ggl1 X1 2zl Fa (1)
NO@@s G81 NQ@g4 X2 22 Fb (2)
N@@@5 GPl Xa Za Ea N@@gs X3 Z3 Fc (3)
NQ@ge Xb Xb Eb N@@@g6 Ggg Zs (4)
N@G@7 Xc Zc Ec N¢@g7 G@l X5 25 Fa (5)
NG@@8 G8¢ N@@g@8 X6 Z6 Fb (6)
N@@@o X7 Z7 Fec (7)
N@@1@g cgdg Zs (8)
N@g1l G@1 X9 Z9 Fa (9)
N@g@12 X1¢ Z1¢ Fb (1q¢)
N@@13 X11 Z11 Fe (11)
N@G14 GO@ Zs (12)
N@@15 Xs (13)
/(Zt, Xt)
o
/
Vs
Ve
Ve
rd
y/
13‘ (X5, Zs) o
9 1 D2
(Ze, Xe)' /7> L N7 @ —r—
6 5 D2
T
;{ U2
ST TEEIF ST
(Zb, Xb) (Za Xa)

Fig. 1¢-2 Tool Paths in Copy Turning Cycle
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1¢—-2-2. Tool Nose R Compensation
(1) G Codes

G4l, G42 Nose R compensation command
G4{ Nose R compensation command cancel

(2) Example of Conversion of Nose R Compensation Commands

Tool paths generated by the use of tool nose R compensation commands
(Fig. 1¢-3) are converted into a general program.

{Input Program> <{Qutput Program>

N@g@1l GUg X¢ z¢ N@@@1 cod x¢' zg'

N@@g2 G@l X1 Z1 NO@@2 G@1 X1' z1'

NG@J3 X2 22 G42 F1 T@1g1¢1 N@@@E3 X2' z2' Fl T@1g1
NG@gL X3 Z3 NO@@L ¥3* Z3!

N@@@5 X4 74 NG@@s X&' 74!

N@@g6 X5 25 Ng@ge x5" 125°

N@@@7 cag NG@@7 GO@ X6' z6'

NO@@8 GEP X6 Z6

N6

Ng

777777 Ns
N5

Ne' N4 N®’ AN
N3 7777wt
N2 N2 N1

Fig. 1¢-3 Tool Paths with Tool Nose R Compensation Command Active
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(1)

(2)

G Codes and M Codes

G71:
G72:
G73:
G74:
M32:
M33:
M73:
M74:
M75:

CBPP2 245¢-E P-142

Longitudinal thread cutting compound fixed cycle
Transverse thread cutting compound fixed cycle*
Longitudinal grooving fixed cycle
Transverse grooving fixed cycle

Straight infeed along thread face (on left face)*

e

Zigzag infeed®
Infeed pattern 1
Infeed pattern 2
Infeed pattern 3

* Only for OSP5{d¢g

Example of Conversion of G71 (longitudinal thread cutting compound
fixed cycle)

a) Conversion for O0SP5(@¢

The G71 cycle is converted into the G33 (longitudinal thread
cutting cycle)

{Input Program>

NOgdl GUF Xs Zs
N@@@2 G71 Xa za Ii Bb Dd Uu Hh L1 | N@@G2 G33 Xal Za Ii K1 L1 Ff Jj M23
Ff Jj M23 M32 M75 NO@@3

$

Fig. 10-4 Tool Paths in Longitudinal Thread

NGGg4
NG@E5

(for 0SP5¢dd)

{Output Program>

N@@@l GOg Xs

Xa?2
Xa3
Xad

(Xs,Zs)

Zs

X33 Xag Xal

K2
K3
K4

Cutting Compound Fixed Cycle
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b) Conversion for O0SP3(¢@L
The G71 cycle is converted
cutting cycle).

{Input Program>

NO@@1 Ggd Xs Zs
N@@P@2 G71 Xa Za Ii Dd Uu Hh Ff M75

CBPP2 2450-E P-143

into the G33 (longitudinal thread

{Output Program>

NG@gl GUG Xs Zs
N@@@g2 G33 Xal Za Ii Ff

N@@g@3 Xa2

N@g@s Xa3

N@@@s Xa4
(Xs, Zs)
Xaz Xa, Xa;

Fig. 1¢-5 Tool Paths in Longitudinal Thread Cutting Compound Fixed Cycle

(for OSP3@@E@L)

Note 1: The thread cutting compound cycle cannot be converted into the
program for the O0SP3@@@L in the following cases.

a) B command (tool point angle) is specified in G71
(longitudinal thread cutting compound fixed cycle).

Conversion is possible

if B=@.

b) Both M23 (chamfering) and L (chamfering amount) are spec-

ified in G71.

c) G72 (transverse thread cutting compound fixed cycle) cannot

be converted.

Note 2: If the J command (no. of threads) is specified, F commands are

converted into a value F/J.
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(2) Example of Conversion of G73 (longitudinal grooving fixed cycle)

The tool paths generated in the G73 cycle (Fig. 1(-6) are converted
into a general program.

{Input Program> <Output Program>
N@@@1l GUF Xt Zt Ss TELPL M@F3 M42 NO@Fdl GP@ Xt Zt Ss T@EL@1 M@3 M&2
Nggg2 Xs Za NQ@d2 Xs 12Zs
NO@@3 G73 Xe Ze Ii Kk Dd Ee Ff T@1(2 NG@g3 Xa
N@g@gs Gl Xb Ff

N@@@gs G@g Xb'

N@G@6 GPl Xe

N@@d7 GUF Xc'

N@@@8 GOl Xe

N@@@9 cgi Fe
N@@1¢ GOg Xs

N@@11 Za
N@@12 Xa

N@@13 G@l Xb

N@@1l4 GUg Xb'

N@@15 Gl Xc

N@@16 GO@ Xc'

N@@17 G@l Xe

N@@18 G4 Fe
N@@F19 G@g Xs

N@@2g Zb
N@@21 Xa

N@@22 G@Fl Xb

N@@23 G@@ Xb'

N@@24 G@L Xe

N@@25 GOF Xc'

N@@26 G@l Xe

N@@27 G@4 Fe
N@@28 GUg Xs

1 |
Ty192 ! |r , T9191
g L ':W/,/’ Xs,Zs)
Za S F:: kT i/2
Zh : T : lI I i
_____,._...:_‘j I -I: J/d/';/ &L
A ! ] T I
) ] ARl
ETEE N
Ze 4 & ér C:I 7¢
YV AV O i AV AV i 4
Zs
Xb'Xc' Xe XbXa

Xe

Fig. 1¢-6 Tool Paths in Longitudinal Grooving Fixed Cycle
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19-2-5.

1¢-2-6.

CBPP2 245¢-E P-145

Other Conversion Ltems

(1) The constant speed cutting commands G11¢ (for A-turret) and G111
(for B-turret) are ignored when conversion is made for the OSP3(@(@L.

(2) Program name "Oxxxx" is ignored when conversion is made for the
OSP3@@(L.

Unit System for Conversion

The unit system used for the IGF conversion follows the setting of the
optional parameter (bit) No. 3. For details, refer to the Operation
Manual (Publication No. 2446-E).

Tool Data Used in Conversion

The tool data, such as tool offset data and tool nose radius compensation
data, set in the TOOL DATA setting process from the NC is used for the
conversion. For details, refer to the Operation Manual (Publication No.

2446-E).
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SECTION 1 IGF TEMPORARY QUIT AND RECOVERY FUNCTION

There are cases in which IGF operations are required to be temporarily
suspended during graphic edit operation to make it possible to carry out
some other necessary operations (to change to a different operation mode)
or when graphic edit operations cannot be completed up to the end of the
input data due to insufficient available bubble memory space.

In such cases, it is of course possible to quit the IGF mode at the graphic
edit operation currently executed. However, this requires several steps
and not effective when urgent quit is required.

The IGF temporary quit and recovery function allows the graphic edit opera-
tion, interrupted by mode change, etc. without quitting the IGF operation
to be recovered from the point where the IGF operations were left off.

Quitting Method:

Press the mode selection switch (EDIT AUX., PARAMETER, ZERO SET, TOOL
DATA, AUTO, MDI and MANUAL) during the IGF operation. This interrupts
the graphic edit operation.

Recovery Method:

1) After the completion of required operation in other operation mode,
select the EDIT AUX. mode first and then press function key [F7]
(IGF).

2) Press function key [F1] (GRAPHIC EDIT) and key in "*'" instead of a
file name, then press the WRITE key.

This allows the IGF operations to be continued with the file name for
which graphic edit was being carried out before the temporary quit. In
this file all processes created before the temporary quit are saved.
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)
PROG OPERATION IGF
s '.!. ..1 D'} -
b Liz
=1GF
Key in the file neme and press the WRITE key.
(When using graphio edit restart, key in %' as a file name.)
>
ZRAPHIC[PROGRAM[ TOOL | MATE- | PARA- | IoF IGF
ELIT | MAKE | D&TH | RIAL | METER | CONVERT| wUIT
N /
LE 1][F 2)J(F3)(F4)(FB)(F8)(F7)(F8)
Precautions:

(1) 1If the IGF is interrupted in the process of shape designation, the
process data of the preceding process is saved. The shape being
designated is lost.

(2) Recovery of the graphic edit operation is possible until control
power is turned off.

(3) If the following operation is conducted in the IGF operation before
the recovery of temporarily quit IGF, recovery is impossible:

Program creation (F2)

Setting of tool data (F3), material data (F4),

parameter (F5)
Note that the IGF CONVERT (F6 option) operation does not influence
the recovery of the IGF operation.

(4) The recovery function is not influenced by the edit or transfer

operation in the program operation mode.
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SECTION 2 ENTRY OF MULTI-DIAMETER BLANK SHAPE

In the BLANK SIZE definition process of the program edit function, blank
dimensions with up to six outside diameters (OD) and four inside diameters
(ID) can be defined.

This section provides an example for defining the blank illustrated below:

29 20 ] 25

D77

@149
@134
B 15§

75
190

Procedure:

1) From the BLANK SIZE (BASIC SIZE) page, enter the dimensions defining
the blank envelope.

OUT DIA O0D=15(¢.@dqg X _
OUT LENG O0L=125.0¢¢

IN DIA  ID= 3¢.000 (xa, ﬁﬂ ]
IN LENG IL= 25.0¢¢ I\

DZ SHIFT 2zS= @.000
PZ SHIFT 2z0= @.0¢d (X1, 71)

(X4, Z4) (X2, 22)

oD

(X1, Z1)

» Z22)
((XZ 2 g—
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After the completion of data entry as indicated above, press the func-
tion key [F3] (MULTI 0.D.). The display should change to the BLANK

SIZE (MULTI 0.D.) page.

4 )
PRUG OPERATION IGF EDITING  E.IGF
A% BLANK SIZEskk 2-E-0- 1mm
(MULTI 0.D.)
KI

1-STEP Xi= 122.808

Zi=
2-5TEP X2=

Z2=
3-STEP  X3=

Z23=
4-STEP  Xd4=

Z4= 4
s-sTeP -

ZS-
6-STEP  X6=
120
1139
‘2
!

[ T Tl T |
I.D. | ERASE QUIT
. J

CECOCEDEEFDNEFEFFsEDESD)

Enter the data as indicated above.

For changing the data entered, locate the cursor on the data and key in

the new data.
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3) Press the function key [F3] (MULTI I.D.).

Enter the data as indicated below.

s R
PROG OPERATION IGF EDITING B.IGF
*¥BLANK SIZENok 2-E-E-  1imm
(MULTI I.D.)

1-STEP  Xi= 40.008
Z1= 50. 608
2-STEP X2= 30.008
Z22= 25. 600

sser  xo-

Z23=
4=-STEP  X4=
Z‘

'58

138

'25

¥

I | ’ ERASE ’ I ’ QUIT l
. J

FOEFEENEEEDNESD

Note that if the blank ID is zero, data entry is not allowed.

For changing the data entered, locate the cursor on the data and key in
the new data.

4) Press the function key [F7] (QUIT).

This completes the entry of multi-diameter blank size.
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SECTION 3 PROCESS EDITING

Data entered can be edited in units of processes. This editing operation
includes insertion, copy and deletion.
INSERTION

This shifts the processes following the specified process downward by one,
leaving the specified process blank.

Example:
[INSERT] [2] [WRITE]

This shifts the processes from PROCESS NO 2 backward and PROCESS NO 2
area is left blank.

/rPROCESS ﬁ\ /FPROCESS
NO 1=A ROUGH O.FACE ! NO 1=A ROUGH 0.FACE !
NO 2=A ROUGH OD — NO 2=
NO 3=A FIN. O.FACE | = NO 3=A ROUGH OD -
NO 4=A FIN. OD — NO 4=A FIN. O.FACE !
: : NO 5=A FIN. OD —
_ J N _

COPY
This function copies the process data of the specified process to the blank
process. If more than one blank process are present, copy is made to the
first blank process. Copying the process to the specified process is also
possible.
Example 1:

[coPY] [3] [WRITE]

This copies the process data of PROCESS NO 3 to the first blank

process.

( procESS _w (" procEss )
NO 1=A ROUGH 0.FACE ! NO 1=A ROUGH 0.FACE !
NO 2= NO 2=A FIN. O.FACE |
NO 3=A FIN. O.FACE ! NO 3=A FIN. O.FACE |
NO 4=A FIN. OD - NO 4=A FIN. OD -
NO 5=A GROOVE OD | NO 5=A GROOVE OD |
NO 6=A THREAD OD  « NO 6=A THREAD OD  «

- ' _J N ‘ _J
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Example 2:
[cory] [2] [,] [5] [WRITE]

This copies the process data of PROCESS NO 2 to the specified blank
process PROCESS NO 5.

( —w (" “}
PROCESS PROCESS
NO 1=A ROUGH 0.FACE | NO 1=A ROUGH O.FACE !
NO 2=A ROUGH OD <« NO 2=A ROUGH OD
NO 3= —> | Mo 3=
NO 4=A FIN. OD # NO 4=A FIN. OD e
NO 5= NO 5=A ROUGH OD  «
L _J N P

3-3. DELETION

The process specified is deleted and the processes that follow are shifted
upward to fill the deleted process.

Example:

[DELETE] [1] [WRITE]

PROCESS PROCESS

NO 1=A ROUGH 0.FACE ! NO 1=A ROUGH 0D —
NO 2=A ROUGH OD s — NO 2=A FIN. O.FACE |
NO 3=A FIN. O.FACE | : g
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SECTION 4 PROCESS KINDS

4-1. ROUGH, COPY AND FINISH

(1) Tool Movements from Reference Point (REF. PT) to Start Point
(START PT)

a)

For REF. PT and START PT, enter different values for both X and Z
to assure safety of operationms.

Example 1: Both X and Z different Example 2: For REF. PT and START
for REF. PT and START PT PT, Same Z Data Entered
(0D ROUGH) (0D ROUGH)
REF, PT/'I '; REF. PT—
I 4
| Go1
Cutti Di . ’(-’gﬁ Nose R
utting Direction : Cutting compensation OFF
Gi1 Direction

\\

START PT START PT

b)

c)

d)

When both X and Z data of parameters REF. PT and START PT are dif-
ferent, positioning is first carried out in the direction right
angles to the specified cutting direction at a rapid traverse
speed and, then, positioning at the START PT is carried out at a
cutting feedrate. 1In this second positioning movement, the tool
nose R compensation function is activated. See Example 1.

If either of X or Z data of REF. PT and START PT is identical,
positioning from the REF. PT to the START PT is carried out
directly at a cutting feedrate. The tool nose R compensation
function is activated in this positioning cycle. See Example 2.

Note that in the MID cutting pattern, the positioning from the
REF. PT to the START PT is always carried out directly. Feedrates
used in this positioning depend on the process kind being
selected. That is, in the ROUGH and FINISH processes, the posi-
tioning is carried out at a cutting feedrate and in the COPY proc-
ess, the positioning is carried out in a rapid traverse.

OKUMA MACHINERY WORKS LTD.



CB@P2 2476-E P-9

(2) Tool Movements at End Point of Shape Definition

a) At the end of shape definition, the cutting tool is always fed in
the same direction as the cutting direction by the amount equiva-
lent to the tool nose R compensation amount.

This tool nose R compensation cancel movement can eliminate por-
tion uncut as shown in Example 2 below.

Example 1: Cancel movement amount Example 2: Cancel movement amount
% ¢ =40
g
o /]
pt /
/’///,’F-HM\\\\ Direction of cutting £
— _— /]
ﬁg\ J/—Ccmanded end point j//
//7//,/:/1//£7:7;T7j?;7_ 4
/ \ ST PP RPT
Tool nose R Cancel movement amount Hopklen Tkl wheut

Commanded end point

b) The tool nose R compensation cancel movement amount is set by the
IGF dimension parameter.

c) By this cancel movement, the cutting‘tool is fed beyond the com-
manded end point by the amount calculated in the following for-

mula.

Nose R + Nose R compensation cancel amount
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d) The tool nose R cancel movement causes overcutting if cutting is
ended at a mid point on a workpiece. To eliminate this over-

cutting, set "@'" for the tool nose R cancel movement amount. See
the examples below.

Example 1: Cancel movement amount — = Cancel movement amount = (J

<0
7777 777
/! Direction of cutting ’/,-‘ Cutting direction
B —

Commanded end

S point
/ —— Commanded end point
/]

Nose R compensation

1 L A /
cancel movemen T T A AR A Al LA AA

—

NN \.)/\

Example 2: Cancel movement amount ———= Cancel movement amount = (J

=0
(Define a shape in the X-axis direction
which requires movement larger than tool
7777/" nose R, with cancel amount "@")
/| 777 A
/] . . < #
A Direction of cutting
/| Direction of cutting
7 /
—
/\
LT ¥ A— s
/ Commanded end point Command the movement R
Nose R compensation greater than the tool
Hose R Movement smaller than tool
cancel amount

nose R causes overcutting
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4-2., THREAD CUTTING
(1) Longitudinal Thread Cutting

Parameters used for defining thread cutting process are indicated
below:

REF. PT X= Reference point X (in diameter)
Z= Reference point Z
START PT XA= Start point X
(root diameter or nominal diameter)
END PT XB= End point X
(root diameter or nominal diameter)
ZB= End point Z
HEIGHT H= Thread height (in diameter)
TAPER I= Slope of taper thread*
Z ANGLE L= Angle of taper thread#*%*

* Effective when XB is not specified
*% Effective when XB and I are not specified

The longitudinal thread cutting definition required at least the
parameters XA, ZB, H and any of XB, I or A.

REF. PT

11

i |

N I
o |

N

For parameters START PT XA and END PT XB, either the root diameter or
the thread nominal size can be used. The IGF integer parameter sets
which of these data type should be used. Standard setting is root
diameter.

The parameters REF. PT Z and END PT ZB should be designated taking
leading and ending incomplete thread portion into consideration.
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Thread Height and Thread Diameter:

M4¢ P1 -5 .h T/T\
,///__ H .
] Nominal

\ 2 /[ diameter

iﬁ¢{‘ PP{I

Root diameter

= - Z-axis

ID Thread Cutting:

\, N
}_{ \ m Nominal
2 o I I IJ/ diameter
V \/

Root diameter

i = Z-axis

The thread height (H) is preset at the values calculated in the
following formulae.

0D threading H=F/(J x N) x[65%
These values are set at
ID threading H=F/(J x N) x|5@% =~— IGF percent parameter and
changeable as required.
Face threading H = F/(J x N) x|87%

where,

F = lead
J = number of threads
N number of thread leads

1]

For thread cutting, thread cutting mode and thread cutting pattern can
be designated by the IGF integer parameters. For details, refer to
the Instruction Manual for Optional Specifications.

(2) Thread Cutting on Face

The parameters used for defining the thread cutting process are iden-
tical to those used for defining longitudinal thread cutting process.
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(3) Multiple Lead Thread Cutting

The number of thread leads can be specified by cutting condition A.
For the parameter designating the multiple lead thread cutting,
default which is set by the IGF parameter is preset.

Cutting conditions: Example:
*%PROCESS**
(CUT CONDITION) F
LEAD F = 7 Vi Single lead
TPI J =1
LEAD NO. NT= 1
F
Y/ I}/ :/ Dual-lead
\7AAVARVER 74 Triple-lead

X
S
B(XB-ZB)

FACJIXN)

II Pe[XPg¢| ZPg)
I—=Aln
P 1] Aln

P2

Pn

6 z

Aln=———— %F} ( JXN) % &

ZB—ZPg
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(4) Tapping
The data to be input for tapping operation are as indicated below:
REF. PT Z= Reference point
START PT ZA= Tapping starting point
END PT ZB= Tapping end point

DEPTH DT= Distance from the starting point (depth)

This step ends after the input of ZA data and either of ZB or DT data.

X

I
|
|
|
|
I
|
]
I
[
[
|
|
|
I
|
|
|
|
|
|
|
I
I
|
I

DT

T

REF. PT

e

B e T pp——
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4-3. GROOVING
(1) Longitudinal Grooving
Parameters used for defining grooving process are indicated below:

REF. PT X= Reference point X (in diameter)

(]
]

Reference point Z
START PT XA= Start point X (in diameter)
END PT XB= End point X (in diameter)

DEPTH DT= Groove depth (in radius)¥*
GROOVES NG= Number of grooves
SHIFT K= Shift amount

POINT A  AK= Chamfer type at point A%¥*
CHF SIZE AS= Chamfer size
POINT D DK= Chamfer type at point D¥¥
CHF SIZE DS= Chamfer size

* Effective when XB is not specified
*% (¢: C-CHF 1: R-CHF)

The longitudinal grooving definition requires at least the parameters
XA and either XB or DT.

X |

D
¥ XA

XB
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Parameter Data Entry

Groove position is determined based on REF. PT Z (for longitudinal
grooving) or REF. PT X (for face grooving). Tool offset values
are active when positioning at the groove cutting point is carried
out.

Cutting starts from point S.

Depth DT should always be commanded in a positive value disre-
garding of the direction of cuts.

When pecking is not specified, step-infeed and step-retraction
amounts are assigned two times the distance between point S and
point B on an NC program compiled from the IGF data. Thus, actual
cutting operation does not include the pecking cycle.

The combination of parameters NG and K is used for specifying
multiple grooving of the identical shape groove. Default of the
parameter NG is as set by the IGF integer parameter. Multiple
grooving is called for when parameter K=() and setting of parameter
NG is greater than one (NG > 1).

Parameters AK and DK specify the type of chamfering. The selec-
tion is made from menu - (J: C-CHF; 1: R-CHF.

Parameters AS and DS specify the size of chamfering.
Tool Offset in Positioning at Reference Point

Set the tool nose radius of the grooving tool at parameter NOSE
RADIUS R= on the TOOL DATA setting page.

Nose'radius set in this step is not reflected
to the data file registered in the NC.

Offset values used for positioning at the reference point for
groove cut should be determined in reference to the figures below
depending on 0D, ID and face grooving operations. Positioning of
the grooving tool is carried out with the indicated edge taken as
the reference and groove position is determined by this posi-
tioning.
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X X/
0D |_— Offset Offset
S S
//// [/ £ 77 7A T
A D D’ A
Bo>7,C CZ777,B
Correct Z Wrong Z
X X \
1D
s .
B; /;’C C,{///jB
A D D A
V4 LLLY Z y
S
S Offset
A
Offset
Correct z Wrong 7z
X x A
FACE /]
CDA BA‘;S Offset
s 2 L Sl d L
< A
7 /]
g ///
BAJ" Noffset ¢Db/
g
Correct Z Wrong 7

That is, when point A at the positioning side is taken as (XA, ZA)
and point D at the opposite side of the positioning point is taken
as (XD, ZD), then the following inequalities should be met:

( )

If these inequalities are not met, the shape machined cannot be

accurate.

For OD/ID grooving ZA < ZD

For Face grooving
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c) Positioning for each Grooving Cycle in Multiple-Groove Machining
Cycle

When multiple grooves
are machined, it is
1 carried out from the
: groove at the chuck
H side. Therefore,
definition of groove
shapes must be made in
the same order.

-————————— e |

After the completion of grooving of multiple grooves, the tool is
returned to the cycle reference point X. In the case of face
grooving, it is returned to the cycle reference point Z.

(2) Face Grooving
Parameters used for defining grooving process are indicated below:

REF. PT X= Reference point X (in diameter)
Z= Reference point Z

START PT XA= Start point X (in diameter)

END PT XB= End point X (in diameter)

DEPTH DT= Groove depth (in radius)¥*
GROOVES NG= Number of grooves
SHIFT K= Shift amount

POINT A  AK= Chamfer type at point A**
CHF SIZE AS= Chamfer size
POINT D DK= Chamfer type at point D¥*%
CHF SIZE DS= Chamfer size

* Effective when XB is not specified
#% (@: C-CHF 1: R-CHF)

The face grooving definition requires at least the parameters XA and
either XB or DT.
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START PT XA=
END PT XB=

' ZD=
DEPTH DT=
POINT A  AK=
CHF SIZE AS=
POINT A BK=
CHF SIZE BS=
POINT A CK=
CHF SIZE CsS=
POINT D DK=
CHF SIZE DS=

Wide-Groove Machining

= Start point

End point

Groove depth

= Chamfer

Chamfer
Chamfer
Chamfer
Chamfer
Chamfer
Chamfer
Chamfer

type
size
type
size
type
size
type
size

at point A%
at point B*
at point C¥*

at point D¥*
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Parameters used for defining wide-groove process are indicated below:

% (@: C-CHF 1: R—-CHF)

Chamfer type is determined by AK, BK, CK and DK, and chamfer size by
AS, BS, CS, and DS.

-8

x|

a)

Direction of Cut

Cutting of a wide groove is carried out in the directions indi-
cated below.

*% PROCESS #¥*

(COND ITION ) 1 0D { 2 iD} 3 FACE=—

NO 3=GROOVE 0D g
r1° '} = r{--——"""-- 1 o et 3

DIRECT ! NO=4 : ] ’ ! ! | i —
1 1 -
: '_J_L] ! |
i i | I i
I 1 -5 | | i
— 1 1 1 1
4 WIDE OD¢ 5 WIDE ID} 6 WIDE FACE=

*5

1 ‘]’H']"’; ¥ —— LI 1 1
| . - i i ok
s L
1 H 5 1 I !
1 H M 1

cutting direction: 1=0D §, 2=ID {, 3=FACE-—, 4=WIDE oD {
5=WIDE ID {, 6=WIDE FACE——
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b) Cutting Conditions

For "W", it is set in cutting condition A.

I ! \
X ! | I |
| | 1 |
I | I !
] | T | 1
I 1 ! 1
I ] I 1
- [ T |

ﬂ
777 ] T
S

ST T 777

X N

Cutting starts from point S, which should be set at the chuck
side.

The shift width W has default of "tool width x P".
The tool width is set at tool data.

The parameter P which is used for determining the shift width can

be changed by the IGF percent parameter. (Initial setting is
90%. )

Tool offset 0l and 02:

o L, »

s - e
A D /
T2 T 7] P T o e
Y
/|B &
L A
Longitudinal 02
/B A .,
//j s o7
Face

0l: 1lst offset
02: 2nd offset

For "Ol" and "02", setting is possible at the tool designation
process.

Positioning at the start point is carried out using the offset
value at "Ol". Concerning the tool nose radius, the tool nose
radius set in the NC tool data file is used.
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c) Finishing Conditions
Cutting condition B allows finish cutting. Note that the tool
used for finishing should be the same one as used for roughing
cycle. The cutting conditions, cutting speed and feedrate can be

changed.

If the finishing allowance is "@#'", the defined shape is machined
in the rough cutting mode.

(4) V-groove cutting
Parameters used for defining V-grooving process are indicated below:
START PT XA= Entrance point

ZA= Entrance point (This input is not necessary when KB
or AB is specified.)

XB= Bottom point (This input is not necessary when DT is
specified.)

KB= Bottom point (This input is not necessary when ZA or
AB is specified.)

AB= Bottom point (This input is not necessary when ZA or
KB is specified.)

ZC= Bottom point

KC= Bottom point (This input is not necessary when ZD or
AC is specified.)

AC= Bottom point (This input is not necessary when ZD or
KC is specified.)

DT= Bottom point (This input is not necessary when XB is
specified.)

AK to DK= Chamfer type at points A through D
(¢: C-CHF 1: R-CHF)

AS to DS= Chamfer size

OKUMA MACHINERY WORKS LTD.



CB@@2 2476-E P-22-Al1

DT

X4
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V-groove cutting is carried out in the following manner:
1) Rough cutting of the bottom
2) Rough cutting on the right hand side surface
3) Rough cutting on the left hand side surface
4) Finish cutting on the left hand side surface
5) Finish cutting on the right hand side surface

6) Finish cutting on the bottom surface

Finish allowance
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Precautions for Groove Insertion Cycle:

The IGF groove machining function has been designed with normal
groove shapes in mind. This means that there will be occasions
when factors such as chamfer size, nose R dimensions, groove width
and the like make it impossible to cut a groove to a desired
shape.

For this reason, the machine test and machine lock functions
should always be used to provide an expanded display screen to

check groove machining programs before they are executed.

a) Chamfer size and corner R too large

T 4

b) Nose R too large

c) Interference in groove cut due to deburring operation

After the chamfering operation in a groove cut deburring is
conducted, and interference will occur during this operationm.

§ﬁ
N
S‘kk -

¢: Movement by nose R amount from position where chamfering
was competed.
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4-4, DRILLING
Parameters used for defining drilling process are indicated below:
REF. PT  Z= Reference point Z
START PT ZA= Drilling cycle start point
END PT  ZB= Drilling cycle end point
DEPTH DT= Drilling depth¥*

* Effective when ZB is not specified

The drilling definition requires at least the parameters ZA and either

ZB or DT.
XA
,/,/Blank face
- DT
|
[
: REF. PT
|
I
Z

B A S

Drilling starts from point S. Drilling is usually carried out after cen-
tering operation. If the centering is not required, set "(" at parameter
DEPTH D in the cutting condition table.

The parameter DEPTH DT always requires a positive value.

When pecking is not specified, step-infeed and step-retraction amounts are
assigned two times the distance between point S and point B on an NC
program compiled from the IGF data. Thus, actual cutting operation does
not include the pecking cycle.

In the THRU drilling mode, drilling up to the point just before the work-
plece 1s penetrated is carried out at the specified feedrate and the drill
is retracted once. Then, the drill is again infed to the point near the
first drilled depth at a rapid traverse rate. The drill is fed at the
drilling-through feedrate specified by the IGF percent parameter. The IGF
percent parameter for drilling through the workpiece is initially set at

50%.
Dwell motion is not effective for centering operation.
After the completion of the drilling process, the ID clearance amount is

automatically changed. For the ID clearance, refer to Section 1¢-3, "Tool
Change Control".
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Drilling Effective Depth Designation

In order to specify effective depth for drilling, specify [1] for DP
DESIG M= on the **PROCESS** (shape definition) page.

PROG OPERATION IcF EDITING ABC.IGF

##PROCESSHoKk 4-E-E- 1mm
(SHAPE DEFIMNE)
NO 3=A DRILL BLIND+

bP DESIG M -

START PT ZA=
END PT  ZB=
DEPTH DT=

DT

-

1

'cursor mowved

drilling depth designate method: B=too!l point,l=effective depth
I

o

(FVIEDIE3EDNESES)EDES)

SHAPE
QuUIT

Effective length designation
Tool tip designation
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BALANCE CUT
With the 2-saddle specification, it is possible to cut machining time using
the balance cut function. The processes to be machined in the balance cut

mode are easily made through the IGF. The types of possible processes are
shown below:

Rough cutting
Finish cutting
Copying
Groove cutting
Cutting depth D and feedrate F of balance cut process can be changed by use
of percent parameters (40, 41).
When making a balance cut process:
Example:

1) Designate a process.

Here, the balance cut process is made in process 1.

PROG OPERATION IcF EDITING TEST.IGF

#KPROCESSHek 4-8- - 1mm

PROCESS
NO 1=
NO 2=
NO 3=
NO 4=
NO 5=
NO &=
NO 7=
NO B=
NO 9=
NO1@=
NO11= N . :
NO12= bl 50 160 z
CHUCKING OI:(0.D.CHUCKING=8, I.D.CHUCKING=1)

! OF

Key in the process number and press the HRITE key.

{ C 1

SIDE~
IMSERT | COPY |DELETE | FRONT

ORDER? |ORDERJ |CREnTE

(FUIE2JEIIEDESIESsSIEDES)
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2) Designate [2] when making a balance cut process.

The types of possible processes to be designated for balance cutting
are shown below:

Rough cutting
Finish cutting
Copying

Groove cutting

s _ N
PROG OPERATIOMN IcF EDITING  TEST.IGF
*HPROCESSH =1~ = 1mm
(KINDS)
NO 1= T
x
TURRET  FB= 2
KIND 1 [ ——
i
u —_ + i b
R 5o 100 z
12
process kind: 1=ROUGH,2=COPY,3=FINISH, 4=THREAD, S=GROOVE,
6=DRILL, 7=RECESS, B=NC PROGRAM, 9=M MACHINING
1
IORDERL | |G-I'1F|DE l GUIDE l l I
\_ J

CEDE2DDEIFDEEFE)EFENDEFES)

Designate cutting directions first and then designate tool data for A
and B turrets. Note that cutting conditions are common to both A and

B.
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3) Confirm the balance cut process.

a and b show that it is a balance cut process.

PEOG OFERATION IGF EDITING  AEC. IGF

HEPROCESSH:# 4-0- - 1rnm

PROCESS 160
MO 1=a ROUSH OD+
MO 2=b ROUGH 0D+
MO
[ (8]
MO
NO

58

S bW
L T

NO11= L , \
NO12= L 50 108 150 Z

Key in the process number and press the WRITE key.
]

SIDE~
L ORDERT |0RDER’J- CREATE | INSERT | coPY |DELETE FRONT | J

COE2E3EFEFOEsIEFEsFDESE)

Precautions:

(1) When the control is unable to store the process of the other side
because no space is found in the process chart when a balance cut
process is designated during process designation, it displayed the
following message at the console line and the process is made as a
single (A-turret side) process.

Memory area for B-turret process is getting full.

(2) 1In case the single process already made needs to be changed as a
balance cut process during process designation:
When the process on the A-turret side is to be changed,
Turret AB= ¢§ — 2

The process is changed as the balance cut process of the A-
turret side. However, tool data for the B—turret side needs
to be input.

When the process on the B-turret side is to be changed,

Turret AB=1 — 2

The process is changed as the balance cut process of the
B-turret side. However, tool data for the A-turret side needs
to be input.
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(5)

(6)

(7)
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When the turret designation is changed to "@#'" or "1" during process
designation for the balance cut process already made, the process is
changed as the single process for A- or B-turret side.

Turret AB= 2 @ — Single process for the A-turret side
1 Single process for the B-turret side

When cutting conditions or shape data are changed, the process of
the other turret side is also modified.

When balance cut process is deleted, the process of the other side
turret remains as a single process of either A- or B-turret.

When the balance cut process is to be separated as a result of proc-
ess test:

Balance cut

A B i A
rocess is
Q@] ¢ @

separated. C)

B

Processes 1 and 2 become independent processes for A and B turrets
automatically. If processes 1 and 2 are put together, they become a
balance cut process again.

When conditions are modified:

Conditions on the other turret side are also modified as in the
process making.
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4-6. RECESSING

Parameters used for defining recessing process are indicated below:

(1)

(2)

REF. PT X= Reference point X (in diameter)
Z= Reference point Z

START PT XA= Recessing starting point X (in diameter)
ZA= Recessing starting point Z

END PT  XB= Recessing end point X (in diameter)
ZB= Recessing end point Z

DEPTH DT= Recessing depth¥*

* Effective when XB, ZB are not specified.

The recessing definition requires at least the parameters XA, ZA, and
either XB and ZB or DT.

x Recessing starting point

Cycle reference point

Recessing end point

When parameter DT is specified, recessing is made in 45° angle direc-
tion from point A up to the depth of ¥ 2 x DT.

Parameters XB and ZB allow definition of recessing in a required
direction. Recessing starts from point S.
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NC PROGRAM INPUT

The designation of PROCESS NO 8 (NC PROGRAM) allows the insertion of blocks
containing any desired G codes, M codes, CALL statements, etc. between the
processes.

(1)

(2)

(3)

(4)

& o . )
PECG COPEERATION I6F EDITING  E.ISF
HRPROCESS ok 4-E~ —  1mn
(FROGRAM DRTR)
MO 1=2 NC FROGESH XT
N ; 5
b 58 168 Z
zntsr ND orooresm dats
sntsr MO grogram dais
ELGCK ELCICK
IMSERT| ERSSE aUIT J

(FUJE2)EICEYDEBSIEFEBIFEANDEFES)

The program to be input will initially be displayed on the console
line area at the bottom of the display screen. On the completion of
one input block, press the WRITE key to transfer to the display of the
input just made to the console area at the upper part of the screen.
This concludes input.

To input more than one block (as on the display screen shown above),
use the cursor key on the console panel to move the cursor down and
input the next data block.

If the entire block will not fit on the screen at one time, use the
PAGE key on the operational panel to advance to the next display
screen, then continue the input process. (The screen will not advance
automatically.)

The maximum number of characters permitted for one program during NC
program input is 1¢24.

Both the space (blank) bar and the carriage return (WRITE key)
are counted as characters. This should be kept in mind when
determining the length of programs.

Note:
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(5) Before conducting PROCESS NO 8 (NC PROGRAM), be certain that the

coolant is off and that the turret has been retracted to the rotation
position.

(6) Pressing function key [F3] (BLOCK INSERT) will open one empty line at
the cursor position.

(7) Pressing function key [F4] (BLOCK ERASE) will remove the line at which
the cursor is currently located.
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EDITING DEFINED SHAPES

In the SHAPE DEFINE process, editing of the shape elements and copy of
shapes in units of processes are possible. Function keys [F4] (AMEND) and

[F5] (ROUGH COPY) are used for this editing operation.

EDITING  B.IGF

PROG OPERATION IGF

4-E-B-

#¥PROCESSH:k Lenem
(SHAPE DEFINE)

MNO 1=A ROUGH O.FACE!

ad
! OF
! OF
select shape define method using function key
1
NEW ROUGH PROCESS]
ORDERT CREATE | AMEND | COPY QuUIT
\ J

(EDE2DEIEDEIESEDESD

AMEND

Editing of the shape elements while observing the displayed shape is
possible.

After the editing, shapes before and after the editing operation can be
compared through the graphic display. With the color graphic specifica-
tion, the shape after the editing is displayed in magenta color.

ROUGH COPY

Shapes defined in the previous processes are copied in the "finish"
process. If the ROUGH COPY function is specified from a process other than
finish, an error occurs (rough copy command).
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SECTION 6 DEFINING ARBITRARY SHAPE
6-1. START POINT ENTRY
The CRT first displays the prompts for the entry of the start point coor-

dinates. Note that these prompts are displayed only for the first shape
element.

START PT SX= Start point X (in diameter)
SZ= Start point Z

Enter the coordinates of the start point.

6-2. SHAPE ELEMENT AND SHAPE ELEMENT DATA ENTRY

(1) Prompts Displayed for Shape Element Entry

a) Lines ( - - 1 ! R " 2 N )
SUR. RGH  SR= Number of "V/'" marks representing the surface
roughness
END PT X = End point X (in diameter)
Z = End point Z

PRE TAN TL= Tangent to previous shape
" NEXT TAN TN= Tangent to next shape
7 ANGLE A = Angle in reference to Z-axis (deg.)

b) Circles ( O O )

SUR. RGH SR= Number of "s7" marks representing the surface
roughness
END PT X = End point X (in diameter)
Z = End point Z
PRE TAN TL= Tangent to previous shape
NEXT TAN TN= Tangent to next shape
RADIUS R = Radius
CENTER CX= Arc center X (in diameter)
CZ= Arc center Z

¢) Chamfering ( | C |)

SUR. RGH SR= Number of "WV'" marks representing the surface
roughness
CHF SIZE C = Chamfer size

d) Chamfering ( | R |) -

SUR. RGH  SR= Number of "V'" marks representing the surface
roughness
CHF SIZE R = Chamfer radius

A total of 48 shape elements can be defined.
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(2) Entry of Data in Response to Prompts and Determination of Shape

Elements

a) All prompts indicated above are not always displayed for lines and
circles (arcs). 1In addition, entry of data is necessary only for
the prompts which will define the shape element in question.

b) The IGF system refers the data from the top line for defining the
shape element. At the point the shape can be defined from the
data having been referenced, the IGF system stops further pro-
cessing for the shape element being defined. This means that the
data excessively entered is ignored by this system.

Note: Although the prompt '"SUR RGH SR=" is displayed for all
shape elements, it is not necessary for the definition of a
shape elements.

In addition, even if a shape element is defined, the
defined shape element is not always displayed on the CRT.

c) Combination of data sets necessary for defining shape elements:
The charts below indicate the combination of the data sets
required for defining shape elements.

Lines Parallel to Axis: ( | « - 1 D)
Combination of Input Data Supplement
No entry
End point of previous
/////;F shape must be defined.
END PT X
(z)
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Combination of Input Data Supplement
(3) PRE TAN TL
Tangent to previous
shape
(4) NEXT TAN TN
Tangent to next shape
- -~ =
e \\
¥
\
/ \
| |
\ /
\ 7
S 7
e SR
(5) PRE TAN TL

NEXT TAN TN

Tangent to next shape

_ Tangent to
previous shape
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Lines not Parallel to Axis (Taper): ( |\ < P N )

Combination of Input Data

Supplement

(1) END PT X

END PT Z

Z End point of previous
shape must be defined.

(2) END PT X
END PT 7

PRE TAN TL

Tangent to
_— Pprevious shape

(3) NEXT TAN TN

Tangent to next shape

End of previous shape
must be defined.

(4) PRE TAN TL

NEXT TAN TN

Tangent to next shape

Tangent to
//’previous shape
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Combination of Input Data Supplement
(5) PRE TAN TL N FasEnt: 26

7 ANGLE i S~ previous shape
(6) NEXT TAN TN

___— Tangent to next shape

Z ANGLE A
(7) END PT X

END PT  Z Z

Z ANGLE A

A
X

(8) Z ANGLE A

A

1

<5End point of previous
shape must be defined.
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Arcs: (T) (") )

Combination of Input Data Supplement

(1) END PT X

END PT Z ///,-Tangent to previous shape
PRE TAN TL

RADIUS R

(2) END PT X

Z
END PT z
CENTER 63,4 X
CENTER oA
CZ

(3) END PT ¥

End point of previous
shape must be defined.

END PT Z

RADIUS R

A

(4) NEXT TAN TN

Tangent to next shape

RADIUS R
(// ///,End point of previous
R

shape must be defined.

-~ < i
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Combination of Input Data

Supplement

(5) PRE TAN TL

NEXT TAN TN

Tangent to next shape

Tangent to
////#ﬂ_previous shape

RADIUS R
/]
/
¥
(6) RADIUS R
CENTER CX
CENTER CzZ
CcCX
cZz
(7) CENTER CX
CENTER Cz
End point of previous
shape must be defined.
CX
CZ
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SELECTION OF START POINT (—=1, <=2, {=3, |=4)

These prompts request the operator to select the cross point to be defined
when shape elements are defined in the combination of line and arc, arc and
line, and arc and arc. In these cases, two cross points will be present
unless they are not tangent each other.

RIGHT A, o

== 1]
t=3 UP Uup
| =4 DOWN

LEFT or

DOWN

LEFT or
DOWN

DOWN
C-CHF DEFINITION

VN Y

Sections indicated by the symbol " { " are not displayed unless the end
point is not given.

If two cross points are present between the shape elements preceding and
following the C-CHF command, the prompt for selecting the start point is
given. The chamfering is defined at the selected cross point.

OKUMA MACHINERY WORKS LTD.



6-5.

6-6.

R-CHF DEFINITION

A
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Sections indicated by the symbol " { " are not displayed unless the end

point is not given.

Use of (F> (j} and [R-CHF] for defining arcs:

There are two types of shape elements for defining arcs as indicated

above. These two types of shape
the process of shape definition.

a) [R-CHF] is used for defining
condition that it is tangent

i) preceding and following
ii) preceding and following
iii) preceding and following

elements should be used depending on

an arc having known radius under the
to

lines
arc and line
arcs

b) Note that if the preceding and following shape elements have two
cross points, the arc is defined at the cross point selected in

response to the prompt given.

c) Use (f) or (:} when the coordinates of the center of the arc and

those of the start and end point of the arc.

SHAPE DEFINITION CAN'T BE DONE MESSAGE

Message ''shape definition can't be done" might be displayed during the
shape definition process. This indicates that the entered data is insuf-
ficient for defining the shape element or inconsistent shape definition

data has been entered. In this case,
element from which the data should be

TO DELETE SHAPE ELEMENT DATA AFTER IT

the cursor is returned to a shape
entered again.

HAS BEEN INPUT

The key operation below deletes the data.

! N [WRITE]

OKUMA MACHINERY
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6-8. PROCESSING OF START AND END POINTS FOR C-CHF

When the C-CHF is defined as the first or the final shape, processing of
this shape element depends on the direction of cut selected.

1. oD~ 2. ID— 3. 0.FACE!
'
E : 5
- S
s E
. PR —— |
4 E
\ !
1
’ !
¥ ]
6. I.FACET 7. M.0De 8. M.ID«
]
H E 5
] e a — gl
! V o
TTTTE s
S
9. M.FACE | 14. M.0D— 11. M.ID —
]
) S S E
- s
& S

12, M.FACE?
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TOOL EDGE SHAPE CHECK

(1) Tool Edge Shape Check

Al

A3

I A3

TOOL ANGLE Al (g £ Al £ 360°) <— : Direction of cuts
EDGE ANGLE A2 (-360° < A2 £ 360°)
MARGIN ANGLE A3 (@ < A3 <360°)

When defining arbitrary shapes, tool edge check is carried out based
on the (TOOL ANGLE Al + MARGIN ANGLE A3 x 2) and the EDGE ANGLE A2.

Tool angle Al and edge angle A2 are set in the graphic-edit process or

tool data setting operation. The margin angles are set by the IGF
integer parameter.

(2) Tool Shape Check

When shape element is commanded in the shape definition, interference
with the tool edge is checked. If the shape cannot be defined due to

interferences, the error message is displayed and the cursor is

located at the shape element, which has caused an error. Whether the

tool shape check is carried out or not is set by the IGF integer
parameter.
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Tool shape check patterns are as indicated below. The range accep-—
table for shape definition is indicated by hatching lines.

Al: TOOL ANGLE
A2: EDGE ANGLE
1 2 X
X
\x\%
A2 o
SE
-’Jw_ Z
3 4 Xr
X y
e
(222 A2 z
A1 g
/J/ Z
5 6 X )
X
A2
A2
27
\/@\ z -
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ADJOINT SHAPE INPUT FUNCTION

The adjoint
tion allows
complicated
coordinates

CB@P2 2476-E P-47-R3

shape input function is newly added to the system. This func-
the input of an adjoint shape when the shape to be defined is
and calculation of the end point coordinates or cross-point

is very difficult to make the impossible calculation possible,
thus allowing the definition of required complicated shape.

(1) Types of Adjoint Shapes

Adjoint shape

L

Adjoint point

Adjoint line

Adjoint arc

(2) Adjoint Shape Input Screens

— (CCW)

——— (cw)

Input of an adjoint shape is possible from the shape definition screen
(SHAPE DEFINE page) using a corresponding function key.

4 )
FEOG CFPEEATION IS EDITIMNG  ¥.1cF
HckPROCESSH#ax d=T—F=-Z Lrara
(SHAPE DEFIME) SHAPE=J§
MO 1=A ROUGH 0D+ x‘ 1oy
SUR REH ESR= =z
e P72 -
g8
N o 180 Zice
L
4@
1193
=)
AL AL, Sl=, A,
£MEND | POINT #PCo gRCe QUIT
. J

COCE2E3CE4EsJEsIEZES)
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Adjoint Point

See Example 1. 1In this shape definition, the end point of a taper
cannot be calculated since the coordinates of the arc center are not
known and therefore shape definition is impossible. However, if the
coordinates of a point lying on an extension the taper is input,
calculation of the coordinates of the arc center becomes possible.
This point is called the "adjoint point".

Example 1:

Adjoint point (12¢, 83)

(80, 99)

(70, 30)

Adjoint Line

See Example 2. 1In this case, as in Example 1 in (3), definition of
the shape is impossible since the center coordinates of the arc are
not known. However, if the tangent is known, then the calculation of
the center coordinates of the arc is possible. This line (tangent to
the arc) is called the "adjoint line".

Example 2:

(119, 99)

(69, 40)

(60, 80)

40, 39)
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* Adjoint lines are input in the following two methods:

a) Input of the coordinates of the two points on the line
(119, 99)

(60, 40)

b) Input of the coordinates of a point on the line and an angle to Z-
axis

\2@“

(60, 40)

(5) Adjoint Arc

See Example 3. Usually, definition of a shape is impossible if the
coordinates of point (1) in the figure are not known. However, when
an arc contacting to the taper in question is known, it is possible to
calculate the coordinates of point (1). This arc is called the
"adjoint arc'.

Example 3:

(129, 49) (12(3, 60)
(119, 60)

(83, 45)
(65, 100)

(1)
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Adjoint arcs are input in the following three methods:

a) Arc having radius R and passing points 1 and 2 (as in Example 3)

Point 1

Point 2

b) Arc having the center at (Cx, Cz) and passing point 1

Point 1

c) Arc having the center at (Cx, Cz) with radius R
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Use of Adjoint Shapes
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How the adjoint shapes are used in actual programming is explained
below using an example.

190

90

60

30

20

$160

$100

850

s i . et o ) e i i it

p40
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Since adjoint shapes are input from the SHAPE DEFINE page, explanation
is provided below from the shape definition process.

(8)
(7)
(6)
(5)
(4)
/ (3)

//// (2) o

i pd
I 7 7 P 7 P R

1) Process (1)
Shape definition for process (1) does not use adjoint shapes since
the shape definition is made for a longitudinal line whose coor-

dinates of the start and end points are known.

Input the data as indicated below.

FROG CEFEERATIOHN I&F EDITIMG V. IcF
#HkPROCESS 4+ 4-Z-E-2  lam

iy

; sF =
NPT 2 -
=tc]
[, e
N =i} 188 Z]EE
L
148
1183
158
AL, AL, l S, I
frEnp | POINT ARCT UIT j

CDE2IEIEYCESEsIEDES)
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2) Process (2)
Shape definition for process (2) is made by designating the arc
which contacts to the next shape. This does not require adjoint
shapes.
Input the data as indicated below.
- N
FEOG OFERATION IGF EDITING .17
A-E-I-I lmm
lud
MEXT TAM Ti= 1 E
RADIUS R = 10603 1 So i
caNTER - R
cz- ;
i
.
at + ¥
L=i:] 168 Z15¢
B=rnezx«t not tangent,l=ns-<t tangsnt
"
110
R ] AUR. | AR Rz, Rls.
RUEMD | POINT | LINE | &mco | grce | ourT
\_ _J

(FUUE2)E3EFELI(Es)I(EsIEZ(ES8)
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3) Process (3)

a) TFor process (3), taper should be defined. However, the coor-
dinates of the start point and the end point (Z-axis) are not
known from the drawing. Input of the adjoint point will allow
the definition of the shape for process (3).

Follow the steps below to input the adjoint point.
— A
FPROG OFERATION I&F EDITIMNG V. IGF
AokPROCESS ok 4-E-E-2  Lmm
(SHAPE DEFIMNE) SHAPE=+t§
NO 1= FCUSH 0D of %
SUR RGH SR= —
END PT X =
Z =
NEXT TAN TM=
Z AMGLE F = 58
N . 3
1] 1e8 Zize
B=next not tangzns,l=res.i tangent
lcursor mowved
lcursor mowed
' ALK =T AUX. =
QMEND | POIMT ARCT | ARCe | AUIT
\_ y

CFOCEC2AEIEaEsEFEsIFES)

Adjoint point

(64, 81)\

-
-~

30°
(96, 40)

* Adjoint point may be taken at any point on the extension of the

taper.
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Press the function key [F3] (AUX. POINT). The screen will change
as indicated below.

Input the coordinates of the adjoint point:

X = 64
Z = 81
\
FrOG ODFrERATIOCHN IG EDITING  v.IZF
& ROUEH 2w
(FUXILIARY f L
POINT
58
h E 180 Zite
118
-
164
=5
J

(FUUE2)JEIEYDESEsIEDES)
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b) After the input of the adjoint point, input the data to define
the taper. The data known from the drawing related with the
taper to be defined is only the angle to Z-axis. Therefore,
input the taper angle at this page.

A =3¢
Press the function key [F7] (QUIT).
After the input of the taper defining data, the arc for
process (2) is drawn on the CRT screen.
N
FREOG OPERATIOM IcF EDITING . ISF
#:#PROCESSwk ; 4=E-E-2 1mm
(SHAPE DEFINE) SHAFE=-u.§
MO 1=R ROUSH OD- ] T
SHAPE G =3 [
g2 i
"_“-.‘~ :
A
. + | +
sa 188 Z1se
B=rext not tangent,l=r=<t tangsni
1
132
‘ SHAFE
FAZET |7;===* ‘ LOME- | TRFSRe | ARCS ’ FRCe r UIT | CEXTEND]
J

(FVE2)J(E3)(E4)(ES)(EB)EZI(ES8)
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4) Process (4)
Shape definition for process (4) does not require adjoint shape
since the shape definition is made for a longitudinal line whose
coordinates of the end point are known.
Input the data as indicated below.
4 . )
FEOG OFEEALTION IeF EDITING  ¥.IGF
F:kPREOCESSHk - J=E-E=2 1lam
(SHAFE DEFINE) SHAPE=-w§
MO 1=5 ROUGSH OD= - o
SUR RGH SR=
END PT X = =3, 3
Z = L 227
NEXT TAN TN- i
S8
Yol
S ' ¥
b s@ 1e0 Z15e
=)
162
Hd=naxt not tanasnt,l=next tangent
/LI, FUX. FU. i L. ‘
AHEMD | FOIMT FRos | ARCe | ouIT
- J

COCE2E3FaCEsEs)ED(ES)
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Process (5)

CBPP2 2476-E P-58-A2

a) The shape for process (5) is the clockwise arc, whose center

coordinates are not known.

Therefore, designate the adjoint

line to define such a shape.

EDIVIME  WOIEF

SR PSH - oy
EHD PT i
MEAT TR ThH= |
RADIUS R = 58 i
CENTER  Ci= i

cZ= i

i
%o 109 Zise

G=rizxt not tangsni.l=ns i fanasnt
'Cl
]

AL (= FiLl, AL, AL,

FMEMD POINT LINE ARCY ARCC GUIT J

(FUICE2)J(E3)E4L(Fs)(F8)(FZ)(Fs8)

100

Adjoint line

- —
—
—_—

* An adjoint line can be defined by two points or one point and an

angle.
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Press the function key [F4] (AUX. LINE). The CRT screen will
change as indicated below.

Input the data to define the adjoint line.

X1 = 40

Z1 = 55

A =135

\

FPECG CFEERATICH IGF EDITIMNG  W.ISF
AkFROCESS ok d=E-T-%  imm
(SHAFE DEFIME) SHEPE=-9¢is

,'Uﬂ'..h-':‘,'"'.,"r'?: SHHFE = —glw
NO 1=5 RCLEA OD- %

(AJXILIARY LINED
POINT 1 Xi= 49,900
Zi= ST.800
FOINT & RKE=
==
z veE A -JEENNEER [ o
TN
N
o : + +
b o 100 Zie

'S5

E

] ':S

_/

EOE2E3IEDEsIEs)EDES)

Note: If coordinates of another point on the adjoint line (X2,
Z2) are known, then input of the angle A is not necessary. '
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CBO@P2 2476-E P-6@-A2

Input of the data to define the clockwise arc:

After the input of the adjoint line data, define the clockwise
arc.

Since only radius R is known related with the arc, input it to
define the arc.

R = 25
Press the function key [F7] (QUIT).

The CRT screen will display the prompt 'select desired circle
(—=1,+=2, 1=3, | =4)". This prompts allows the operator to
select the arc to be defined if the input of the adjoint shape
cannot define one arc. In this example, input of the adjoint
line can define two possible arcs as shown below.

'\

FTEDE QOPERa2TIO TiZF EDITIMG TEF
KKEROCESS ik L-Z-IoD g
(SHAPE DEFIHE) SHAPE=-7.-F
NO 1=4 ROUSH OD- _Kr e
SUR RGH GSR= z
END PT X =
NEXT TEN TH=
PADIUS R = o
CENTER  CX=

CczZ=

T
FEai g
.
—& - : )
)y @ 109 Zise

25
'a
select desirsd circlel—=1,==2 [=3, L=4) !

Fiin, FLES, =T} AL i,

AFIEMD | POINT | LINE AR (= auIT |

(EVE2NESI)FEAEBIESIEDESE)
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(B)

Workpiece shape

Adjoint line

Since the arc to be defined is arc (A), selection of the arc
should be made by inputting either "«=2" or "1 =3".
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CB@P2 2476-E P-62-R3

Process (6)
Shape definition for process (6) does not require adjoint shape
since the shape definition is made for a longitudinal line whose

coordinates of the end point are known.

Input the data as indicated below:

FEOG SFERATIORM ISF EDITING Y. ISF

#APROCESSH:k TA-E-E-EL e
(SHAPE DEFINE) SHﬁPE=e?;+ﬁ%u
MO 1=A ROUSH CD« .

w
]

—
Z%NX
III (]

SUR RGH
END PT

948,
28
28

PRE TAN

MEXT TRN 5@

b 2 160 Zise
188

138

@=ore not tanasnt,l=pre tangsnt

AL A
gD | FoIHT RRCD RRCE GUIT

AL . | ’nma

EFDOE2E3EFE9CEs)EFEs)FOES)

Note: After the input of the data for process (6), prompt
"select desired start point (—=1,<~ =2, f =3, } =4)" will
be displayed. For the selection of the start point in
response to this prompt, refer to 6-3, "Selection of Start
Point".
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7) Process (7)
a) Input of adjoint shape (adjoint arc)
Process (7) requires the definition of a taper whose end point

is not known. Therefore, designate the adjoint arc to define
such a shape.

END PT X =

SUR PGH  SR- z = 1
|
|
|

L =
NEAT TAN TH=

Z AMGLE A 50 —\\\MU_J/F\ i
A

i

Il

S0 160 teg

czlect desired start pownti—==1,==2 =3, i=2, !2
fTAL
1
AL AL [ RN i
AIMEMND | POINT RRZD ARCC COUIT
J

\.

FDOE2EICEDESES8IEZ(ES)

Adjoint arc

(140, 40)
X

(119, 55)

Workpiece shape
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When the function key [F6] (AUX. ARC() is pressed, the
display will change as indicated below, where the input of the
data to define the adjoint arc is possible.

~
FEREOG SPEERATIOQN IsF EDITIMG  W.I:F
2-E-T-E  Lmin
POINT 1 Xit= _
T1=
E = 58 —
Cii= 140,050 \
- \—fL
= } 3
\| =1=] 100 Z1%¢
'
1140
149
J ‘ I [ ’ | Sl ‘
y,

(FUE2)EIELYES)IE8s)IEZESE)

Note: Adjoint arc can be defined in any of three methods as
explained in (5), "Adjoint Arc".
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8) Process (8)

Shape definition for process (8) requires the definition of trans-
verse line (line parallel to X-axis) whose end point is known.
Therefore, input of the adjoint shape is not required.

Input the data as indicated below.

i )
FEDG OFZRa2TIC IF EDITIiN IEF
o
1w
Sa
|
- : ) -
\( 1] 1ea Zise
1163
‘28
G=nzx+ not tenaeni, isne 1 Tanasnt
I
il ALK, Al Fii.
AHENRD [ POINT ARCS RRCe auiT
. J/
(F JEF2E3EFEDESES8IE 7J(F 8)
The steps above complete the input for shape definition.
~ | B
PEOG OFERATION IGF EDITING  %.IGF
AkPROCESSHr d=C-E-C  lmm
(SHAPE DEFINE) SHAPE==o. =g
NO 1=6 ROuSH 00 T ™
; x
SHAPE c =F —- L -
52 \—\
kN
™,
Eanchl §
s 180 Z1se
12e
f=nsxt not tanesnt.lil=nexi tangent
‘ SrerE
FR2E! ‘Té?[?ﬂ LOfEe= | TAFZA. | ARCT AR CUIT | CEXTEME]
o —

EOE2EENEEsIEDES)
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(7) Precautions

If shape definition is possible only from the data input, data input
to define the adjoint shape is ignored even if they are input. In
such a case, the following message will appear on the CRT screen.

"auxiliary shape is not required."
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SECTION 7 SHAPE REFERENCING FUNCTION (CROSS-POINT DISPLAY FUNCTION)

To define shapes, creation of a shape is possible by designating '"tangent
to previous shape" or "tangent to next shape'", or inputting an adjoining
shape even if the point of intersection is unknown.

The shape reference function calculates and displays the created point of
intersection, radius, and center of an arc.

An example of how to use the shape reference function is explained below
using the "ROUGH OD<-" process explained in the BASIC section.
7-1. OPERATION SEQUENCE

(1) After completing the shape definition, the screen returns to the ini-
tial page of the SHAPE DEFINE process.

e N
FEOG OFEERATION IcF £0ITIr:  I.IGF

HrPROCESS 4k G-E-B- imm
{SHAPE DEFINE) :
HD 2=5 ROUGH 0D+

‘a

zelect shape define method using function key
1
NESI ROUGH FROCESS
L ORLDERT CRESTE | AMEND | COPY CUIT | [EXTENDI )

(FI(F2)(F3I)(FOEs)Es)IEF(E8)
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(2)

Press the function key [F8] (EXTEND).

CBP@2 2476-E P-68-A3

The set of function name guide display changes and the function name

SHAPE REFER is displayed at function key [F3].

-

FhPROCE SSH P, 1
(SHAPEZ CEFINES
NO 2=A ROUGH 0D« T

L S

PROG OPERATIOHN IeF ELITING  I.IGF

& 4
50

select shape define method using function key

PEX

select shape define method using function key

OFDERT REFER auIT

SHAPE |

PROGCESS
[EXTEND]

(FUJE2)IEIEDESEBIEDES)
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Press the function key [F3] (SHAPE REFER).

The coordinates of the start and end points of the first shape
(chamfer C) are displayed on the left of the screen.

In the shape drawing on the right of the screen, the end point is
displayed by a flickering point.

( N
PROG CPERATIOHN ¥ ECITIMG  I.IGF
FAFROCESS Ak ' d-E-E-2  lmm
(SHAPE DEFIME) SHAPE=@41~Rpa:
NO 2=A ROUGH CD- ]
START PT Si= <3, 869
SZ= 290.0080 + se % "
END PT X =  S0.806 o
o Lol e ey
7
B § : o
N 56 @
'EM
select zhape define method using function bey
! RE
T T T Tar ]
\. J

CEFUCE2)EEDESDCESIEZIES)

Shape elements are displayed in the upper area of the screen as "SHAPE
=C~t\ R+ Rt C" and the cursor is located at the first "C". Here,
SHAPE indicates the defined ROUGH OD shape, and the cursor indicates
the shape whose end point is being indicated.

The procedure to display the shape end point coordinates following the
C chamfer is explained below.
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Press the cursor control key .

CBPP2 2476-E P-70-A3

The cursor shifts to the next shape element "+ ", and the end point
coordinates displayed on the CRT screen show the end of the cursor-

indicated shape element « .

The flickering point in the drawn shape also shifts to the end point

of the cursor-indicated shape element.

-5 ~

PROG OFERATIOMN IsFF EDITIM:  I.IGF

xPROCESSHar 4-E-E-8 1lmm

{SHARFE DEFIMNE) SHQPE=-:E1~<.R+R‘I-C

MO 2=A RCUGH 0D+ v

EMD PT X = 58, usd

Z= TO.280
b ) o

select shape define method using function key

I RE

]

LT T T ]

pN J

EDE2ENEFEFOEFEFEsFEDES)

OKUMA MACHINERY WORKS LTD.



CBPP2 2476-E P-71-A3

The procedure to display the end point coordinates of the rounding shape
element R is shown below.

(&

Press the cursor control key [] to locate the cursor at shape element
IIRI'I .

For the arc shape, the screen displays the center coordinates and arc
radius in addition to the end point coordinates of the defined shape.

( 2
PROUG ODOFERATION IGF EDITING  I.IGF
RPROCESS v i 4E-E-0 imm
{SHAPE DEFINE) SHAPE=C&anFeRtC
NO 2=A ROUGH 0D« x"
END PT X =
Z=
CENTER  CH=
PADILS R
1]
l ' | | l I GlIT
N J

CFUCE2)EELYCESESIEZES)

The start point of the rounding arc is the end point of the preceding
shape %\ . To display the end point of the preceding shape element,

locate the cursor [:] at the preceding shape element.
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CB@P2 2476-E P-72-A3

Move the cursor back to the shape element by pressing the cursor

control key [-] .

PREOG COFERATION IGF EDITIMG  I.IGF

KAPROCESS ¥k 4-E-E-C  imm
(SHAPE DEFINE) SHAPE=Ct1@ReRmc
MO 2=A ROUSH ODe i

.321
678 ca

EMD PT

n
]

~
=

T T T T Torl )

EVEDIEIEDEDEEDED

Using the same procedure, end point coordinates of each shape element

are displayed on the screen. The cursor control keys and

shifts the cursor forward and backward one by one each time it 1is
pressed. When they are held down, the cursor moves continuously.

The cursor control key is ignored when it is pressed if the cur-
sor is located on the leftmost shape element. Similarly, the cursor
control key is ignored if pressed if the cursor is located on the

rightmost shape element.
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(7) To stop the shape reference function, press the function key [F7]
(QuIiT).
The first screen for the shape definition is displayed.
e ~
PROG OPERATION IcF EDITING  A.IGF
HHPROCESSHk 4-E-B-  1imm
(SHAPE DEFINE)
NO 1=A ROUGH 0.FACE}
o
! OF
! OF
select shape define method using function key
I
NEW ROUGH PROCESS
ORDER? CREATE | AMEND | copy QUIT | [EXTEND]
AN J

(FEDE2IJEIEFEDNEEB)EFENDEFES)

7-2. PRECAUTIONS

(1)

(2)
(3)

The shape element reference function is effective for the following
shape definition processes. If this function is called for other
shape definition processes, an error occurs.

ROUGH

FINISH

COPY

FACE GENERAT

Referencing a shape which has not been defined is impossible.

The shape reference function is effective only for the active shape
definition process. To reference the shapes defined in other proc-
esses, it is necessary to call this process first.
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SECTION 8

PROGRAM TEST

CB@P2 2476-E P-74

The machining program made in the graphic edit operation is simulated on

the CRT.

8-1. SCALE SETTING FOR SIMULATION

PROG OPERATION IcF EDITING ABC.IGF

#k TESTHx 5-i-E- 1mm

(ENLARGE ARER)

CENTER
X

ENLHQGE" PEDUCEI ' [ ’ l It |

EFDEDED(E 4)(FSIF8)(FAAES)

The area to be enlarged can be specified using the function keys [F1]
(ENLARGE) and [F2] (REDUCE) in combination with the cursor keys

[ LI -
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(1) Enlarging/reducing Frame

~
§ PROG OPERATION IGF EDITING ABC.IGF
49 characters
e ]
e =]
[E 7]
38 characters )
(Bl ]~ LE_ _{_LJ
= - |
ENu*EElPEMKJ [ ‘ | I GUIT |
\_ =,

(EUJE2)(ESIE4)(EFSI(ESILEZILESR]

The frame size is set in the required size in 95 steps from the
maximum area (38 characters x 49 characters) to the minimum area (1
character x 1.3 characters).

Pressing the function key [F2] (REDUCE) enlarges the frame area each
time it is pressed. The function key [F1] (ENLARGE) reduces the frame
area each time it is pressed.

OKUMA MACHINERY WORKS LTD.



(2)

Frame Shift

CB@P2 2476-E P-76

FREOST OFERATION IGF EDITIMG  FEEC. IGF
* #TEST ok S=-1-E- Lrinin
(EMLARGE AREA)
CEMTER
* 19,299
z 9z.487 -
=
SCALE : mm
———— 4
20,750 100
z
SEMNL
SENL
SENL
JENL
BtHEE,RBMIA I l I I QUIT ,

COCE2E3CEEEEFaEDES

The frame can be shifted within the maximum frame area.

the key is pressed.

Pressing the
cursor key moves the frame by a predetermined amount (*1) each time

The CENTER X and Z data change in accordance with the frame shift.

*]1:

parameter (word) No. 49.

This amount is changeable by setting proper data at optional
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SETTING OPERATION MODE

CBP@2 2476-E P-77

The simulation operation mode includes the auto, block stop and process

stop.

Pressing the function key [F4] (BLOCK/PROCESS) while the simulation is in
halt changes the simulation mode in the following order sequentially.

AUTO MODE BLOCK-STOP MODE PROCESS-STOP MODE

Rotation

Display changes each time [F3] (TRACE/ANIMATE) is pressed.

Display changes each time [F4] (BLOCK/PROCESS) is pressed.

-

#HTEST*# 5—-1-0—

(STANDARD)

ACTUAL POSITI
¥R 660. 000
R 1600.0603
B 8.060a
ZB 8.280
FROCESS A =@
FROCESS B = @

( PROG \ow ﬁ\w&mr EDITING  ABC.IGF

1mm

CLTTING TIME
BH 4M 43S

SCALE:mm
et
20.750
{BL/PR
{BL/PR
'BL/PR

EMLARGE| TRACE~ | BLOCK~ PROCESS
SCALE | ANIMATE| PROCESS CHANGE| QUIT

|[EXTEND1

COE2E3EFEFODEs)EsFDES)

The selected operation mode is indicated on the CRT.

(1) Block-Stop Mode

The machining program made in the graphic edit operation is checked in
units of blocks. Restart of the simulation is possible by pressing

the function key [F1] (START).
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(2) Process-Stop Mode

The machining program made in the graphic edit operation is checked in
units of processes. Restart of the simulation is possible by pressing
the function key [F1] (START).

(3) Auto Mode
Pressing the function key [F1] (START) starts the simulation up to the
end of the program.
SETTING GRAPHIC DISPLAY MODE
The display mode of the simulation operation includes the TRACE, ANIMATE
and TRACE/ANIMATE modes. While the simulation is in halt, the graphic

display mode is switched in the following sequence by pressing the function
key [F3] (TRACE/ANIMATE).

TRACE /ANIMATE TRACE ANIMATE

Rotation

The selected display mode is indicated on the CRT.

N
( PROG OPERATION IcF EDITING  AEC. IGF

HTESTick T N

(STANDARD)

ACTUARL POSITIO

XA 54,0600
ZA 78. 488
xB 62.536

ZB 129.971

PROCESS R = 2

PROCESS B = @

CUTTING TIME
BH 2M £2S

SCALE: mm
————p
28.550

VEX

'START

ISTOP

160 1t

TRACE | P-DISP
START | STOP RESET | ERASE |ON/OFF

(FI)E2)(F3)(F4)(FBs)EFEB)(F7ZI(FESE)

I QUIT | CEXTEND]
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(1)

(2)

(3)

CB@P2 2476-E P-79-R2

Trace/Animate Mode
In the simulation operation, tool shape, chuck shape and work shape
are displayed with the tool path displayed on the same display. The

solid line indicates the cutting feed and broken lines indicate the
rapid traverse. The cut portion is actually removed from the display.

Trace Mode

Tool path, chuck shape and work shape are displayed. 1In this display
mode, removal of cut portion during cutting does not occur.

Animate Mode

Tool shape, chuck shape and work shape are displayed. Cut portion of
work is actually removed in accordance with the progress of cutting.
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8-4, SIMULATION OPERATIONS

PROG OPERATION IGF EDITING @BC.IGF

AAKTES T oA TE AUTO S5-1-0- Lenm
(STAMNDARD)

ACTUAL POSITION
XA S56@. 868
ZA 808. e
XB 62.536
ZB 129.971

PROCESS A

PROCESS B

CUTTING TIME
BH 4mM 4eS

SCALE : mm
————
28.558

'ER

'ER

5]
@

" 160 1t

I8

[ TRACE

P-DISP
STRART | STOP RESET | ERASE

ON/OFF | QUIT | LEXTEND]

(FUJE2JEIEYIESESEDES)

(1) Actual Position Display

The reference point of the cutting tool in reference to the program
coordinate system is displayed. For the two-saddle model, coordinate
values of the four axes, XA, ZA, XB and ZB, are displayed.

(2) Process Number Display
The process number of the process for which the simulation is being
made is displayed. For two-saddle model, two processes for A- and B-
turret are displayed.

(3) Cutting Time Display
In the simulation operation, a total time of S, T and M function exe-
cution, cutting feed time and rapid traverse time is displayed at the
end of the simulation.

(4) Start/Stop of Simulation
Pressing the function key [F1] (START) starts the simulation. When

the function key [F2] (STOP) is pressed, the simulation is placed in
the block-stop mode and the operation mode display is reversed.
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Switching between Standard and Enlarge Display

Pressing the function key [F1] (STANDARD/ENLARGE) switches the stan-
dard and enlarge display modes. Note that this change during the
simulation is impossible. Enlarged display is possible when the
ENLARGE SCALE has been set. If the ENLARGE SCALE is not set, selec-
tion of the enlarged display has no effect. The standard display size
is based on the automatically set scale size.

' )
PROG OPERATION IGF EDITING ABC.IGF

#AKRTESTHK TE AUTO 5-1-@- L
(STANDARD )

ACTUAL POSITION

®A S508.008 =
ZA 860. 660
XB 62.536
ZB 129.971

FPROCESS R = @
FPROCESS B = @
CUTTING TIME
BH 41 465
SCALE: mm
————

28.556
'ER
'ER

'
leo 1%

TRACE

P-DISP
START | STOP RESET | ERARSE

ON/OFF I QUIT |[EXTEHDJ

CFUCE2EEDNEBREFEB8IEFEADESE)

Page Key Operations

PROG OPERATION IGF EDITIMG  ABC. IGF

HRTEST ok CE/ANIMATE AUTO S-1-0- Lrm
(EMLARGE) )

ACTUAL POSITIO
=a S88. 080
ZA 260. 209
xB 62.536
ZB 129.971

PROCESS A = 8
PROCESS B = 8
CUTTING TIME

OH 4dmMm 42S
SCALE : mm
5.000

'ER

'ER

1

!

TRACE |P-DISP
START STOP RESET ERASE | ON/OFF QUIT [EXTEND] 3
N

(FIJE2)JEIEYESIEsIEZDES)
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(6) Resetting Simulation

The function key [F3] (RESET) is used for resetting the simulatiom to
the initial status with the blank shape displayed on the CRT. This
key is effective only while the simulation is in halt.

- ~

PROG OPERATION IcF EDITING A.IGF
HKTESTHok 5-1-8-  1imm
(STANDARD)
ACTUAL POSITIO
XA 0. 000
ZA ©.000
XB 0.600
ZB o. 680
PROCESS A = @ ;
PROCESS B = @ 108 1
CUTTING TIME z
o4 BM BS
SCALE : mm

————

20.558
ISTOP
'ER
'RE
!

TRACE |P-DISP ;
L START | STOP RESET | ERASE |OMN/OFF QUIT |CEXTENDI J

CEUDE2)EIELHDEDESEDES)

(7) Erasing Traces Displayed in Simulation Operation

The tool paths drawn during the simulation are erased by pressing the
function key [F4] (TRACE ERASE).
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(8) Program Display during Process Test

The block of the program currently executed during process test is
displayed on the CRT screen. Display is turned on and off by the
function key [F5] (P-DISP ON/OFF).

( 3
FROG OQOPERATION IGF EDITIMG . IGF

HRTE STk
(STANDARD )

PROCESS 1 = £ —= ; By
E@ 160 1t
Z

CUTTING TIME
BH 4mM 235 A: MPEEEGT1X47 . 4273H2. ED1 . B38U3 |GEBEGF 2M22iT 2M32
SCALE: mm

Y

20,559

| QUIT

TRACE | P-DISF
START | <TOP | RESET | ERASE | OM/OFF

(EUE2)EZB(FE44I(ESBS)ES6)(EZI(ES)

[LEATEND] J
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Tool interference Check and Barrier Check

For the Two-saddle model, the tool interference check function for the
tools on the A- and B-turret allows the NC program to be checked
beforehand. The chuck barrier and tailstock barrier check functions

are also used for checking the NC program..

Whether these check functions are to be activated or not are set by
the IGF integer parameters.

If tool interference or crossing the barrier occurs during the simula-
tion, the simulation stops instantaneously and the error message

depending on the error type encountered is displayed.

The simulation can be resumed by pressing the function key [F1]
(START).

Tool interference occurred:

Interference of tools on the A- and B-turrets
Tool entered chuck barrier:

Tool point crossed the chuck barrier
Tool entered tailstock barrier:

Tool point crossed the tailstock barrier
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SECTION 9 PROCESS CHANGE

Pressing function key [F6] (PROCESS CHANGE) enables the editing of the
processes programmed, including replacing, insertion, deletion, continuous
operation designation and change of cutting conditions.

N
r PROG OPERATION IGF EDITING ABC.IGF

# ¥PROCESSH4 {TOTAL CUT TIME: BH 4M 155> S-1-E-8 1imm
(PROCESS CHAMNGE) 1DIV: 8+ 28s
A B —+ H + + b

A-TURRET T B-TURRET T
1ROUGH 0.FACEL 2
2ROUGH 0D+ 1
3FIN. O.FACEL 4
4FIN. OD- 3

E
7

SGROOVE OD4
6THREAD 0D+

mlonle i

'cursor moved
‘cursor moved

'cursor mowved
]

' I curmm’ CUTTIME[
IHSEFT | DELETE CHAMEE| GRAPH

(F UE2)J(E3J(F4)(Es)(F8)(F7)(F8)

auIT ’

9-1. INSERTION/DELETION OF PROCESSES

The cursor keys on the operation panel move the cursor

(reverse display) on the process table.

The function key [F1] (INSERT) is used for shifting the processes below the
process on which the cursor is located downward by one. The process having
been located by the cursor is left blank.

The function key [F2] (DELETE) is used for deleting the process located by
the cursor. The processes indicated below the cursor located process are
shifted upward by one.
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\/,,, 7
a4
b4

5

Deletion£?§¢9

A B

9-2. REPLACING PROCESSES

lL Insertion

A B

77 7777
L i

V3 A
LL LS s

] 3

2

First locate the cursor on the process which is to be replaced with the

specified process. Then, key in

the process for which the cursor located

process is to be replaced. Pressing the WRITE key exchanges these two

processes each other.

[4] [WRITE]
A B 2 A B
7777 777) TTTT777
? # P
IIIVIPD, LIl L L
2 3 2 3
4 1
5 5

If a process number not present in the process table is specified, it will
cause an error (process number designate).
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DESIGNATION OF CONTINUOUS EXECUTION OF PROCESS

Leave the process just below the one to be executed continuously and enter
"C" in the blank process by pressing the C and WRITE keys.

For instance, if the "3" process of the B-turret is to be executed con-
tinuously in the simultaneous four-axis control mode with the "2" and "4"
processes of the A-turret, this continuous execution mode can be designated
in the following operations.

1) Locate the cursor at the process under '"3" process of B-turret.

2) Press the keys C and WRITE.

3) The character "C" will appear in the process table.

A B
1
2 3
/l(!//f’
4 v y
5

1
2 3

77 T
4 [ C 7
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CHANGING CUTTING CONDITIONS

?ressing function Key [F4] (CUT DATA CHANGE) from CUT DATA CHANGE table, it
1s possible to change the spindle speed (RPM), feedrate (FEEDRATE) and
depth of cut (DEPTH).

( TEODG OFERATION IGF EDITING  ABC. IGF )
»#PROCESS4+  <(TOTAL CUT TIME: BH 4M 155> S-1-E-E  imm
(CUT DATA CHAMNGE)
0.  CPERATION TOUL DIR  RPM FEEDRATE DEFPTH  1: S

1 A ROUGH O.FRCEL = cu VIEER 8.358 3.088 0:30
2 A ROUGH 0D+ 1 CW V140 0,350 4,800  1:SS
3AFIN. O.FRCEL 4 CW Vv 180 G. 180 0:31
4 A FIN. OD« 3 W vV 1E6 0. 180 9:43
S A GROOVE ODL 9 CW N 661 G. 168 Z.a00 @:26
6 A THREAD OD« 7 CW N 872 0.600 8.519 0:29
7
8
9
10
11
12
'cursor mowed
‘cursor moved
! CH
T T e
. J

CFVUE2DIEEDESIESIEDES)
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SECTION 1¢) MAKING NC PROGRAMS

19

1.

The spindle control commands, coolant on/off control commands and tool
change (turret index) commands are generated in the stage where the IGF
data is compiled into NC programs.

SPINDLE CONTROL
(1) Spindle Rotation Direction Control

a) The spindle rotation direction is controlled in accordance with
the commands specified in each process.

b) If the spindle rotation direction is to be changed, the spindle is
stopped once before the rotation direction is changed.

c) Between the processes, the spindle keeps rotating unless its rota-
tion direction is changed between the two consecutive processes.

Note: For the control equipped with the mirror image specification,
the spindle is stopped once before the spindle rotation direc-
tion is changed if the actual spindle rotation direction is
changed.

(2) Spindle Speed Control
Constant Cutting Speed Mode ON:

a) The spindle is started at the constant speed mode. The spindle
rpm at the cutting start point is used for rotating the spindle.

b) After the completion of the positioning at the reference point,
the constant cutting speed mode is activated.

c) After the completion of cutting, the spindle rotates at the speed
selected in step a).

Constant Cutting Speed Mode OFF:

a) The spindle speed is determined based on the average cutting
diameter. For drilling operation, the average cutting diameter is
equal to the drill diameter. Usually, the average cutting
diameter will be the average of the maximum and the minimum
cutting diameters.

Note: Whether the constant cutting speed mode is selected or not is
set by the IGF parameter. For drilling and thread cutting
operations, however, the setting of this parameter is ignored
and these operations are not executed in the constant cutting
speed mode even if so set.
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Spindle Speed Range Control
a) The spindle speed range is automatically determined from the
spindle rpm which is calculated based on the average cutting

diameter.

b) If more than one spindle speed range is selectable, the lowest
range is selected.

c) If the IGF parameter setting is improper®*, such a spindle speed
range is ignored and selection to such a range is not made.

* This indicates the setting of max. rpm £ min. rpm in a range.

1¢-2. COOLANT ON/OFF CONTROL

1¢-3.

(1)
(2)

TOOL

(1)

(2)

(3)

(4)

The coolant on/off command can be programmed for each process.

The coolant supply stops after the completion of each process.

CHANGE CONTROL

The tool change control refers to the control in which the air cutting
cycle is controlled and the T code is controlled.

The T code control is accomplished by the tool number for selecting
the tool to be used and the tool offset number.

The air cutting cycle control includes the following operations:

1) Retraction to the initial turret index position

2) Approach to the cycle reference point

3) Retraction to the clearance boundary at the completion of cutting

4) Retraction to the turret index position from the clearance boun-
dary

5) Movements to the turret index position for the next process

6) Movements to the cycle reference point of the next process when
turret index is not necessary

7) Final retraction

Three types of data indicated below are necessary for the air cutting
cycle control:

a) Clearance
b) Classification of turret index position
c) Classification for cutting direction for air cutting
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Clearance boundary

— OD clearance boundary ...... X0D
- ID clearance boundary ...... XID
- VFace clearance boundary .... Z0OD

These indicate the boundary shown in alternate short and long
dashes line in the figure below.

X
L

o, ==, * L — (ZOD, X0D)
_-________w___4—:*_£__-_,_

0D clearance boundary . Face clearance boundary
il !

ID clearance boundary op
I
|

____________u_‘_j_________._

¥ (zop.x1m) Fiy

I

Note: After the completion of drilling, the ID clearance boundary

b)

is shifted by the amount equivalent to drill diameter.
Classification of turret index position

The turret index position is classified into three zones as
illustrated below by separating by the clearance boundary.

Y AN
%557 NN\
WA i/

_ 72// ///

Face clearance boundary ZOD
OD clearance boundary XOD

Turret index position ZT
Turret index position XT

<
>
B zone:
Turret index position ZT > Face clearance boundary ZOD
Turret index position XT > OD clearance boundary XOD

C zone:

Turret index position ZT > Face clearance boundary ZOD
Turret index position XT £ OD clearance boundary XOD
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Classification for cutting direction for air-cutting

Every cutting process has the data concerning the cutting
process kind and cutting direction. The direction of air-
cutting is classified depending on the combinations of these
two types of data.

There are four air-cutting directions as indicated below.
Typical process kinds and direction of cuts included in each
air-cutting direction are listed in the right column.

oD OD ROUGH, THREAD OD, GROOVE OD } , RECESS OD
OD FACE OD FACE | , THREAD FACE { , GROOVE FACE~
ID FACE ID FACE { , THREAD FACE !, DRILL (all)=
ID ID ROUGH, THREAD ID, GROOVE ID { , RECESS ID

Retraction to the Initial Turret Index Position

a)

b)

c)

Before the cutting process programmed executed, the turret is
retracted to the turret index position for the first cutting
process. This movements are accomplished in the simultaneous
two axis control mode.

On the two-saddle model, retraction to the turret index posi-
tion is performed in the order from the A turret to the B
turret.

For the mirror image function, retraction is carried out to
the turret index position specified in the first cutting
process.

Approach to the Cycle Reference Point

a)

b)

&)

The T command is output in accordance with the tool number and
the offset number specified by the tool which is designated in
the cutting process.

The approach path consists of the movements up to the
clearance boundary and the movements from the clearance boun-
dary to the reference point. It is determined based on the
classification of the turret index position and the classifi-
cation of the air-cutting direction.

The movements from the turret index position to the clearance
boundary can be made in the simultaneous two axis control mode
or the simultaneous single axis control mode depending on the
setting of the IGF parameter.
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B Zone

P Ty L pumragrer Sone

__.? S

e

1
—_—
|

1
"
1
]
I
[
Il
1
1
1
1
1
1
1
]
]
[l
]

Simultaneous two axis movements

L et

R e, . o o o e

Simultaneous single axis movements

Approach from the A Zone

Loeee,

1
B
I

I

——

e |
|

L S R i an e e

Simultaneous two axis movements

Approach from the

Simultaneous single axis movements

C Zone

y |

B L ey —— |

Simultaneous two axis movements

Simultaneous single axis movements
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Retraction to the Clearance Boundary at the Completion of Cutting

a)

b)

After the completion of cutting, the cutting toocl is retracted
up to the clearance boundary in accordance with the air-
cutting direction.

Retraction is made only by one axis.

X

Z
Retraction to the Turret Index Position from the Clearance
Boundary
a) When the tool to be used in the next process differs from the

b)

c)

d)

tool having been used, the turret is further retracted up to
the turret index position from the clearance boundary.

In the retraction to the turret index position, tool offset
amount is not taken into consideration (T#*%{@).

The retraction path is determined depending on the turret
index position classification and the air-cutting direction
classification.

Actually, the path reverse to the approach path to the
reference point indicated in 2) is generated,.

Movements to the Turret Index Position for the Next Process

a)

b)

If the turret index position selected for the next process is
different from the turret index position for the present pro-
cess, the turret is moved to the new turret index position.

The tool path is determined based on the classification of the
turret index positions between the present and the next proc-
esses. That is, if the turret index positions fall within the
same classification, movements to the new turret index posi-
tion are carried out in the simultaneous two axis movements.
If they fall within different zones, then axis movements occur
in parallel with the coordinate axes in the simultaneous one
axis movements.
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! I
T1 LTIQ ‘ T1~-=-—==-  —— .
g : g —_—————— e === i
~ay = ' 1
T2 | 1o I t
A zone I B zone A zone : ! prm—=T2
| | i :
I : | B zone
. = _:[_1_\_\ _____ “ e _._.:_-: ________
h‘\.\\ i i
~a
T2 T3
! C zomne : C zone
Turret index positions fall Turret index positions fall
in the same zone in different zones

6) Movements to the Cycle Reference Point of the Next Process when
Turret Index is not Necessary

a) 1If the same tool as used in the present process is used in the
next process, the turret moves to the new reference point.

b) Tool path is determined from the present air cutting direction
and that of the next process.

c¢) The movements to the clearance boundary are carried out in the
single axis control mode. See the illustration below.

d) Tool offset may be switched during axis movements.

- = e —————

X ] B e

i
!

- m s ——————————

]
1
1
.
1
|
1
)
[}
)
[
L)
1
I
1
1
1
|
1
'
4

e T R e g i e A
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7) Final Retraction

a) After the completion of cutting, the tool is retracted up to
the turret index position for the final process.

b) The retraction path is the reverse path to the approach up to

the reference position explained in 2).

Example: Retraction of Turret after the Completion of Finishing
Cycle

Final shape defining
point command

4)4 i1 5) To the next process
4

Y/

The cutting tool used in the finishing cycle is retracted along
the path from the final shape defining point, reference point and
up to the clearance boundary. (In the rough, copy, thread
cutting, drilling, grooving, and recessing, the cutting tool is
also retracted from the end point to the clearance boundary via
the reference point.)

In the multi-lead thread cutting or the multi-grooving, retraction
to the clearance boundary occurs from the start point of the
finally shifted thread lead or groove.
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Warning: Retraction mode from the final shape defining point to
the reference point differs depending on the direction
of cuts selected. That is, when the cutting is carried
out in the longitudinal direction, it is returned in the
order of X and Z axes. If it is carried out in the
transverse direction (face cutting), retraction to the
reference point is made in the order of Z and X axes.
In either case, retraction is carried out only in the
simultaneous single axis control mode. Therefore, the
reference point must be established carefully if the
final shape defining point is taken at the points indi-
cated below.

X on X
XS > XE XS < XE
——————————— — e 5
I
I
2) '
1
E | Interference
)
S
ST : Final shape
def
stinlag:posnk comeand defining point command
7 Z
X 1D X
XC ¢ XS { XE XC < XE < XS
S ST 7T S S v
‘ 1 Final shape defining %
Final shape : point command
defining point 1
command !
I
]
2 PA LR '
. } E : L L Interference
_________ -5
XCL_———— P —————— - ROk ssecsansnrsspoicusisennsmmiss sy
i z
ID clearance Z ID clearance i
X
X FACE
Z5 > XE Z8 < ZE
S
________ S
!
I
1
|
! 1)
I
I
: Interference
i
L}
5 | 2)
) = E
Final E
ke Final shape defining
defining X
¢ point command
point command ¥
d|
7z Z
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SECTION 11 2-SPINDLE PROGRAM

The following is the basis for the ways of use of IGF for making NC
programs for twin-spindle specification.

(1) Define cutting shape or cutting conditions through the use of IGF
graphic edit function as usual.

(2) When making an NC program, NC program output from the IGF is made as
subprogram. (Note that turret designation codes Gl3, Gl4 or synchro-
nization code P will not be output.)

Example:
When giving a program name (file name), input a name.

! W1.8SB 0@@@l* [WRITE] ..... The program is made as a system
subprogram.

* The name given here (0@@@1l) is the subprogram name which is
used to call out the program from the main program. (Refer to
the Instruction Manual, Section 8-7, '"Making NC Program" as to
how to make a subprogram.)

(3) Make a main program when actually cutting with the subprogram made
through the IGF operations (through the edit function). When making a
main program, designate whether the part program made through the IGF
operations is to be executed with either A- or B-turret using G13
(A-turret) and Gl4 (B-turret).
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Example:
A.MIN
01gg Designate program name.
— Designate A-turret with G13.
B Until Gl4 is designated, A-turret is
N@@@lL G13 ‘—used for cutting.
—Designate the subprogram which is to
be executed on A-turret. (Refer to
N¢@gg2 CALL O0@¢@@¢l1 Pl1¢ —— "*" of (2).) Designate P1{ for
L_synchronization with B-turret.
N@g@3 Gl4 Designate B-turret with Gl4.

—Designate the subprogram which is to
be executed on B-turret. (In this
N@@@4 CALL O@g@gg2 Plg case, a part program which is made in
| the similar way as that in (2) but
different from the program designated
for A-turret is designated.)
Ng@@s M@2 Designate P10 for synchronization with
‘—A-turret.

Designate M2 at the end of program.

In this example, different part programs are designated for A-and B-
turret. However, there is no problem if the same part program is
called out for A- and B-turret in order to cut the same shape. 1In
addition, the program may be executed only on one turret.

Even when the program contains both G13 and Gl4, individual cutting
with A- or B-turret is possible with the turret selection switch on
the operation panel.

The IGF can be taken advantage of even better by making this kind of
main program and using it for A/B separate operation, A/B simultaneous
4-axis cutting and with the NC loader.
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Carry out cutting by selecting program in the conventional automatic
operation as shown below.

Example 1

=PS [WRITE] (=PS A.MIN.O1(¢¢,W1.SSB [WRITE])
Since the method of use indicated above is used as the basis with the
twin-spindle specification, when making of main program is attemped
through the IGF, no question concerning which turret to be used (A or
B) is posed. Therefore, there will be no turret designation codes GI13
or Gl4 or synchronization code P are output to NC programs which are
made through the IGF.
Example 2
a) Make a subprogram using the IGF.

! X1.SUB 0@@@3 [WRITE]

Note: It is possible to make this subprogram as the system
subprogram by assigning X.SSB.

b) Make a main program by editing.

B.MIN
030¢

N@3¢1 G13

N@3¢2 CALL 0¢¢@3 P1g
N@3¢3 Gl4

N@¢3@4 CALL 0@¢¢g@3 Pl1g¢
N@3@5 M@2

c) In the automatic operation, select the program as shown below and
carry out machining.

=PS B.MIN.O3(¢¢,X1.SUB [WRITE]

Designate the file name which contains the
subprogram which is called in the main
program. (SSB: Omissible when system
subprogram is used.)

Designate the main program name.
(Omissible when this program exists at the
beginning of file.)

Designate the file name which contains the
main program. (Omissible when A.MIN is
used.)
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SECTION 12 IGF FOR PRECISION LATHES

Differences between the IGF for conventional NC lathes and precisiom NC
lathes are indicated below.

12-1. UNIT SYSTEM

Unit systems of (J.1 pym and (J.(¢@@@1 inches are added. See the setting of
parameter (bit) data.

Setting of data at bit @, 1 and 2

of parameter (bit) No. 3 Unit System

@gg 1 um
gg1 ¢#.0¢@1l inch
g1g 1 mm
@11 1 inch
100 1¢ pm
101 (.000@¢1 inch
11¢ @.1 pm

Unit amount for each unit system setting is indicated below (excluding
material data).

Dimension U.00¢d1 | d.00¢1 .
Parameter g.1 pm L jm 1¢ ym 1 mm inch inch L Zneh
——— d.00d1 0.001 @.01 1 0.000d1 | ¢.009¢1 | 1

ens (mm) (mm) (mm) (inch) (inch) | (inch) | (inch)
S R PPN PPN PN e pr P
Rev. (mm/rev) | (mm/rev) | (mm/rev) | (mm/rev) rexr) rev) rev)
Angle (°) | (.00¢1 g.001 ¢.01 1 ¢.00001 | ¢.0dd1 | 1
Speed

Copi) 1 1 1 1 1 1 1

Surface 1 1 1
Speed 1 1 1 1

(Cutting (m/min) (m/min) (m/min) (m/min) (feizi) (f$?§§ (f;?sg

Speed)

For the precision lathes, length, feed and angle data can be set one place
more to the right to the decimal point than the IGF for the conventional NC
lathes.
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*3 Dimension parameters are indicated in the table on the next page.

CBP@2 2476-E P-102
12-2. UPPER AND LOWER LIMITS OF DATA SETTING FOR GRAPHIC EDIT, TOOL DATA
SET AND PARAMETER SET (DIMENSION PARAMETER)
Other than Precision Lathe Spec. Precision Lathe Spec.
Dimension| Metric System Inch System Metric System Inch System
Parameter
Minimum|Maximum| Minimum|Maximum|Minimum|Maximum| Minimum|Maximum
Value Value Value Value Value Value Value Value
Length -99999.(+99999.(-3937. |+3937. [-9999. |+9999. |-393. +393.
*1, *3 999 999 @@78 @E78 9999 9999 70478 70078
(mm) (mm)| (inch)| (inch) (mm) (mm)| (inch)| (inch)
Feed per | @.00¢1 |+99999.|¢.00¢1 |+3937. |¢.0@¢1 |+9999. |@.@@¢@1|+393.
Rev. 999 @@78 9999 70078
(mm/ (mm/ (inch/| (inch/ (mm/ (mm/ (inch/| (inch/
rev) rev) rev) rev) rev) rev) rev) rev)
Angle (°)| -364. +360. -360. +364. -360. +36(. -360. +36(.
*) [olr} g Gega gaag goad gaad Lgniole} Gogog
fpeed 1 9999 |1 9999 |1 9999 |1 9999
(rpm)
Surface
Speed 1 3000 %feet/ ?gzzt! . 3009 %feet! ?izzt/
(Cutting | (m/min)|(m/min) : : (m/min) | (m/min) : :
min) min) min) min)
Speed)
*] For DEPTH and ALLOWANCE, minimum value is 2(.
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Other than Precision Lathe Spec.

Precision Lathe Spec.

Dimension| Metric System Inch System Metric System Inch System
Parameter
Minimum|Maximum|Minimum|Maximum |[Minimum|Maximum |Minimum|Maximum
Value Value Value Value Value Value Value Value
ob i 30.000 |0 1.1811 |g 30.0000 | ¢ 1.1811¢
CLEARANCE * * i *
Iy ¢ 3¢.000 |0 1.1811 |d 3¢. 0000 | ¢ 1.1811¢
CLEARANCE ’ . . :
FACE
CLEARANCE 0} 3¢.000 |0@ 1.1811 |¢ 3¢.0000|d 1.1811¢
?;giiE @ +9999, |¢ +393. |¢ +9999, |¢ +393.
ENGTE T 999 7007 9999 70078
géggNSION ~9999. |+9999. [-393. |+393. |-9999. [+9999. |-393. |+393.
999 999 70¢7 7007 9999 9999| 7¢@78| 7¢@78
SHIFT
ggggRAM -9999. [+9999. |[-393. |+393. [-=9999. [+9999. [-393. |+393.
SHTH 999 999 7007 7067 9999 9999| 7¢0@78| 70@78
NOSE-R
CANCEL ¢ 1.00¢ |¢@ @.0394 | ¢ 1.¢00d (0 #.03937
TRAVEL
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12-3. MATERIAL DATA

When designating data for the materials data display screen, units and
upper and lower value limits apply in the same way as for the non-precision
lathe specifications described in Section 4-2, "Material Data'", in the
Basic Manual (Publication No. 245@-E). When presetting this data through
the graphic-edit function, minimum command unit data (for feedrate, infeed
and finishing allowance) which have been designated differently in the
graphic-edit function will be aligned to those settings for presetting.

The minimum command units (@.1 pm, ¢.1 pm/rev, or (¢.0@@¢l in. and ¢.@@¢Q1
inch/rev) at this time are normally "@", but this digit may be commanded at
will when engaged in graphic editing.
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13-1%

13 BAR FEEDER AND BAR PULLER FUNCTION

CBPP2 2476-E P-1(5-A2

When the machine is equipped with the bar feeder or bar puller, control of

such automatic material handling devices is possible
parameters.

IGF PARAMETERS

by setting proper

The following IGF parameter pages are provided for the control of the bar

feeder/puller. Input the data as required.

—

vl

(K3}

gl
1

a1
wh

BAR FETTER - FULLER OF
BRR FEZIER - FULLER P

0
(1]

CUTTING SFE=D 5
CUTT I a.
CUTTING SFINDLE (@=CCM, 1=CM0 1
1
0

CUTTING COOLEMT (O0=0FF, 2=0M)
STOP STRRTING POSITION WITH TORP CUTTING
STOP STRRTING POSITIOM WITH LIMK FEED
AUTO STOF LIMK FEEDRATE

STOCK OUT LENGTH

BAR PULLER GRIFPING
BAR PULLER REARCHIMNG

R Wi,
W= @Om-~OWULwn e

9]

! OF

ORDERT oIt

ORLDEF l , I ’

EDE2DEIEDEBDEIED

I IGF FRREMETER

*EBARR FEEDER -

14 BAR PULLER DRRW SPEED = 2R6R .80

ESF FULLER FRASMETER®

Lrm

’ GiJIT

=T T T T 1

I J

- FOOE2E3CEaOEs)EFEs)FEDNES)
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Description of parameters:

1 BAR FEEDER / PULLER OPERATION PATTERN (¢ - &)

The machine is not equipped with bar feeder or bar puller.

The machine equipped with bar feeder; both advance and retrac-
tion of bar feeder are controlled by M93
(models: PF-V4(@, PF-V3, ANF65R, IBF-18NNC-2.()

The machine is equipped with bar feeder; advance and retraction
of bar feeder are controlled by M93 and M92, respectively.
(models: MF-1, MF-3)

The machine is equipped with bar feeder; chuck open command
(M84) and chuck close command (M83) also function as the bar
feeder advance and retraction command, respectively.
(models: IBF32-2H(3H), THB32, Sameca Sa)

The machine is equipped with bar puller (spring collet type).

2 BAR FEEDER / PULLER PROGRAM (@, 1)

« E———
) ena
3 CUTTING
4 CUTTING
5 CUTTING
6 CUTTING

Control codes for bar feeder and bar puller are not output to
the program.

Control codes for bar feeder and bar puller are output to the
program (the input screen is displayed at the first page for the
IGF editing).

SPEED

Ll Set the data as required

SPINDLE ((=CCW, 1=CW) for these parameters.

COOLANT (@=OFF, 1=ON)

7 STOP STARTING POSITION WITH TOP CUTTING

For the machine equipped with sizing stopper automatic feed function,
input the sizing stopper positioning position for top cut operation.
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8 STOP STARTING POSITION WITH LINK FEED

For the machine equipped with sizing stopper automatic feed function,
input the sizing stopper positioning position for starting cutting.

9 AUTO STOP LINK FEEDRATE (mm/min)

Input the feedrate at which the sizing stopper is fed out in synchroni-
zation with the blank.

1¢ STOCK OUT LENGTH (FL)

Input the initial projection length of bar when bar material is changed.

11 BAR PULLER STARTING POSITION (PS)
Input the feed starting position of the draw finger.

See the illustration below.

—

/i;}// t::::::;_____:ii?\\ Draw finger

PS !

Chuck

Bar
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12 BAR PULLER GRIPPING DISTANCE (D)

Input the gripping length of material to be gripped by the draw finger.

See the illustration below.

/
EZ/ 2

o
=

Bar puller (draw finger)

Chuck

Bar

13 BAR PULLER REACHING SPEED (mm/min)

Input the feedrate of the draw finger in which it is advanced to grip
the bar.

14 BAR PULLER DRAW SPEED (mm/min)

Input the feedrate of the draw finger in which it pulls out the bar.
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13-2. GRAPHIC EDITING FOR BAR

When "1" through "4" 1is
the system provides the
displayed when starting

CB@P2 2476-E P-109-A2

FEEDER/PULLER SPECIFICATIONS

set at No.l of BAR FEEDER/PULLER PARAMETER screen,
screen where the input of the bar material is
the graphic edit operation. Input of the data for

the parameters at such screens makes it possible to control the bar

feeder/puller by proper

(1) Input of "1":

M code commands.

When "1" is input at No. 1, the displays as shown below are displayed
for the input of data for top cutting and sizing stopper.

TURRET
TOOL MO,

Tol=

DI

i. TP ='r

T-OFFSET
T-GROUP
OFST GRP
T-POSIT

BAR STOP
CUTTING
START FT
EMD PT

maTErizl N

ON= |

T3=
0G= - |
KT=
zZT=
Sp=
TP=
Hei= i |

—

XZ=

zme M. T

' OF
lectian of

5=

urres:

8=k TURRET, 1= TURFET

ORLERT | OFZERL

| | ’ | J

CFUUCE2)IE3EYESIESIEZIES)
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PEODOG OCOFERALATIOCH IGF

#AHEAR STOCK K
(STOFFER)

EDITING I.IGF

Sk

TURRET  Fe-
TOOL MNO. Th=
T-OFFSET Ofi=
T-20SIT XTe

zT=

EAR STOP SP=

LINK FED M =

‘2@
168

selection of turret: O0=A TURRET, 1=B TUREET

CFEE

CRIERI | [_ ’

] ;

FIUE2EIIEYDEsIEa)IED(ES)

Input of "2" or "3":

When "2" or "3" is input at No. 1, the display for the data input for

the sizing stopper is displayed.
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(3) Input of "4":
When "4" is input at No. 1, the display for the data input for bar
puller is displayed as shown below.
[ TROL OCOFERALTICN IGF EDITING 1,157
HHEAR STOCK:H# I-E- - lmm
(BAR PULLER)
FL .. L ;
TURRET St . !
TOOL MO. TN= | T
T-OFFSET ON= - ;
T-POSIT XT= i
ZT= ;
BAR OUT FL= 15. 069
START  FS5=  £0.000
GRIPDIST D = 10.860
PULL LMNG L = -
—
matzrial nams MO, P
L OF
selection of turret: B=A TURRET, L=3 TLFFZT
CRLERT |CFDER: | ’ | ' | |
(.
(FIE2)IEZEL)ES)ESIEZIES)
* At the parameters BAR OUT, START and GRIPDIST in this page, the
data set for the IGF parameters are displayed as the initial value.
Note 1: Parting off should be-set as a single process.
Note 2: The programs related with bar feeder or bar puller operations are

not checked by the process test.
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SECTION 14 IGF ON IN-PROCESS GAUGING FUNCTION SPECIFICATION

14-1.

When the in-process gauging function is selected, gauging cycle programs
can be easily made by designating measuring points as the measuring process
in the graphic edit operation.

PARAMETERS USED FOR GAUGING CYCLES

The following parameter setting page is provided to set IGF dimension pa-
rameters related to the gauging function. Data is to be used as arguments
when a gauging cycle subprogram is called from a machining program. Change
the data as needed.

s ™

PROG OFERATION IsF PARAMZTES

=@ Lo

+DIMENSION PARAMETERY:

27 GAUGE PT TO APPROACH PT1 DISTANCE (APP)

28 1ST GAUGE PT TO APPROACH PT2 DIST(APPS) 1.008

29 GAUGE PT TO IMAGIMNARY PT DISTANCE (IMP) 2.008

30 NG LIMIT (DNG) 0.046

21 OK LIMIT (DOK) 0.625

i OF

! OF

! 0B

ORDERT | OPDERL | | I | I QuUIT I J
.

(EFJE2IEF3IIELYDES)EBIFEFADFES)

(1) Abbreviated codes indicated in ( ) at the end of each message are the
arguments for which the data is set. For the details of these argu-
ments, refer to the Instruction Manual for Automatic Work Gauging and
Automatic Tool Gauging (Publication No. 27@9-E-R1).

(2) Parameters DNG and DOK can be set during the graphic editing operation
regardless of the data set at the parameter setting screen.
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14-2. MAKING GAUGING PROCESSES

The gauging cycle is programmed taking one gauging operation as one proc-
ess. To conduct the gauging cycle at different points, make a gauging
process at each of these points.

14-2-1. Gauging Cycles for Rough, Finish, and Copy Processes

The procedure for making a gauging process are explained below. The
process for which a gauging cycle is made with "FINISH OD=-" of the shape

explained in the Basic Section.

(1) After data input for the machining process is complete, input the
data for the gauging cycle.

Press the function key [F3] (CREATE) and the WRITE key in the same
manner as for the machining process.

~
( FRCG OQOPERATIOM IcF EDITIMG  I.IGF
HPROCESS 4-8- - lmm
PROCESS x[

NO 1=A ROUGH O.FACEL
MO 2=A RCUGH 0OD-

MG 3=B FIN. O.FRCE!L
NO 4=B FIM. QD+

MO S=A GROSWE ODL
MO 6=A THREAD 00~
NO 7=

NO 8=

NO 9=

NO1@=

NO11= N 3
No12= % o
select shepe define method using function key

' Q

Key in the process number and press the WRITE key.

I

coPY IDEJ_ETE

CORDERT IDE[‘EF!J, CREATE | INSERT

| |

COEIEIEFOEsEs)FENDES)

A gauging process may be created at any process and it may not
necessarily be created only for the final process. It can be
created after the completion of machining data input of a process

for which the gauging cycle is to be executed.

The explanation below is given to make a gauging process for process
'"NO 4=B FIN. OD=",
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(2) With the two-saddle model, select the turret on which the sensor is

installed.

Select "1(=GAUGE" for the process type.

- N
FROG ODOPEPATION Ier EDITIMG  I.IGF
LHPROCESS 4. ' 4-1- = imm
(KINDS)
NO 7= T
X
TURRET  FB= 5]
SN
i 50 [
'@
process kind: 1=ROUGH,2=COPY, 3=FINISH, 4=THREAD, S=GRICVE, E=DRTLL,
T=PECESS, 8=NC PROGRAM, 18=GAUSE
|GRDEPL I G-MADE | GUIDE l I I
\_ J

CUUCE2DIEIEDEEFEsIEFNNES)

(3) The gauging operation for the selected gauging direction is shown in
the figure below.

Select the optimum gauging direction for the process for which the
gauging cycle is executed.

p =
FPROG OPERATION IcF EDITIi®S  I.IGF
HHPROCESS#5 4=2- - 1mm
(GAUGING DIRECT)
MO T=A GAUGE T
X
pIRECT o~
9 —
o 58 e
7=RECESS, 8=NC PROGRAM, 18=0AUGE
118
9auging direction: 1=0R,2=IR,3=0D,4=ID,S=0 FACE.6=I FACE
ORDERT |ORDER! |G—MQDE I GUIDE I I I
L _J

CEODE2EIEDNEYFEs)FENES)
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{Gauging Operation Pattern>

(:) Turret indexing position

@9 : Reference point

(:): Gauging point

(:): Intermediate point, gauging cycle start point
—-——

Axis movements in gauging cycle

<——: Axis movements generated by IGF
a) OR b) IR
X /C / X ff/
7 1
Q-:@f /
.r‘”
/
T_bﬁ g /
z 7
c) 0D d) 1Ip

>
X
4

(?ii;fgg;/ ;?
_1___£:l___ 1 Ei.r_ f?f
s S

e) O FACE f) I FACE
X | L2 X 7
i 1/

P-115-A3
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(5)

( FROG
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Input the turret position number on which the sensor is installed,

tool offset number of the sensor, and the turret index positiom.

i

oFE

HEPRIOCESSHx
(SENSER LDESIGHNT)
NO 7=A GRUGE CR

TOOL NO. TN=
T-OFFSET ON=
T=POSIT XT=

zT=

~ATION IF SOITING:

‘108
gauging dirsction:
11

= e

1=0r,2=IR,3=00,4=1ID.5=0 FAlE.B=I FalZ

NFTERT

RDERL |

j

CEFUUJE2JEIEHDEBSESEADES)

Select the process for which the gauging cycle is executed.

Processes selectable are only ROUGH, FINISH, COPY, and GROOVE.

any other process 1is selected, an error occurs.

s ™
FEOG OPERATION IcF EDITING  I.IGF
hor PROCES S 4=7= - imm
1OBJECT PROCESS) AHPROICESS h
MO T=A GRUGE OR HO  NAME MO NAME
1 A ROUGH O.FACE: 13
proceESS  NO-[H 2 A ROUGH OD« 14
3 B FIN. O.FACEL : e
4 B FIM. OD+ 1&
S ~ GROOVE ODL iF
5 A THREAD OD+ 18
g 19
2 268
S 21
13 22
11 23
iz 2=
1208
1269
cracess (0. for gauging cbject pracess ?
CPDERT IORDERL | | | I i
\_ J

(FJE2)(E3IEFE4)(ESIEs)EZIESE)

If
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In case the gauging direction set in step (3) and the process selected do
not match each other*, an error occurs.

* The surface on which the gauging cycle can be made is not present in
the selected gauging direction,

The allowable combinations of processes and gauging directions are shown
in the table below. '

Process GAUGE
Kind Direction OR IR oD ID 0 FACE |I FACE
1. ROUGH 1. OD = 0 X o X 0 X
2. COPY 2. 1ID = X o X o X o
3. FINISH | 3. O.FACE | o X o X o} X
6. I.FACEt ¥ o X o X o
7. M.OD=— 0 X o X o X
8. M.ID= X o X 0 X o
9. M.FACE { o X o X o o
1¢. M.0D — o x o) X 0 X
11. M.ID — X o X o X o
12. M.FACE { x ) X o ) o
4. GROOVE | 1. OD | o X o X 0 X
2. 1p} X o X o X o}
3. FACE - o X o X o o
4. WIDE OD | o X o X o X
5. WIDE ID ! 57 0 X o X o
6. WIDE FACE =~ o] o o X o o
7. V OD} ) X o X X X
8., V ID{ X o X o b4 X
9. V FACE = X X X X 0 o

o: Gauging possible
x: Gauging impossible
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(6) Press the function key [F3] (NEW CREATE) to set the gauging points.

4 N\
PROG OFERATION I EDITTi:  ILIGF
KPR ES St 4-E-0- Lenm
CERUGING APOINT:
NO 7=R GRUSE O ]
ns . : —
b se i
process MO, for gauging cobiect process 7
4
select shape define method using Function key
MER! FROCESS
ORDERT CREATE | AMEND HIIT J
o

CUOCE2)E3IENEFEEFEs)FEDNES)
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Set the reference point.

CB@@2 2476-E P-119-A3

The reference point corresponds to the position indicated by é@ in
the gauging operation chart given in step (3) above.

L3 =

-

reference point for cycle ?

sa

o
ssiect shaps define msthod using function key

[

|

FUE2EIEDESIEsIEDES)

Default of the reference point coordinates:

X-axis {

------------------

For inside diameter gauging

For outside diameter gauging ..

.0

. BLANK OUTSIDE DIA OD
+ 0D CLEARANCE

BLANK FACE + FACE CLEARANCE
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Cautions:

In the gauging process setting screen, only the reference point
and gauging points are set. The gauging cycle start point is
automatically determined in the following manner according to
the set reference point and gauging point.

C) Turret indexing position
//jr Reference point
0=~ o
- Gauging point
lf,Approach point

o
(j Relative value of the gauging target

point value and the approach point
2 (APP: parameter set value)

—<——: Rapid positioning

Intermediate point, gauging cycle
start point

® 00ve

NN

Positioning in cutting feedrate

Gauging cycle start point:
a) When the gauging direction is O (outside) or I (inside):

Start point (X, Z)
= (X coordinate of reference point, Z coordinate of gauging
point)

For OD:

Start point (X, Z)
= (@ of program coordinate, Z coordinate of gauging point)

b) When the gauging direction is FACE:

Start point (X, Z)
= (X coordinate of reference point, Z coordinate of gauging
point)

Therefore, depending on the workpiece shape, interference
may occur if the gauging cycle is executed using the preset

reference point. .
Reference point

xample: @D

%
9%

N
N

'

©)
/]
74

N

" s
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If the selected reference point is not correct, interference
occurs during sensor movement from the start point to the
gauging point. Therefore, the reference point must be reset at
a position where axis movement from the reference point to the
gauging point will not cause interference.

Example: To avoid interference, set the reference point at a
position as illustrated at left.

)

VA

f? Reference point

(8) Set the gauging point.

The gauging point can be set by the following two methods.

a) Automatic setting using the reference point
b) Direct setting by keying in the coordinate values

Select the optimum method depending on the point at which gauging is
to be executed.

(" R
FPELSG OGFPEEATION IF ELITINe: I, IGF
VAPROITESS M & d-F-E- L,
CEALGING PIINT 1SHAPE= CRtmReRas
NO 7=R GHUZE OR %
POINT -
Z = &a ‘l\
MG LIMIT DN= 3.340 :
0K LIMIT DO= 0.020 | : e “-..K"
e
FF POINT i = 50,800 _
= 75,580 2] El’la
referencs point for oycsle 7
aF
presz the T3 ksy sar inputing the refsrence point,
SEsE
FOINT UIT
N J

(FUCE2)CE3EFE4aESICE8)EZI(ES8)
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a) Automatic setting using the reference point
A flickering point will appear on the shape displayed on the
screen. This point appears at the mid point between the start
and end points of the shape element intersecting at right angles
to the designated gauging direction.
In the example, the shape elements used to define the shape are
"C+— tN+<RT1C". Because "OR {" is selected as the gauging
direction, a flickering point appear at the mid point between
the start and end points of the shape element drawn by "',
Flickering points do not appear on other shape elements.
In this example, two elements represented by " " are displayed.
When the shape display screen is displayed first, the cursor is
located on the left side "«" and a flickering point appears on
the corresponding shape element.
Pressing the cursor control key shifts the cursor to the
right side "+«", and the flickering point appears on the
corresponding shape element.
4 e s N
PROG OPERATION ieF EDITI = I.IGF
LRPROCES S d-F—E- Lo
EAUGIHNG POINT'SHAPE= CermiflRrc
MO 7=A SALGE OR x
POt x -
Z =
NG LIMIT DM= 9.848
o LIMIT DO= 9.928
RF POINT X = : .
Z= 50 i)
press the F2 key for inputing the reference point.
press the F2 key for inputing the reference point.
I
' GAUGE
POINT ouIT
\. J

(FUE2DIEIFAODEEFEB8FANESR)

Similarly, the flickering point can be displayed on the required

shape element using the cursor control keys and i
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The coordinate values of such a point are displayed in the lower
left area of the screen. This is the reference point. To use
the reference point as the gauging point, proceed as follows:

1) Move the cursor so that the flickering point appears at the
required shape element.

2) Shift the cursor to POINT X or Z.
3) Press the function key [F3] (GAUGE POINT).

The coordinate value displayed as RF POINT automatically set at
the coordinate value of POINT. Conduct steps 1), 2) and 3) for
both X and Z.

When the gauging point has been set, an "x" appears at the
flickering point position. This point is taken as the gauging
point.

Precautions:

1) The reference point is displayed only on the shape element
which is at right angles to the designated gauging direc-
tion. The reference point is not displayed on an arcs or
tapers.

2) When there is no shape element on which a reference point
can be displayed, the message ''there is no gauging reference
point" appears in the lower left corner of the screen. In
this case, the reference point and reference point data are
not displayed.

OKUMA MACHINERY WORKS LTD.



CBPP2 2476-E P-124-A3

b) Direct setting by keying in the coordinate values

To conduct the gauging cycle at a point other than the reference
point, directly input the required gauging point coordinate
values from the keyboard. After the coordinate values are

input, an "x'" appears at the corresponding position.

FPROG ODFPERATION IGF EDITING I.IGF

KHFROCES S ' 4-E-E-  imm
TGALZING POINT \SHAPE= Cg?RR+R+C
MO 7=A GALGE OR

b
POINT K =  71.50@
Z =  65.900
NG LIMIT DN=[EHEER
0K LIMIT DO= 6.826

RF POINT X = 0. 068

4

Z = 79.508 58 fe
prezs the F2 key for inmputing the reference point.
‘6@
compensatablie limit of tocl offset. (DNG)
R | o |
FOINT 1 auIT

CEDOE2EIEFEFIEIEFIEDED

(9) OK and NG limit setting

The NG limit establishes the allowable error from the target value
(commanded value), and if the difference between the target value
and the actual measured value exceeds this value, an alarm occurs.

The OK limit establishes the compensation activation limit. That
is, if the error between the target value and the actual measured
value exceeds this value, compensation is made.

For the limit setting values, those preset at the parameter setting
screen are displayed as defaults. If a value change is required,
directly key in the value from the keyboard.

For details of OK and NG limits, refer to the Instruction Manual for
Automatic Work Gauging and Automatic Tool Gauging (Publication No.
27(@9-E-R1).
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(11)

Press the function key [F7] (QUIT) to stop
mode.

CBPP2 2476-E P-125-A3

the gauging point setting

The screen at right shows the display example when the reference
point on the second "=-" shape element is automatically taken as the

reference point.

\
PROG OFERATION IoF EDITIMG  I.IGF
HRFPROCESSHk 4-E-E- L
USAUGING PUINTISHAPE= CetnpfRac
NO 7=A GAUGE CR " i
POINT R o= £5. 868
2= 48,335
NG LIMIT DiNs &. B4
OK LIMIT DO= 8.620
RF POIMT X = B85. 686 .
Z=" 48.335 Y sa Be
press the F3 key for inputing the reference point.
! GA
compensatable limit of tool offset. (DNG)
EIN |
FPOINT QUIT p
L

CECUJE2IEIEYDESEBEFEADESR)

Press the function key [F7] (QUIT) to stop the gauging process
creation mode.

( ™
PROG OFERATION i6F EDITING  I.IGF
#HPROCESS#:k d=F=-0= Lmm
CSALGING POINT?
N0 7=0 GAUGE OR x"
.58
p - i
b se 0
compensatabie limit of tool offset. {DNG)
B e}
select shape defins wethod using function key
I MEL: PROCESS)
ORDEPT CREATE | AMEND | aurT J
,

CFOE2ENFIODE)CEsIEFEDES)
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Gauging Cycle for Grooving Process

For the grooving process, operations required to create the gauging proc-—
ess are basically the same as used for the gauging process creation for
Rough, Finish and Copy. The only difference is the display of the
reference point for setting the gauging point explained below.

(1) Groove (single groove)

For a grooving tool, the tool offset data is set for point (A) with
the corresponding tool path displayed. In this case, the groove
width is identical to the grooving tool width. Therefore, the tool
offset value calculated after the execution of the gauging cycle is
the offset value for point (A) of the grooving tool.

~
( FROG OPEERATION IsF EDITIMZ 2. IGF

R TESTHK
FSTEMDARLD )

RCTUAL POSITIOC
wA v 22T
A a0
B
ZB
E:
PROCESS
PROCESS
CUTTIMNG
gH a1
SCALE: mm
15.5688
'STOP
'START
{STOP

[T}

190

I TRACE
START | STOP RESET | ERASE

EFJE2IEIIEDESEBIEDESE)

P-DISP
ON/OFF

QUIT | [EXTEND] _)

To compensate the tool offset
data of the X axis direction at
point (A), it is necessary to
conduct the gauging cycle on the
surface on which point (C) lies.
Similarly, to compensate Z axis
direction tool offset data at
point (A), it is necessary to
conduct the gauging cycle on the
surface on which point (B) lies.

7

//////

Because the surface on which point (D) lies is determined by the
tool width, it is not directly influenced by the tool offset data.
Thus, the tool offset is not used for this surface.

N

\El
=
o

N
S

\\\\

OKUMA MACHINERY WORKS LTD.



(2)

CBPP2 2476-E P-127-A3

Display of a reference point for the setting of the gauging point is
given on surface (C) when the gauging direction is " | ", and on sur-
face (B) when the gauging direction is " «'".

In the same manner, a reference point is displayed at the center of
the surface which is directly influenced by the tool offset in end
face grooves and ID grooves.

Multiple grooves

For the multiple groove machining operation, the first groove posi-—
tion is designated. The other grooves are machined in reference to
the first groove by designating the shift amount.

Therefore, the gauging cycle should be conducted for only one
groove. In the IGF gauging process, a reference point is displayed
only at the first groove.

PEOG ODPEEATION IGF ECITING Z.IGF

EHRTE S

{STEMHDARD}

PROCESS R = 2
FROCESS B = 9 s
CUTTING TIME
BH @M 58S
SCALE: mm

15. 908
EX
'STOP
'STOP

%A 45,020 i i = _

=} 20. 026 : i = S

XB 9. 260 '

ZB 9, BE0 -

c 6.000 :
100

TRACE
ERASE

P-DISP
OMAOFF

STGR I RESET

START QuIT |EEXTEHD] _J

EUE2EIELESEBIEZES)

The reference point is displayed at the center of the surface which
is directly influenced by the tool offset. Although the reference
point is displayed at the first groove only, the gauging cycle can
be conducted on other groove by directly inputting the gauging point
coordinate values from the keyboard.
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Wide groove

CB@P2 2476-E P-128-A3

In wide groove machining, the tool offset data at point (D) (tool
left edge) is used for machining surfaces (A) and (B) and the tool
offset data at point (E) (tool right edge) is used for machining

surface (C).

/7
(A),

e

x(C)

7

S

This means that reference points are displayed on all of these
machined surfaces because all are directly influenced by the offset

data.

PRGS

®kTEST i
FSTANDRRD )

43.422
43,300
3,088
0.022
9.o2e

DQPEEATION igF

EDITIrGG

CUTTING TIME

BH @M 215

SCALE: mm
15,908

'STOP

\START

'STOP

ZTERT | STOR | FESET

TRACE
ERASE

I auIT |EEXTEHDJ

P-DISP
OMAOFF

FUUE2EEDNEIEFEBRFAACFES)
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The reference point for the gauging direction " } " is point (B') as

shown below.

~
PROG ODOPERATION IGF
#APROCESSHx

LEAUGING POINT)
NO 3=A GAUGE OR

% -
2=

B.048
0.828

x
POINT

NG LIMIT DN=
OK LIMIT DO=

EDITIN:  Z.

4-E-E-

IGF

Linm

RF POINT X = 48.008 4

Z = 47.500 Y
reference noint for cucle ?
! OF

press the F3 key for inputing the reference point.

199 Z

POINT

GAUGE l I

GUIT |

FIOCE2EFONCEsICEs)EFDES)

The reference point for the gauging direction "<-" is point (A') or

(C') as shown below.

PEOG OQOFERATION IsF EDITING
#HPROCESS ok
LGRUGIMNG POIMT)

NO Z2=A GRUZE 0 FACE

POINT

X
z

Z.IGF

4-E-£-

Lmin

0K LIMIT DO=

RF POINT X

Z
reference po
!oF

1

NG LIMIT DM=

a.848
6.028

45. 6o

se

-

20.680

int for cycle ?

press the F2 key for inputing the reference point.

188 Z

GAUGE
POINT

QUIT |

(FJE2IEIEDEBS)EFEs)IFEDNES)

OKUMA MACHINERY WORKS LTD.



CBP@2 2476-E P-130-A3

The first reference point is always displayed at point (A'). To

display reference point (C'), press the cursor control key : Yo
return the display to reference point (A'), press the cursor control

key III

fp— - ™
PROG CPERATION I5F EDITIN: Z.I5F
#HPROCESS % 4-E-E-  imm
{GALGING POINT)
NO 2=A GAUGE O FACE
PoINT X -
2=
MG LIMIT DM= 3.040 s
K LIMIT DO= 0.620
RF POINT ¥ = 45.800 A S i . St
Z = 65.883 so 168 2

press the F3 key for inputing the reference point.
1}

press the F23 key for inputing the reference point.
1

auIT |

GRUGE
POINT

(FUE2)(FE3)(Fa)(ES](E6)(E Z)(E8)

In the gauging cycle at reference point (A'), the results of the
gauging cycle are fed back to the tool offset value (Z) at tool
point D.

In the gauging cycle at reference point (B'), the results of the
gauging cycle are fed back to the tool offset value (X) at tool
point D.

In the gauging cycle at reference point (C'), the results of the
gauging cycle are fed back to the tool offset value (Z) at tool
point E.
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14-3., PROCESS EDIT OPERATION PRECAUTIONS

The gauging process is automatically deleted when the process for which the
gauging process is defined is changed or deleted.

(1)

(2)

After a machining process change

If any of the TURRET, KIND, or DIRECTION of the machining process are
changed, the corresponding gauging process is deleted. When the
display is returned to the PROCESS screen after the changed process
complete, the message '"Deleted the gauging process' is displayed in
the lower left area of the screen. This deletes the gauging process
from the screen.

After deletion

When a machining process is deleted by pressing the function key [F6]
(DELETE) and the corresponding process number, it automatically dele-
tes the gauging process.

The message '"Deleted the gauging process' appears in the lower left
area of the screen and the gauging process display disappears from the
process list.

144, GAUGING PROCESS TEST

In the IGF process test, the gauging process is processed in the following
manner.

(1)
(2)

(3)

(4)

On the IGF TEST screen, only tool paths are displayed for the gauging
process graphic display.

The IF statement block created as the gauging cycle ON condition is
not executed and ignored.

Axis movement from the approach point to the gauging point is
displayed as a rapid feedrate movement path. Actually, the gauging
cycle is executed at a cutting feedrate within this distance.

Cutting time calculation for the gauging process is made in the
following manner.

Gauging cycle time
= Positioning time
(from turret index position to gauging cycle start point)
+ Positioning time* (from gauging cycle start point to target point)

3%

Actual operations from the gauging cycle start point to the target
point are as indicated in the figure at left. Calculation of the
cycle time is made assuming the gauging cycle as shown at right.
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Gauging cycle start point Gauging cycle start point

—~—— Rapid feedrate

—<—— Rapid feedrate
—~ -—- Cutting feedrate

. Approach point

Contact
point

A T80T

Target point

1 APP-APPS

Actual Operation The Assumed Operation for Calculating

the Cycle Time

Although an error is generated in axis movement from the approach point to
the contact point, it is negligible in the sense that the distance between

the approach point and the target point is small as set by the parameters
(APP, APPS).

However, an error may not be negligible if such distance is re-set to a
larger value.
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14-5. NC GAUGING PROCESS PROGRAM

14-5-1.

Configuration of the Gauging Process Program

The gauging process is converted into an NC program whose configuration
is shown below.

Animation Data

N@@gg1 Machining Process
(Process for which
gauging process is If the condition to execute the
designated) gauging cycle is not satisfied, the
process advances to the next
process.
-
IF[VDIN[32]EQ” ¢/ INMS(@1
Sensor indexing
Positioning at gauging cycle start point — (1)

Call of gauging cycle subprogram
(OWXMA, ODOAA, etc.)

Retraction of turret to the turret index position

Next Process

Call of gauging cycle ON condition cancel
subprogram (OMSSF)

—={(2)
Call of gauging cycle ON counter check
subprogram (OCNCK)

M@2

Program areas in [[__]| are the parts converted by the creation of the
gauging process.

(1] sewus Created according to gauging process

(2 s i Always created at the end of a program even if the gauging
process is designated only once.
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14-5-2. Example Program

N@@g@1
N@@g@2
N@@g3
N@1Gg
N@1¢1
N@1¢g2
NQ1¢3
N@1¢4
N@1¢5
N@1@6
N@1@7
N@1¢8
N@1¢9
N@11¢
N@111
N@112
N@113
N@114
N@115
N@116
N@117
N@118
N@119
N@g12¢
N@g121
N@122
N@123
N@2¢g
N@g2¢1
Ng20@2
N@2¢3
NG 204
N@2@5
NMS@1
N@30¢¢
N@3¢1
N@3¢2
N@3¢3
N@304
N@3¢5
N@306
N@3¢7
N@LOQ
N@4G1
N@4G2
N@4@3
&M73

N@LQL
N@4@5s
N@4d6
N@g4Qg7

Gl3
GOg X  50¢ Z  80¢
G50
G97
GOg X 11¢ z 92
X 102
G96 G11¢
G87 N(@1¢5
G81
GOg X 48
Gyl Z 9¢
X 5¢ Z 89
Z 70
¥ 60
X 82.321 z 50.
GU3 X 85 7 45,
G@1 Z 35
GU2 X 95 Z 3¢
GOl X 98
X 109 7 29
G4
G8y
GOUg X 102
Z 92
X 110
G97
X 50¢ zZ 80¢
IF [VDIN[32] EQ (/] NMS@1
Ggg X 110 Z 95
7 79.
CALL OWMXA MSP=5( APP=2
Z 95
X 500 z 8¢
GUg X 50¢ Z  8¢g
G97
X 11¢ z 70
X 64
€73 X 46 Z 70
GOg x 11¢
X 50¢ Z  80¢
G97
GOUg x 110 Z 93
i 60
G71 X 47.4 2 73
GOg x 11¢
X 500 Z  80¢
G13

CB@P2 2476-E P-134-A3

S350¢
S 562 M41 M@3 M@8
TP3¢3¢3

S 18¢

G42 F (.18

67
67 I -8.66

I5

K -¢.01

S 562 M@5 M@9
T@30¢

——Judgment of gauging cycle ON conditions
T121212—=—>5ensor indexing
5 Positioning at gauging cycle start point
APPS=1 IMP=2 DNG=(.@4 DOK=(.@2 TOFN=G3*—1
Call of gauging cycle subprogram

TlZGG*—Retraction of turret to the turret
index position

S 601 M3 M@8
TA9F909

D 4 L 2¢ F@¢g.1 E @.2
M@9

TEIGY

S 672 M@8

TQ747¢7

H2.6D 1.¢38 U ¢.¢6 B 6¢ F2  M22

M@5 M@E9
T@700
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N@4@8

N@4¢9 CALL OMSSF
N@41¢ CALL OCNCK
N@411 Gl4

N@412

N@413 CALL OMSSF
N@414 M@E2

CB@P2 2476-E P-135-A3

PEg1Q

Call of gauging cycle ON condition
cancel subprogram (A-turret side)

—=—— Call of gauging cycle ON counter
check subprogram

PEd@LQ
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Description of Example Program:

The example program consists of the FIN. OD=, GROOVE OD{ , and THREAD
OD =— processes.

9
¢ Gauging point
70
” /
__________ — —— ——5
I
o I
I
age : M5 P2
; | ¢ K”/-1
1
I
I
s |
=] Ive) = |
— _ o0 _ [Te] 1
h=8 A= h=J ;
I
|

Drawing of Machining Program Created in the Basic Section

N@10@g - N@123: FIN. OD=

N@3¢@g - N@3¢7: GROOVE OD ¢

N@4(GF - N@4@E6: THREAD OD =

N@2¢@ - NMS@l: Gauging process ((1) in 14-5-1)

This is the gauging process for the FIN. OD-—. The gauging point is the
point marked by an "x" in the diagram above. In N{2¢@, the gaugng cycle
ON conditions are checked. If the conditions are not satisfied, the

process advances to the next process '"GROOVE 0D} ".

The N@4@7 - N@413 blocks cancel the gauging cycle ON conditions as well
as check the gauging cycle ON counter. These blocks are always created
even if when a gauging process is designated only once. ((2) in 14-5-1).
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Precautions:

(1)

(2)

(3)

Data at VDIN[32] in the first block of (1) is automatically set to
"1" when the gauging cycle ON condition counter counts up, or the

GAUGING CYCLE ON button on the operation panel is pressed and the

gauging cycle is executed.

Condition check for the initial workpiece gauging and the initial
workpiece gauging program for the tool life management specifica-
tion are not created by the graphic edit function.

To execute the initial workpiece gauging, add the following infor-
mation in the editing operation.

Check if the automatic tool change has been conducted
/ due to tool life expiration

N@g@g@1 CALL OTRCK =

Proceed to the machining process when the
initial workpiece machining or initial

IF[VDIN[33]EQ GJNMSQQ workpiece gauging cycle ON conditions are

not satisfied.
Initial workpiece machining program
(program containing larger stock)
Indexing sensor
Positioning at gauging cycle start point
Calling the gauging cycle subprogram

(To allow tool offset data compensation to be conducted
by setting a large +0K zone)

Retraction to turret index position

NMS99 Machining process

Gauging

The System variables used for tool animation designated in the
gauging process are not included in NC programs.

Therefore, in the automatic operation mode graphic display, the tool
form data (tool data setting mode) assigned for the turret position
on which the sensor is installed, are displayed as animated.
Therefore, set the proper data in the tool data setting mode.
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SECTION 15 FUNDAMENTAL GRAPHIC EDIT OPERATION FLOW AND CURRENT OPERATION
POSITION

Graphic edit operations are divided into a number of steps to allow the
operator to enter data without complicated processes. The IGF system
accordingly provides a number of display pages.

One potential disadvantage to this system is the possibility of the opera-
tor losing track of where he is in the data entry operation. To avoid any
possible confusion, a page identification number has been included at the
upper right of each page in the graphic edit function to allow the operator
to keep track of precisely which procedure he is conducting at any given

time.
Page identification number
s N
PROG OPERATION IGF EDITIR AEC. IGF
$oHPROCESSHok [4-8= ] 1nm
X
PROCESS

MO 1=A ROUGH O.FRCE!L
MNO 2=A ROUGH OD+

MO 3=A FIN. O.FRCE{
MO d4=A FIN. OD+

MO S=A GROOVE ODI

MO 6=A THREARD 0D+
NO 7=

NO 8=

MO 9=

NO1@=

MO11=

NO1z2=

CHUCKING OI:(0.D.CHUCKING=8, I.D.CHUCKING=1)

! OF

Key in the process number and press the WRITE key.
I

ORDER1 IORDERI CREATE | INSERT | COPY IDELETE I

COCE2E3EIDNEsEFEs)EDNES)

Operation processes of the IGF graphic editing have four hierarchy levels
as shown in the figures on the following pages, Graphic Edit Operations -
Operation Flow.

Each digit of the page identification numbers has following function.
=9 ~-8~49
[—-Identification number in level 3 (1, E and blank)

Identification number in level 2 (1, E and blank)

Identification number in level 1 (1 - 6, E and blank)

Identification number in level @ (1 - &)

In this section, the page identification number is simply called the page
number.
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The number-string in the parentheses in the boxes of the charts on the pre-
ceding pages correspond to the page numbers which are displayed on each
display page.

The page number provides a means to recognize whether the function has
another hierarchy level or not. That is, if the number corresponding to
the next hierarchy level is no provided (or empty), it means that the func-
tion has no next level and if it is "@", the function has another level.

If the number corresponding to the present level is "E", the operation can
be returned to the level one level higher than the present level by
pressing the function key [END]. Note that this return operation is
possible only when the necessary data has all been entered.

An example operation flow is outlined below assuming rough cutting opera-

tions. (Flow after the start of graphic-edit)
Processing Operations Page No Level
MATERIAL Designate the blank material in the 1- - = @
@ coded number.
BLANK SIZE Enter blank length(s) and diameter(s) | 2-0- - 1]
(multiple OD/ID).
CHUCK & CENTER Enter chuck and tailstock spindle 3- - - ¢
@ dimensions.
PROCESS Process table is displayed. For 4b-@- - ¢
designating processes newly, press
@ function key [CREATE].
PROCESS Select the desired process from menu. d=1~ - 1
(KINDS) 1=ROUGH, for example.
PROCESS Select cutting direction from menu. =2 = 1
(DIRECTION) 1=0D «, for example
PROCESS Designate the tool number of the tool G—F—o— 1
(TOOL DATA NO) to be used for the specified cutting.
PROCESS Check the tool data. Make corrections | 4-4- - 1
(TOOL DATA NO) if necessary.
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Processing Operations Page No. Level
PROCESS Check the cutting conditions deter- 4-5- - 1
(CONDITION) mined automatically and displayed.

Make corrections if necessary.
PROCESS Check the finishing conditions deter— | 4-6- - 1
(CONDITION) mined automatically and displayed.

U Make corrections if necessary.

PROCESS Determine whether the data is to be 4-E-@- 1
(SHAPE DEFINE) input newly or the data already stored
is edited. Select "CREATE", for

U instance.

PROCESS Entry of Cycle Reference Point 4—E-1- 2
(SHAPE DEFINE)

Check the reference point data deter-

mined automatically and displayed.

b Edit it if required,

PROCESS Definition of Shape 4L-E-E-{ 2
(SHAPE DEFINE)
Enter the shape using the function

@ keys representing shape elements.

PROCESS Entry of Start Point 4-E-E-1 3
(SHAPE DEFINE)

Enter the start point data. The

prompt START PT is given only for the

@ first shape element.

PROCESS Entry of Shape Element Data 4-E-E-E 3

(SHAPE DEFINE)

Enter the data for defining the shape
element selected.
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]

Processing Operations Page No. Level
PROCESS Definition of Shape 4-E-E-@ 2
(SHAPE DEFINE)

Enter the shape using the function
@ keys representing shape elements.
PROCESS Entry of Shape Element Data 4-E-E-E 3
(SHAPE DEFINE)
Enter the data for defining the shape
element selected.
@ After the completion of entry of
shape element definition data
for the shape element selected,
the step will return to the shape
element entry.
PROCESS After the completion of entry of 4-E-E-{ 2
(SHAPE DEFINE) shape defining data for all shape
elements selected, the page number
should be as indicated at the right.

g Press the [QUIT] key.

PROCESS Press the [QUIT] key. 4-E-(@- 1

(SHAPE DEFINE)

PROCESS Press the [ORDER { ] key. 4=~ - ¢

PROCESS Process Table 5-¢- - 1]
The Process Table is displayed.

1 Carry out PROCESS TEST.

PROGRAM MAKE Enter a program name and make an NC 6= == @
program from the IGF data.
OKUMA IGF
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SECTION 16 ANTMATION DATA
16-1. SYSTEM VARIABLES FOR ANIMATION DISPLAY

The tool shape data, chuck barrier data and tailstock barrier data can be
commanded in the same manner as conventional part program using the system
variables., Usually, with the IGF system, the tool shape data, the chuck
barrier data and the tailstock barrier data are automatically generated
using the system variables from the tool data selected and the definition
on the CHUCK & TAILSTOCK page.

16-1-1. Tool Shape Definition

The seven system variables indicated below are used for defining the tool

shape.

Variable Name Contents Data Size
VTLIN[I] Tool classification code 1 - 26
VILFN[I] Tool shape code 1 - 4
VTLAL[I] Tool angle ¢ - 360.000
VTLA2[I] Edge angle -360.000 - 360.00¢
VTLL[I] Holder length/Sticking out @ - 9999.999

length/Drill length
VTLD[I] Holder diameter/Drill diameter @ - 9999.999
VTLW[I] Tool width @ -~ 9999.999

The index [I] of the system variable is designated by the tool number.
The tool number indicates the station number of the turret.

For the tool life management specification, the system variable name is
assigned in the format VGR**[I]. The index [I] is the tool group number.
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Tool Shape Code:
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1 = ROUGH 0D«

2 = ROUGH ID+

3 = ROUGH FACE |
4 = ROUGH OD —

5 = ROUGH ID—

6 = ROUGH FACE 1{
7 = FINISH 0D«
8 = FINISH ID <«
9 = FINISH FACE |
1¢ = FINISH OD —
11 = FINISH ID—
12 = FINISH FACE 1
13 = THREAD OD <
14 = THREAD ID +
15 = THREAD FACE |
16 = THREAD 0D —
17 = THREAD ID—
18 = THREAD FACE f
19 = GROOVE 0D |
2¢ = GROOVE 1ID t
21 = GROOVE FACE «
22 = DRILL HSS

23 = DRILL CARBIDE
= DRILL CENTER
RECESS 0D v
26 = RECESS ID\

IR oo
(S,
noi

Tool shape number which corresponds to the
tool shape usable for the tool selected by
the tool classification code.

]

Sticking out length L

1

(ROUGH OD «, FINISH OD «)

Example: ROUGH OD «
TOOL NO. TN=2
TOOL ANGLE  A1=8(°
EDGE ANGLE A2= 3°

STICKING OUT L=4() mm

VTLIN[2] =1
VILFN[2] =1
VTLAL[2] = 80.¢¢d
VTLA2([2] = 3.00¢
VILL[2] = 40.00¢
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16-1-2. Chuck Barrier Definition

The four system variables indicated below are used for defining the chuck

barrier.

Variable Name Contents Data Size
VCHKL Chuck jaw length @ - 9999.999
VCHKD Step on chuck jaw @ - 9999.999
VCHKX Gripping diameter -9999.999 - 9999.999
VCHKZ Distance from programming zero | —9999.999 - 9999.999

VCHKL ™ 4

<
G
=
S

-VCHKZ
i

G{\h z
VCHKX Programming zero

ARRREE

™
I
™

SOOSOSNNRNNNNNY
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Tailstock Barrier Definition

The four system variables indicated below are

tailstock barrier.
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used for defining the

Variable Name Contents Data Size
VWKR Blank face position -09999.999 - 9999.999
VTSL Sticking out length of @ - 9999.999
tailstock spindle
VTSDA Center hole diameter @ - 9999.999
VTSDB Tailstock spindle diameter @ - 9999.999
VIER Blank face
V7777777777
VTSL [
ay
<<\((:qv';’ 77777
P e
?q(((((/ VTSDB
Programming VTSDA Kebzzs 2
zero
7
WAL L
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16-2. DRAWING BLANK SHAPE
The user graphic commands (UGC) are provided so that arbitrary blank shapes
may be drawn on the graphic CRT. With the IGF system, the blank shape is
automatically generated using the user graphic commands by the entry of the
blank data through the interactive operations.

16-2-1. Definition Format

The format used for blank shape drawing is indicated below.

DEF WORK +.vevevcavcnoncnnsnns Declaration of blank definition

A group of user graphic
commands used for
drawing blank shape

END' samsnims awsws e T, End of blank shape definition

DRAW aies s as iasns, % valsem i5% o Blank shape defined is drawn

16-2-2. User Graphic Commands (UGC)

The user graphic commands are largely classified into four types such as
drawing point setting, line drawing, circle drawing and painting.

The explanation below provides the format of the representative commands.
(1) Coordinate System for Drawing and Setting Unit

The coordinate system used for drawing the blank shape is the Z-X
coordinate system having the programming zero as the origin.

The unit system used is:

1 mm for metric system, (" )
and (.1 inches for inch X
system
Z
?\ Programming zero

- J/
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(2) Setting Drawing Point

POINT [z, X@]

Note: The command underlined may be used instead of fully giving
command characters. POINT, for instance, can be commanded
by the underlined characters PO.

The POINT command simply sets the starting point (Z@, X@#) for the
drawing and no actual drawing operation occurs.

This sets the last reference point (LP) for the drawing.

(3) Drawing Straight Line

LINE [Z1, X1]<,line-code>

A straight line is drawn from the last reference point (LP) of the
drawing up to the commanded end point. The end point is referenced
to the LP. That is, the command must be given in a relative value.
After the execution of the command, the LP is established at the end
point of this command.

= Solid line

= Dotted line R R R

Short dashes line — —_ _ _ _ _

Long dashes line

= Alternate short and long
dashes line

5 = Alternate long and two short -- --

dashes line
6 = No axis display
7 = Erasing

Line code:

n

¢
1
2
3
4

Default is "¢ (solid line)".

(4) Circle Drawing

CIRCLE [Z1, X1], [Zc, Xec] <,rotation-direction><,line-code>

An arc is drawn in the following conditions:

Starting point: LP
End point: {z1. x1)
Center: (Zc, Xec)

The coordinates of the end point and the center are referenced to
the LP. After the execution of the command, the LP is established
at the end point of this command.
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Rotation Direction:

R (clockwise)

R: Clockwise X
L: Counterclockwise A?;:::Qﬁ\
L

Default is "R (clockwise)". (COUHCEIC10%§WiSE)

Line code: Eight codes, @} through 7

(5) Painting

PAINT (or PF) <number-of-vertexes><,vertex-coordinates>
{,tile-pattern>

The PAINT command is used for painting triangles, rectangles and
circles defined on the absolute coordinate system.

Number of Vertexes:
@#: Circles or sectors
3: Triangles
4: Rectangles

Vertex Coordinates:

The designation of coordinates depends on the number of vertexes
specified.

Number of vertexes = {J

[Zc, Xe], [21, X1], [22, X2] <,rotation-direction>

Zc, Xc: Center
Z1; X1z Start point
Z2, X2: End point
XA R (rotation direction)
(Z2,X2)

5, %) (Zc,Xe)
> Z
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Number of vertexes = 3

(21, *1], [22, %21, 123, %3]

(X1 £ X2 £ X3)

)
Z

X A(2Z2,X2) ?(Zﬁsxﬁ)
(Z];X-]

Number of vertexes = 4

(23, %11, [22, %2], [29, %3], [2%, X4)

(X1 < X2 < X3 £ X4)
(Z4,%4)

X
%% (23,X3)
(Z2,X2) (Zy, Xy)
Z

Note that the coordinates of vertexes must be given in absolute
values.

Tile Pattern:

@: No drawing (all dots off)
1: All dots painted; on every other horizontal line
2: Dots alternately on and off; on every other horizontal line
3: Oblique line; from upper right to lower left
4: All dots painted
5: All dots painted; on every other vertical line
6: Dots alternately on and off; on every other vertical line
7: Oblique line; from upper left to lower right
¢ 1

v
N

Default is "4",
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PAINTI <number-of-vertexes><{,reference-point-coordiantes>
<{,vertex-coordinates><,tile-pattern>

The PAINTI command is used for painting triangle, rectangles and
circles defined on the incremental coordinate system in reference to
the reference point specified.
Number of Vertexes:

@: Circles or sectors

3: Triangles

4: Rectangles

Reference Point Coordinates:

The coordinates of the reference point for defining a shape;

(20, Xx0]
The values must be given in absolute values.
Vertex Coordinates:

The designation of coordinates depends on the number of vertexes
specified.

Number of vertexes = (

[Zc, Xec], [Z1, X1], [Z2, X2] ,<rotation-direction>
Zc, Xc: Center
Zl, X1: Start point
Z2, X2: End point
x A R (rotation direction)
( Zg“l‘Zz,Xﬁ‘f’Xg)
(Z¢+2y, XoHX1 ) (Zg+2Ze, Xg+Xe)

(Zg,Xy)

ﬁz

Number of vertexes = 3

[zy, x1], [z2, %2), [23, %3]
(X1 £ X2 £ X3)
& ( Zg-+23, Xp+X3)

(Zogt+Z2 X6+X2)

(Zg,X¢) > 7

=
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Number of vertexes = 4

[Z1, X1], [22, x2], [23, %3], [2&, %4]
(X1 £ X2 < X3 £ X4)
X (Z¢+24, Xg+X4)

(Zp+Z3, Xg+X3)
(Zg+2Zs, X¢ X2)

(Zg¢+Z,,Xg+X;)
z

(Zg, X¢)

Note that the coordinates of vertexes must be given in incremental
values.

Tile Pattern: Eight patterns, ¢ through 7

PAINTS <reference-point-position>,[Z@, X@¢],[a, b]
<{,tile-pattern>

The PAINTS command is used for painting a rectangle having lengths
of a and b.

Reference Point Position:

This specifies the position of the reference point on the rec-
tangle being painted.
a

LL: Left lower X

cu
LC: Left center LU €Ei;//' RU

LU: Left upper

CU: Center upper LC RC | b
RU: Right upper ////

RC: Right center !

RL: Right lower EL /:RL

CL: Center lower & Z

Reference Position [Z¢, X¢]:

The coordinates must be
specified in absolute values.

Tile Pattern: Eight patterns, §§ through 7
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PAINTP <reference-point-position>,[Z@#, X@],[a, b]
{,angle-code>{,tile-pattern>

The PAINTP command is used for painting rectangles and triangles.
Reference Point Position:

This specifies the position of the reference point on the rec-—
tangle and triangle being painted.

LC: Left center

CU: Center upper
RC: Right center
CL: Center lower

Reference Position [Z@, X@]:

The coordinates must be specified in absolute values.

a X X XN
CU(Zg, Xg) 5

b
LCW b b[ RC 1
(Z¢, Xg) A b (Zg,Xg)

N CL(Zy, X¢)

> z z z Z

Angle Code:
@#: Angle A of triangle is 3(°
1: Angle A of triangle is 6(°
2: Angle A of triangle is 12¢°
Default is "@ = 3¢°".

Tile Pattern: Eight patterns, @ through 7
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(6) Example of Painting
This item explains the procedure to paint the blank shape indicated
below.

70 mm
X —“1_

N

m
a6mm ohn

—&%
/4

Bgsein YW

This painting operation uses the PAINTS command.

]

(g, d]
(70, 96]

Reference point [Z@, X@]
Dimensions [a, b]

PAINTS LC,[®, ¢],[7¢, 96],4
The opening in the blank should be defined using the tile pattern
"@" which represents all dots off.

Reference point [Z@, X¢] = [@, ]
Dimensions [a, b] (70, 46]

PAINTS LC,[@, @1,[7¢, 46],0

Therefore, the painting is programmed as indicated below:

DEF WORK
PAINTS LC,[@, ¢1,[7¢, 96],4
PAINTS LC,[@, #1,[7¢, 46],0
END

DRAW

Using simple commands, the same painting is programmed as indicated
below:

DEF WORK

PS LC,[@, @1,[7¢, 96]
PS LC,[d, 91,[79, 46],0
END

DRAW
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PREFACE

The CRT screen displays an error message at the lower left area on it when
a wrong operation is attempted. This manual is prepared so that an opera-
tor can check which operation was erroneous by referring to this list.

The error messages are assigned with four digit error numbers, which can be
used to consult this error message table.
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IGF ERROR MESSAGES

P-1

Error No. Error Name
2801 Process number designate error
282 Process number over error
2803 IGF program overflow error
2804 Roughing copy command error
2805 No data setting error
2806 IGF file read error
28¢7 Input data overflow (+/-) error
28@8 Material name input error
2809 Numerical data error
281¢ Numerical digit error
2811 Decimal point error
2812 IGF graphic panel command data table error
2813 Pattern edit buffer over error
2814 Pattern designate calculation error
2815 Pattern package calculation error
2816 File & machine unit system mismatch error
2817 Angle command error
2818 No depth of cut command error
2819 Cutting start point error
2820 IGF data capacity over error
2821 Program name error
2822 File name error
2823 Program read buffer over error
2824 Tool pattern number no entry error
2825 Spindle rotate direction unmatched error
2826 Process combination impossible error
2827 Data set error
2828 Process change error
2829 Not found main program name error
283¢ Program end code error
2831 Program record read error
2832 Program buffer overflow error
2833 M machining X, Y data error
2834 Program making calculation error
2835 Face contour generating data error
2836 V-groove angle data error
2837 IGF file version no. not same error
2838 IGF file machine code not same error
2839 IGF file spec. code not same error
2840 Undefined auxiliary shape error
2841 Undefined gauging object process error
2842 Unmatched gauging object process error
2843 Calculating expression error
2844 Shape reference command error
2845 Turret No. error
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p-2

Error No. Error Name
2904 Expression: right part error
29@1 Expression: calculation error
29¢2 Expression: syntax error
2903 Expression: buffer over error
2904 Program factor: G-code error
29(@5 Program factor: M-code error
29¢6 Program factor: common var error
29¢7 Program factor: sequence name error
2908 Program factor: buffer over error
2909 Program factor: 1illegal char error
291¢ Program factor: program name error
2911 Program syntax: G-code error
2912 Program syntax: Gl3/Gl4 change error
2913 Program syntax: M-code error
2914 Program syntax: equal error
2915 Program syntax: left part error
2916 Program syntax: special G-code error
2917 Program syntax: turret code error
2918 Program syntax: program end error
2919 Data word: 'F' error
2920 Data word: 'F' or 'E' error
2921 Data word: 'I' error
2922 Data word: 'J' error
2923 Data word: 'K' error
2924 Data word: 'L' error
2925 Data word: 'P' error
2926 Data word: 'S' error
2927 Data word: no 'S' error
2928 Data word: 'T' error
2929 Data word: 'X' error
293¢ Data word: 'X'.'Z' error
2931 Data word: 'Z' error
2932 Data word: arc cal. error
2933 Data word: angle error
2934 Data word: radius error
2935 Data word: C command error
2936 Multi cycle: B illegal order error
2937 Multi cycle: D illegal order error
2938 Multi cycle: F illegal order error
2939 Multi cycle: H illegal order error
2940 Multi cycle: H-U(W) less than D(M73) error
2941 Multi cycle: parameter I, K over error
2942 Multi cycle: I, K illegal order error
2943 Multi cycle: L illegal order error
2944 Multi cycle: entry in LAP error
2945 Multi cycle: U(W) illegal order error
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P-3

Error No. Error Name
2946 Multi cycle: U(W) greater than H error
2947 Multi cycle: X, Z illegal order error
2948 Multi cycle: angle error
2949 Multi cycle: tool offset error
295¢ Multi cycle: cycle start point error
2951 Multi cycle: entry in NOSE-R error
2952 Multi cycle: width error
2953 Chamfering: G0l mode error
2954 Chamfering: parameter L over error
2955 Chamfering: L illegal order error
2956 Chamfering: X, Z illegal order error
2957 LAP: B illegal order error
2958 LAP: D illegal order error
2959 LAP: DA(DB) illegal order error
2960 LAP: H illegal order error
2961 LAP: H-U(W) less than D(M73) error
2962 LAP: U(W) illegal order error
2963 LAP: U(W) greater than H error
2964 LAP: XA(ZA), XB(ZB) illegal order error
2965 LAP: calculation error
2966 LAP: a number of down stair over error
2967 LAP: entry in LAP error
2968 LAP: sequence name error
2969 LAP: LAP control error
2970 LAP: G-code error
2971 LAP: entry in NOSE-R error
2972 NOSE-R comp.: calculation error
2973 NOSE-R comp.: cancel impossible error
2974 NOSE-R comp.: no cross point error
2975 NOSE-R comp.: no spec. error
2976 NOSE-R comp.: start up impossible error
2977 NOSE-R comp.: thread cycle error
2978 Tool 1life control: no spec. error
2979 Tool life control: tool group error
298¢ Tool life control: no T-entry error
2981 Tool life control: tool offset group error
2982 Tool life control: no T-offset error
2983 Cannot IGF-convert G82 (N*%%*%) error
2984 Cannot IGF-convert G32 (N#**%) error
2985 Cannot IGF-convert G72 (N*¥¥*¥) error
2986 Cannot IGF-convert B command (N**%¥) error
2987 Cannot IGF-convert L command (N#¥#%*%*) error
2988 Cannot IGF-convert K command (N#%*%¥) error
2990 Cannot IGF-convert TG command (N**¥%%) error
2991 Cannot IGF-convert OG command (N#%%¥*) error
2993 LAP: NOSE-R not cancelled error
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Error No. Error Name
2994 NOSE-R comp.: ©NOSE-R > circle-R error
2999 Output buffer over (N##%%%) error
30¢d5 Data word: SB error
3@dge6 Fixed cycle: no spec. error
30d7 Fixed cycle: C error
3008 Fixed cycle: I, K error
30¢9 Fixed cycle: Q error
3¢1¢ Fixed cycle: F error
3011 Fixed cycle: L error
3012 Fixed cycle: D error
3013 Fixed cycle: X, Z error
3@14 Fixed cycle: SA error
3@15 Fixed cycle: feed G94 error
3@17 Fixed cycle: thread cycle error
3¢18 Data word: QA error
3¢19 Data word: X, Y command error
3¢2¢ Data word: incremental error
3¢@21 Data word: mno X, Y error
3¢22 Data word: 'Y' error
3023 Data word: distance cal error
3@24 Data word: 'R' error
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2803
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28¢5

2806
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2808

2809

2810
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Process number designate error

The process number specified in the process operation (creation,
copy, deletion, etc.) in the graphic edit is not correct.

Process number over error

The number of processes exceeded the allowable size in the process
operation (creation, insertion, etc.).

IGF program over error

During the IGF graphic editing, process data has exceeded the memory
capacity and the data cannot be stored in the memory.

Roughing copy command error

An attempt to make ROUGH COPY operation in other than the finishing
process definition

No data setting error

An attempt to advance the process by pressing the function key
[ORDER { | although required data has not all been entered

IGF file read error

Attribute or the size of the IGF data file designated in the IGF
graphic edit process or in the program making process is improper.
Input data overflow (+/-) error

Input data overflow

Material name input error

In IGF material data setting operation, improper data setting for
material name was attempted.

Numerical data error

Numerical digit error

The number of digits of the data to be entered is improper.
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2817

2818

2819
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Decimal point error

An attempt to enter the data with decimal point for parameters which
accept only integer data

IGF graphic panel command data table error

The graphic panel command data table is incorrect.

Pattern edit buffer over error

The number of shape elements used for defining the rough, copy and
finish shape exceeded the maximum capacity of 48.

Pattern designate calculation error

An operation error occurred during the execution of the rough, copy
and finish shape definition.

Pattern package designate calculation error

An error occurred in the graphic calculation package during the defi-
nition of the rough, copy and finish shape.

File & machine unit system mismatch error

Mismatch between the unit system of the IGF file designated in the
IGF graphic edit process or in the program making process and the
machine unit system.

Angle command error

NC program cannot be compiled since the angle command in the thread
cutting process 1S 1lmproper.

No depth of cut command error

NC program cannot be compiled since step infeed amount for pecking
cycle or tool retraction amount is not set for the grooving or
drilling process.

Cutting start point error

Cutting starting point is set on the reference point for the rough,
copy and finish processes.
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IGF data capacity over error

The size of the NC program to be made using the graphic edit func-
tion is too large.

Program name error

Program name does not meet the following requirements.

a) Begins with character "0"; within five characters.

b) Spaces between characters not allowed.

c¢) If the character following the character "0" is an alphabet, then
four characters following '"0" may be alphanumeric.

d) If the character following the character "0" is a figure, then
four characters following "O" must be figures.

File name error

File name does not meet the following requirements.

a) Extension must be .MIN, .SUB or .SSB. (.MIN is omissible.)

b) If the extension is .SSB or .SUB, a program name must be spec-
ified.

Program read buffer over error

During the IGF graphic editing, process data has exceeded the memory
capacity and the data cannot be stored in the memory.

The data size entered is approximately calculated using the
following formula.

650 + {300 x (number of processes)} +

{60 x (number of shape elements in total processes)}

The sum above must not exceed 12,@@@ (characters).

Tool pattern number no entry error

Tool pattern number is not entered.

Spindle rotate direction unmatched error
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2834

2835

2836

2837
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Process combination impossible error

Data set error

Process change error

Not found main program name error

Program end code error

Program record read error

Program buffer overflow error

M machining X, Y data error

Part programming cannot be made since X and Y values for defining

contour for multi-machining are incorrect.

Program making calculation error

Calculation error found during part program creation.

Face contour generating data error

Shape data defined for face contour generating is not correct and
program cannot be created.

V-groove angle data error

An incosistency was found in the V-groove angle data and program can-
not be created.

IGF file version no. not same error

The IGF file being loaded in the graphic edit mode does not match the
current version.
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2838 1IGF file machine code not same error

Machine code of the IGF file being loaded in the graphic edit mode
does not match the machine for which the system is set.

Code . Fededededededed
Machine Type Machine Type
100¢ggg .... LClg 10¢¢@ .... LB6
2009099 .... 1LC20 20¢¢g .... LB8
4000009 .... LC3( 400¢9 .... LB1g
800dgdg .... LC4Y 80¢¢g .... LBIS

10009¢¢@ .... LC50@ 100¢¢g .... LP15
200¢¢99g .... LS3¢ 20000¢ .... LR2¢
4OO@PgeEd .... LH35 4000¢¢ .... LR3¢
8¢g¢Qddgg .... LHS55 800¢dd .... LR4Y

2839 1IGF file spec. code not same error
Mismatch of IGF file specification

Code
Specification

None ... l-saddle

I iainnars 2-saddle

2 «..... Two—turret model (Mirror image)
b4 wewae s Multi-machining model

8 vimaus ATC

284¢ Undefined auxiliary shape error
An auxiliary shape function key has been pressed even though no auxi-
liary shape data has been designated.

2841 Undefined gauging object process error

The process for which gauging is to be made was not present when the
gauging process is being made.
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2842 Unmatched gauging object process error

2843

The process selected is the one which was not selectable as the
gauging process, or the process selected did not contain the machined
surface meeting the designated gauging direction (0D, ID, FACE).

Code : | The process for which the gauging
cycle cannot be conducted was
selected as the object of the
gauging process.

—= Change the process.

/R The process which does not have the
machined surface meeting the
designated gauging direction was
selected as the gauging process.

— Change the process or the
gauging direction.
Calculating expression error

An error was discovered in the calculating expression, or an error
occurred during calculation.

Code 3 10¢ ..... Improper operator is used.
200 ..... Calculation order is improper.,
300 ..... Calculation stack overflow
400 ..... No "]" corresponding to "["
500 ..... No "[" corresponding to "]"
600 ..... Inconsistency in operand
T8 soiuves Overflow of the number of digits of
input data
8¢¢ ..... More than decimal point (.) is used

in input data.
XK o v Real number calculation error

XX: Status information

Bit ¢ ... Overflow in converting into
integer

Bit 1 ... Exponential underflow

Bit 2 ... Exponential overflow

Bit 3 ... Calculation of root of a negative
number

Bit 4 ... Division by ¢

Bit 5 ... Angle overflow for TAN

AXX ... Integer calculation error

XX: Status information

Bit @ ... Overflow in addition

Bit 1 Overflow in subtraction

Bit 2 ... Overflow in multiplication
Bit 3 ... Underflow in multiplication
Bit &4 Overflow in division

Bit 5 Underflow in division
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Shape reference command error

An attempt was made to reference the shape in the process for which
shape reference is not allowed, or the attempt to reference the shape
was made although the shape has not been defined.

Code 5 L i e An attempt was made to reference
the shape for which shape reference
is not allowed. Shape reference is
allowed for rough, copy, finish and
creation face machining.

2 iiennan An attempt was made to reference
the shape although shape has not
been defined.

Turret No. error

For LR15M-ATC, L/M designation of the turret position selected does
not match the L/M designation of the tool data number.

Expression: right part error

An illegal command is programmed in the right part of the expression.
Commands other than numerical data, input variables, system

variables, common variables, local variables and extended address
characters are programmed.

Index : TURRET
Character—-string: None
Code : Command factor classification code

(See Table 1 for details.)
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Expression: calculation error
Calculation alarm
Index 2 TURRET

Character-string: None
Code : XXYY

Y cannen Floating

CB@P2 29¢8-E P-12

Overflow in addition/
subtraction

Overflow in converting ABS
data into integer
Conversion form BCD to BIN
Conversion form BIN to BCD
DROUND, DFIX and DFUP
command were programmed in
other than mm (inch) unit
system.

-point calculation error

Overflow in converting into
integer

Exponential underflow
Exponential overflow
Calculation of root of a
negative number

Division by ¢

Angle overflow
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Expression: syntax

Syntax error of expression

Index t TURRET
Character-string: None
Code : loveeenns Calculation of subscript expression

is intended within calculation of
subscript expression.

2 cen e No left bracket "[" at the
beginning of the subscript
expression

3 W5 e More than two subscript expressions

2 o Sosumuens The number of the left bracket "["
and that of the right bracket "]"
do not match.

B ace ewvaces The number of operators and their
handling elements do not match.

B} jugate S The sequence terminates within the
expression.

7 R . There are more than one solution.

Expression: buffer over

The number of expressions too many, making calculation impossible.

Index : TURRET
Character—-string: None
Code ] | [EPTTp—— Overflow of operand stack in calcu-
lation of subscript expressions and
operation expressions (more than
16)
2 W Overflow of operator data stack in

calculation of operation expres-—
sions (more than 8)

Program bad direct: G-code

Illegal G code

Numerical value greater than 199 or less than @ is assigned to the
address character G (¢ < G < 199).

Index ; TURRET
Character-string: None
Code : Hexadecimal number of the programmed numeri-

cal value
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29(¢5 Program factor: M-code error
Illegal M code

Numerical value greater than 253 or less than (§ is assigned to the
address character M (¢ < M £ 253).

Index : TURRET
Character-string: None
Code : Hexadecimal number of the programmed numeri-

cal value

2906 Program factor: common var. error

Wrong common variable designation

Index 2 TURRET
Character—-string: None
Code : None .... Characters other than alphanu-
merics are programmed following
address character V, or V@ is
programmed.
Other ... Variable number other than 1 £ V £

32 and 901 £ V £ 932 is programmed.
Variable number other than hexa-
decimal number of the variable
number is programmed.

29¢7 Program factor: sequence name error

Sequence name contains characters other than alphanumerics or too
many characters are used.

Index : TURRET

Character—-string: None

Code : I sumwene No character follows address
character N, or characters other
than alphanumerics follow it.

2. 5 e The number of characters following

address character N is more than
four.
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Program factor: buffer over error

The buffer register storing program factors is full.

Index § TURRET

Character-string: None

Code g 1 s ea s More than 127 factor classifica-
tion codes and factor parameters
are programmed.

SN More than 64 factor data are
programmed.

K Move range of factor classification
code and/or factor parameter stack
is wrong.

U e s Move range of factor data stack is
wrong (this error does not occur
usually.)

Program factor: illegal char error
Illegal symbols are programmed.

Prograrﬁmable SymbO]_S a_re "]'I’ "[", "=|1, 'l’*", T'I,ll, ll+n’ "_ll’ ll,ll’ DEL’
BS, CR, HT and SP.

Index ¥ TURRET
Character—-string: None
Code : Hexadecimal number of ASCII code of the

programmed symbol

Program factor: program name error

Program name contains characters other than alphanumerics or it con-
tains too many characters.,

Index s TURRET

Character-string: None

Code : I e sowese No character follows address
character 0, or characters other
than alphanumerics follow it.

2 wan s The number of characters following

address character O is more than
four.

Program syntax: G-code error

G code not available with the selected specification is programmed.

Index : TURRET
Character-string: None
Code i Hexadecimal number of the programmed G code
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2912 Program syntax: Gl13/Gl4 change error

On two-turret models, G13 and Gl4 mode is changed while in incremen-
tal programming mode, tool nose radius compensation mode, LAP mode,
and constant cutting speed mode.

Index : TURRET
Character-string: None
Code : | [ Changed in incremental programming
mode .
2 s eive Changed in tool nose radius compen-
sation mode.
3 esneyn o Changed in LAP mode.
4 viiienn Changed in constant cutting speed
mode.
D wewe av Changed in buffer reading for re-

quired angle chamfering operation.

2913 Program syntax: M-code error

M code not available with the selected specification is programmed.

Index § TURRET
Character-string: None
Code : Hexadecimal number of the programmed M code

2914 Program syntax: equal error

"=" (equal) sign is incorrectly used.
(G codes, M codes, extended address character, local variables,
common variables, system variables, and I/0O variables)

Index : TURRET
Character—-string: None
Code g Classification code and parameter of the

factor programmed at a position where "="

should be programmed.
XXYY:

XX .... Factor classification code
(See Table 1 for details)
YY .... Factor parameter
(See Table 1 for details)
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2915 Program syntax: left part error

Illegal command in the left part of the expression.

Index : TURRET (None with schedule program)
Character-string: None
Code 2 Schedule program:

Left part is not common variable (V1
through V32) or output variable in VSET
sequence. (Factor classification code)

Main program, Subprogram:

The left part contains other than G codes,
M codes, address characters, extended
address characters, local variables, common
variables, system variables, and output
variables.

XXYY:

XX .... Factor classification code
(See Table 1 for details)
YY .... Factor parameter
(See Table 1 for details)
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Table 1 Factor Classification Code/Factor Parameter

Factor Classification Code (XX) Factor Parameter (YY)
@3 ... 1] 1]
@4 ... EOR o9
@6 ... OR )
@8 ... AND [}
gA ... NOT ol
#C ... Relative operator 01 o4 LT @2 ... LE @3 ... EQ
@4 ... NE @ ... GT @6 ... GE
JE ... ag
1¢ ... Adding/subtracting @1 ... + g2 .o —
operator
12 ... Multiplying/dividing ¢l ... * g2 ... /
operator
18 ... Function operator gl ... SIN @2 ... COS @3 ... TAN
@4 ... ATAN @5 ... ATAN2 @6 ... SQRT

@7 ... ABS @#8 ... BIN @9 ... BCD
JA ... ROUND @B ... FIX gc ... FUP
@D ... DROUND (¢E ... DFIX (F ... DFUP

1¢ ... MOD
I& waer [ g
1c ... = 1)
22 ... Numerical value Position of decimal point
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Program sysntax: special G-code error

The G code which must be programmed directly after the sequence
number is programmed in wrong position.

The internal constant table determined by the special G code is
incorrect.

Index z TURRET
Character-string: None
Code : Hexadecimal number of the programmed G code

Program syntax: turret code error

Gl3 and Gl4 commands are programmed on machines having only one
turret.

Index : TURRET
Character-string: None
Code 2 Hexadecimal number of the programmed G code

Program syntax: program end error

No program end code is programmed.

Index 3 TURRET

Character-string: None

Code 5 I ssmwms sie No program end code

Z s w After the symbol "(" is programmed,

corresponding symbol ")" does not
appear up to the end of the
program.

Data word: 'F' error

Numerical value of an F word in other than the G@#4 mode is either
negative or zero.

When the numerical value of an F word in other than the G@4 mode is
converted into "@.@l sec." unit, it does not satisfy the following
inequality:

g < F £ 99999999

Index : TURRET
Character-string: None
Code : l. 205508 F value does not satisfy;
-99999999 < F £ 99999999
2 ceewmsese F value is either negative or zero.
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292¢ Data word: 'F' or 'E' error
Illegal F or E command

When F or E command is converted into "um/rev." or "@.1 mm/min." unit,
the result of conversion does not satisfy the following inequality:

~99999999 < F (or E) < 99999999

Overflow in calculation of the number of feed pulse in the G34 or the

G35 mode
Index i TURRET
Character-string: None
Code : L wuwwes g F or E value does not satisfy;
-99999999 < F (or E) £ 99999999
3 e Overflow in calculation of feed
pulse numbers
2921 Data word: 'I' error

Illegal I command
Numerical value of I word is not:

=99999.999 < I £ 99999.999

Index . TURRET
Character-string: None
Code 3 ] PP I word in circular arc commands

Other ... Hexadecimal number of I word in
thread cutting fixed cycle
Hexadecimal number of I word in
other than circular arc commands
or thread cutting fixed cycle

2922 Data word: 'J' error
Illegal J command

Numerical value of J word is not:

g <J<£99999.999

Index : TURRET
Character-string: None
Code : e J value is negative
2w e J value does not satisfy:

g < J < 99999.999
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2923 Data word: 'K' error
Illegal K command

Numerical value of K word is not:

=99999.999 < K £ 99999.999

Index g TURRET
Character-string: None
Code : Y ieaan K word in circular arc commands

Other ... Hexadecimal number of K word in
thread cutting fixed cycle
Hexadecimal number of K word in
other than circular arc commands
or thread cutting fixed cycle

2924 Data word: 'L' error
Illegal L command
Numerical value of L word in circular interpolation mode is not:

g < L < 99999.999

The chamfering amount in thread cutting fixed cycle calculated from L
and K (or I) commands is not § through 99999.999.

Numerical value of L word in a gauging cycle is not ¢ through
99999.999.

In other modes, numerical value of L word is not:

=99999.999 < L £ 99999.999

Index $ TURRET
Character-string: None
Code § T v wowas In circular interpolation mode, L

word does not satisfy;
-99999.999 < L £ 99999.999
2 civesan L value is negative in circular
interpolation mode
Other ... Hexadecimal number of L value in
other than circular interpolation
mode
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2925 Data word: 'P' error
Illegal P command
Numerical value of P word is not:

-9999 < P < 9999

Index : TURRET

Character-string: None

Code i Hexadecimal number of programmed P word
2926 Data word: 'S' error

Illegal S command

Numerical value of S is not:

¢ <5 <9999
Index o TURRET
Character-string: None
Code : Hexadecimal number of programmed S word

2927 Data word: no 'S' error

No S command in the block containing G96 or G97

Index i TURRET
Character-string: None
Code : 1

2928 Data word: 'T' error

Illegal T command

In T##%%*¥%* respective two-digit numbers expressing tool number,
tool offset number and tool nose radius compensation number are
larger than 32.

Index : TURRET
Character-string: None ) )
Code : Tool offset number (>32) 1n grooving cycle

Hexadecimal number of the programmed T word
when it is not:

¢ < T < 99999999

When tool offset number, tool number or tool
nose radius compensation number is greater
than 32, hexadecimal number of that number is
in the right four digits.

OKUMA MACHINERY WORKS LTD.



2929

293¢

2931

CBP@2 29p8-E P-23

Data word: 'X' error

Illegal X command

Numerical value of X word is not:
=99999.999 < X £ 99999.999

Or the X word programmed in incremental word is not -99999.999 £X<
99999.999 when converted into the absolute value.

Index : TURRET

Character-string: None

Code : Hexadecimal number of the programmed X word
Data word: 'X', 'Z' error

The first block of the G31, G32 and G33 mode (thread cutting fixed
cycle) has only either of X and Z commands, or it has neither X nor Z
command .

In the G3( gauging cycle mode, both X and Z commands are programmed.

Index 3 TURRET
Character-string: None
Code 3 1

Data word: 'Z' error

Illegal Z command
Numerical value of Z word is not:
=99999.999 < Z £ 99999.999

Or the Z word programmed in incremental word is not -99999.999 L£Z%
99999.999 when converted into the absolute value.

Index : TURRET
Character-string: None
Code : Hexadecimal number of the programmed Z word
1l ....... Z-axis command is programmed in the

G1@2 or G1l{3 mode.
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Data word: arc cal. error

In direct arc radius command, the coordinates of the arc center can
not be calculated from the L command and X and Z commands.

The command error between I and K commands and X and Z commands in
circular interpolation exceeds the tolerance (std.: 20 um).

Index : TURRET
Character-string: None
Code i E R —— L value is too small and there is
no circle passing the target point.
/R Overflow in calculation of arc
center or error
3 cenng Error between I and K commands and
X and Z commands exceeds the
tolerance.
/S —— Arc radius I 1is zero.
1 11 —— End point of the arc command after

calculation of LAP, tool nose
radius compensation, or tool offset
is offset from the programmed arc
more than the specified tolerance.

Data word: angle error

In the G@@, G@Ll, GF2, G@3, G34 or G35 sequence, an A command 1is
programmed both with X and Z commands.

The target point calculated from the angle does not fall within a
range of -99999.999 and 99999.999.

In the G31 or G33 sequence, both A and I commands are programmed.
In the G32 sequence, both A and K commands are programmed.
The target point in the thread cutting fixed cycle calculated from

the angle command does not fall within a range of -99999.999 and
99999.999.

Index : TURRET

Character—-string: None

Code - ) Both X and Z commands are pro-
grammed, or I or K command is
programmed.

2 caweniae Neither X nor Z command is pro-
grammed.

I The target point calculated from
the angle command does not fall
within a range of -99999.999 and
99999.999.

Other ... Hexadecimal number of the target

point calculated from angle command
A in thread cutting fixed cycle
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Data word: radius error

Either I and/or K command is programmed, or no X and Z commands are
programmed with L command.

No L command in the G1@¢2 and G1¢3 sequence

Index : TURRET
Character—-string: None
Code i I or K command is programmed.

- LRS- Either X or Z command is not pro-
grammed, or neither X nor Z command
is programmed.

3 eviven s No L command in the G1@2 and G1(3

sequence

Data word: C command error
Alarm of C command

Numerical value of programmed C command calling for spindle orien-
tation is either C < ¢°, or C > 360¢°.

A C command is programmed at B-turret side on a multi-machining
model.

A C command is programmed in other than G@@, G@1l, G5¢, G1¢1, G1@¢2 and
G1@3 modes.

A C command value is outside of -360° < C <36@°.

Index ! TURRET
Character-string: None
Code : L s essesa C command at B-turret side
2w v C command in other than G@@, G@1,
G5@, G1¢1, G1(¢2 and G1¢3
O A C command calling for zero movement

in the G1@1 mode
Other ... Hexadecimal number of programmed C
value

Multi cycle: B illegal order error
B < (¢° or B > 180¢°

In G71, G72 thread cutting cycle, tangent (B/2) is negative or
resulted in overflow.

Index : TURRET
Character-string: None
Code : Hexadecimal number of mantissa of floating-

point of tangent (B/2)
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Multi cycle: D illegal order error

In G71, G72, G73 or G74 mode, no D command is programmed or numerical
value of D command is not:

g < D < 99999.99

Index : TURRET
Character-string: None
Code : FFFFFFFF ...ccven.. No D command
Other s.eveeeencenn Hexadecimal number of D

value

Multi cycle: F illegal order error

In G71, G72, G73 or G74 mode, no F command is programmed or numerical
value of F command is not:

@ < F < 99999.99

Index : TURRET
Character-string: None
Code i FFFFFFFF ..cveveenn No F command
Other ..vvieveennane Hexadecimal number of F

value

Multi cycle: H illegal order error

In G71 and G72 thread cutting mode, no H command is programmed or
numerical value of H command is not:

B < H < 99999.99

Index : TURRET
Character—-string: None
Code 2 EFFFEFFEF «.ecsconas No H command
Other ...evieeeneane Hexadecimal number of H

value

Multi cycle: H-U (W) less than D (M73) error

In M73 of G71 or G72 thread cutting mode, the value "H-U (W)" is
smaller than D.

Index : TURRET
Character-string: None
Code : None
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Multi cycle: parameter I, K over error

In the G73 and G74 grooving cycle, the parameter of I or K is
greater than the allowable value causing negative groove depth.

Index : TURRET
Character-string: None
Code z None

Multi cycle: I, K illegal order error

In the G71 mode, K command is programmed, both A and I commands are
programmed, or neither A nor I command is programmed.

In the G72 mode, I command is programmed, both A and K commands are
programmed, or neither A nor K command is programmed .

In G73 and G74 grooving cycle, I and K are not:

8 < I, K< 99999.99

Index : TURRET
Character-string: None
Code : None .... Either K command is programmed in
G71 mode, or I command in G72 mode.
) e advewie Either both A and I commands are
programmed, or neither A nor I com-
mand is programmed in G71 mode,
or either both A and K commands
are programmed, or neither A nor K
command is programmed in G72 mode.
Other ... Hexadecimal number of I or K value

Multi cycle: L illegal order error

In G73 and G74 grooving cycle, numerical value of L command is not:

g <L < 99999.99

Index - TURRET
Character-string: None
Code : Hexadecimal number of L value

Multi cycle: entry in LAP error

During LAP control, multi cycle command is programmed.

Index : TURRET
Character—-string: None
Code : None
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2945 Multi cycle: U (W) illegal order error

2946

2947

In G71 thread cutting cycle, either W command is programmed or the
numerical value of U command is not:

¢ < U £ 99999.99

In G72 thread cutting cycle, either U command is programmed or the
numerical value of W command is not:

g < W < 99999.99

Index 3 TURRET
Character-string: None
Code - None .... In G71, W command is programmed, or
in G72, U command is programmed.
Other ... Hexadecimal number of U (W) value

Multi cycle: U (W) greater than H error

In G71 or G72 thread cutting cycle, programmed finish allowance U or
W is larger than the thread height H.

Index z TURRET
Character—-string: None
Code : None

Multi cycle: X, Z illegal order error

In G71, G72, G73 or G74 mode, either X or Z command is not program-
med, or the value of them is not:

-99999.999 < X (z) < 99999.999

Index : TURRET
Character-string: None
Code : FFFFFFFF vvevennnss Either X or Z command is
not programmed.
Other v.eeerenanans Hexadecimal number of X

or Z value
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Multi cycle: angle error

In the G71, G72 thread cutting cycle, A command is illegal and
floating point of thread radius difference cannot be calculated.

Index i TURRET
Character-string: None
Code : Bit Overflow in converting into integer

Bit Exponential overflow

Bit Calculation of root of a negative
number

Bit 4 ... Division by {

Bit 5 ... Angle overflow for TAN

@

Bit 1 ... Exponential underflow
2
3

Multi cycle: tool offset error

In the G73, G74 grooving cycle, tool offset value specified in the
program differs form the programmed shift direction.

Index : TURRET

Character-string: None

Code s Hexadecimal number of tool offset shift
amount

Multi cycle: cycle start point error

In the G71, G72 thread cutting cycle, H command is too large and the
reference point of thread cutting is not located in the infeeding
direction from the cycle start point.

Index - TURRET
Character-string: None
Code : None

Multi cycle: entry in NOSE-R error

During tool nose radius compensation mode, multi cycle (compound
fixed cycle) is programmed.

Index - TURRET
Character-string: None
Code : None
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Multi cycle: width error

In the G73, G74 grooving cycle, the tool width calculated from the
tool offset value is larger than the groove width.

Index : TURRET
Character—-string: None
Code : Hexadecimal number of final grooving amount

Chamfering: G@#l1 mode error

Chamfering commands are programmed in other than G@l mode.

Index 2 TURRET
Character-string: None
Code z None .... No G code programmed
2 e wcwmenss Gy2
C G@3
LF 5 e G31
200 s v G32
) G33

Chamfering: parameter L over error

In chamfering commands, programmed L value is larger than the axis
movement distance.

Index : TURRET
Character-string: None
Code ! Hexadecimal number of axis movement distance

Chamfering: L illegal order error

In chamfering commands, no L command is programmed, or programmed L
value is not:

=-99999.999 < L £ 99999.999

Index < TURRET
Character-string: None
Code : Hexadecimal number of L wvalue
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Chamfering: X, Z illegal order error

In chamfering commands, either both X and Z commands are programmed ,
or neither X nor Z command is programmed.

Programmed X or Z value is not:

-99999.999 < X (z) < 99999.999

Index : TURRET
Character-string: None
Code : FFFFFFFF ..... Either both X or Z command is
programmed, or neither X nor Z
is programmed.
Other ..... ... Hexadecimal number of X or Z

value

LAP: B illegal order error

B command specifying the tool tip angle in G88 LAP mode is either B <
@° or B 2> 18¢°.

Index : TURRET
Character—-string: None
Code : None

LAP: D illegal order error

In G85, G86 and G88 LAP mode, either no D command is programmed, or
the programmed D value is either negative or there are too many
digits.

Index - TURRET
Character-string: None
Code : I s waws Programmed D value is not:
-99999.999 < D £ 99999.999
2 Ges e Either negative or zero
£ SN No D command programmed

LAP: DA (DB) illegal order error

In G85 LAP mode, when XA (ZA) or XB (ZB) is programmed with G84,
programmed value of either DA or DB is negative or there are too
many digits.

Index : TURRET
Character-string: None
Code : b sawewan Programmed value of DA of DB is
not:
-99999.999 < DA (DB) £ 99999.999
2 seesiaims Either negative or zero
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296¢ LAP: H illegal order error

2961

2962

2963

In G88 LAP mode, no H command is programmed, or programmed H value
is negative or there are too many digits.

Index : TURRET
Character-string: None
Code : 1 s sons Programmed H value is not:
-99999.999 < H £ 99999.999
2 et Either negative or zero
3 e No H command programmed

LAP: H-U (W) less than D (M73) error

In M73 of G88 LAP mode, the value "H-U (W)" is smaller than D, and
finish cut cycle is impossible.

Index H TURRET
Character—-string: None
Code ¥ None

LAP: U (W) illegal order error

The U or W command value in G85, G86 G87, G88 LAP mode is negative or
larger than the allowable maximum value.

Numerical value of U and W commands must be:

g <U (W) £ 99999.999

Index : TURRET
Character-string: None
Code - | . Programmed U or W value is not;
-99999.999 < U (W) £ 99999.999
2 wsaicesi & Programmed U or W command value is
negative.
3 sanem s Infeeding direction is reversed by

finish allowance.

LAP: U (W) greater than H error

In G88 LAP mode, programmed finish allowance U or W is larger than
the thread height H.

Index : TURRET
Character-string: None
Code : None
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LAP: XA (ZA), XB (ZB) illegal order error

In G85 LAP mode, when G84 is programmed, the number of digits of the
programmed XA (ZA) or XB (ZB) command is larger than the allowable
number.

Index : TURRET
Character-string: None
Code : 1 .eee... In longitudinal cycle, programmed

XA or XB command is not:
-99999.999 < XA (XB) < 99999.999
R In transverse cycle, programmed ZA
or ZB command is not:
-99999.999 < ZA (ZB) £ 99999.999

LAP: calculation error

Calculation alarm during LAP processing (when calculating arc center
and radius in G85).

Index : TURRET
Character-string: None
Code : XX:
Bit @ ... Overflow in converting into integer
Bit 1 ... Exponential underflow
Bit 2 ... Exponential overflow
Bit 3 . Calculation of root of a negative
number
Bit 4 ... Division by ¢
Bit 5 ... Angle overflow for SIN, COS, TAN

and COT

LAP: a number of down stair over error

In G85 LAP mode, the number of descending steps exceeds ten.

Index - TURRET
Character-string: None
Code : None

LAP: entry in LAP error

During LAP control, LAP command (G85, G86, G87 and G88) is program-
med.

Index § TURRET
Character-string: None
Code : None
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2968 LAP: sequence name error

2969

2970

2971

In the block containing G85 or G86 calling for LAP mode, no sequence
name is programmed, or the programmed sequence name is mot found in
the program.

Index 2 TURRET
Character-string: None
Code ~ 1l (o it No sequence name is programmed in
G85 or G86 block.
2 asmies se The block assigned with the
sequence name specified is not
found.

LAP: LAP control error

LAP control is impossible.
(Overflow of control counter for LAP control)

Index : TURRET
Character—-string: None
Code H None

LAP: G-code error

No G8( command up to the end of the program after G81 or G82 is
programmed.

G81 or G82 is not programmed in the sequence assigned with the se-
quence name designated in the sequence containing G85 or G86.

Index : TURRET
Character—-string: None
Code : 1. ssmanss No G8( programmed.
- PR G81 or G82 is not programmed in the

sequence assigned with the sequence
name designated in the sequence
containing G85 or G86.

LAP: entry in NOSE-R error

While nose radius compensation mode is active, G code calling for LAP
mode (G85, G86, G87 and G88) is programmed.

Index 2 TURRET
Character-string: None
Code H None
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Error in floating-point calculation for nose radius compensation

Index

TURRET

Character-string: None

Code

XYY
YY:
Bit
Bit
Bit
Bit

(SR SR =]

Bit
Bit

S

Overflow in converting into integer

. Exponential underflow

Exponential overflow
Calculation of root of a negative
number

.. Division by (J
. Angle overflow for SIN, COS, TAN

and COT

Calculation of graphic factor of
straight line

Calculation of graphic factor of
arc

Offset calculation of graphic fac-
tor of nose radius compensation
amount

Vertical vector calculation of
straight lines and arcs

Calculation of point of inter-
section: straight line and
straight line

Calculation of point of inter-
section: straight line and are
Calculation of point of inter-
section: arc- and arc

Calculation to select the target
point from possible two points of
intersection with an arc
Recalculation of graphic factor of
arc

Calculation of I and K from nose
radius compensation point
Calculation of commands X, Z, I and
K
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NOSE-R comp.: cancel impossible error

Code G4@ cancelling tool nose radius compensation mode is programmed
in other than the GU@ or Gl mode.

Index & TURRET
Character-string: None

Code H None

NOSE-R comp.: mno cross point error

Point of intersection cannot be calculated in line to arc or arc to
arc intersection.

Index : TURRET

Character—-string: None

Code 4 | Straight line to arc
2 ewemiize we Arc to straight line
3 wewa i Arc to arc

NOSE-R comp.: mno spec. error

G41 and G42 calling for tool nose radius compensation mode is pro-
grammed although the control has no nose radius compensation spec-—
ification.

Index ' TURRET
Character-string: None

Code - None

NOSE-R comp.: start up impossible error

Tool nose radius compensation mode entry is intended in other than
permissible manner, and compensated point cannot be calculated.

Index : TURRET

Character-string: None

Code : None .... G4l or G42 is programmed in other
than G@@ or G@l mode.

10 5 w5 The same X and Z commands are spec-—
ified in the G41/G42 sequence
following it.

1 X and Z command are not programmed
in the block following G41/G42
block.

o G4@ is programmed in the block

following G41/G42 block.
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NOSE-R comp.: thread cycle error

G31, G32 or G33 calling for thread cutting cycle is programmed during
the tool nose radius compensation mode.

Index : TURRET
Character-string: None
Code ; | G31 was programmed.
. 20 ..., G32 was programmed.
2l ...... G33 was programmed.

Tool life control: no spec. error

Tool life management variables are programmed although the control
has no tool life management specification.

Tool group TG and tool offset group OG are programmed.

Mnemonic G code or TLID is programmed.

Index § TURRET

Character-string: None

Code : | [ . Tool life management variables are
programmed in the left part of the
expression.

2 e e Tool life management variables are

programmed in the right part of the
expression.

5 «evvv.. Tool group TG and tool offset group
OG are programmed.
Mnemonic G code or TLID is program-
med.

Tool life control: tool group error

Numerical value of tool group command TG is: TG < 1 or TG > 13

Index - TURRET
Character-string: None
Code 2 Hexadecimal number of the programmed TG

Tool life control: no T-entry error

Tools are not registered in the programmed tool group.

Index : TURRET
Character-string: None
Code $ FFFFFFFF
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Tool life control: tool offset group error

Illegal tool offset group number is programmed.

Index : TURRET
Character-string: None
Code : Hexadecimal number of the programmed tool

offset group number

Tool life control: no T-offset error

Tool offset number is not registered for the programmed tool offset
group.

Index 2 TURRET
Character—-string: None
Code g FFFFFFFF

Cannot IGF-convert G82 (N#®#%%*%) error

Cannot IGF-convert G32 (N**%%*) error

Cannot IGF-convert G72 (N#**%) error

The G72 code cannot be converted for OSP3(¢¢ programs.

Cannot IGF-convert B command (N#**#*%) error

If B (turret) is not "@", the G71 (longitudinal thread cutting com-
pound cycle) cannot be converted for OSP3(@@¢ program.

g O

Cannot IGF-convert L command (N**%%) error
If M23 (chamfering ON) and L (Chamfering amount) are used in the G71

(longitudinal thread cutting compound cycle), such a cycle cannot
be converted for OSP3(¢(¢ program.

Cannot IGF-convert K command (N#%¥%¥%) error

Cannot IGF-convert TG command (N#%%%%) error

The TG (tool group) command cannot be converted for 0SP3(@¢) program.
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Cannot IGF-convert OG command (N#%%¥%) error

The 0G (offset group) command cannot be converted for 0SP30¢g
program.

LAP: NOSE-R not cancelled error

Nose radius compensation mode is not cancelled at the end of LAP
(sequence containing G8¢),

Index : TURRET
Character-string: Nomne
Code : None

NOSE-R comp.: NOSE-R > circle-R error

P-39

Point of intersection cannot be calculated since the radius of the

programmed arc is smaller than nose radius.

Index : TURRET
Character-string: None
Code : 1. 5 samens The arc radius is smaller than

nose radius when obtaining the

the

point of intersection - straight

line to arc.

2w e . The arc radius is smaller than the
nose radius when obtaining the
point of intersection - arc to
straight line.

3 tiiienn The arc radius is smaller than the
nose radius when obtaining the
point of intersection - arc to arc.

4 wanves i The arc radius in the sequence
following the G41/G42 sequence is
smaller than nose radius.

Output buffer over error
During the conversion, output program buffer becomes full.
Data word: SB error
Programmed SB command is not:
g < SB £ 9999
SB command is programmed for B-turret.
Index 7 TURRET
Character-string: None
Code : L wsravasens SB command is programmed for B-
turret.
Others .. Hexadecimal number of commanded SB
i value
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Fixed cycle: no spec. error

G code calling fixed cycle for multi-machining model is programmed
for a lathe without multi-machining function.

Index : TURRET
Character-string: None
Code ¥ 1

Fixed cycle: C error
Programmed C value is not:

-360° < C < 36¢°

Index : TURRET
Character-string: None
Code H Hexadecimal number of programmed C value

Fixed cycle: I, K error

In G181 through G184 and G189 mode cycle, both I and K or neither I
nor K is programmed.

In G181 through G184 and G189 mode cycle, programmed I and K values
are not:

@ < I, K<99999.999
In G185 through G188 mode cycle, programmed I and K values are not:

~99999.999 < I, K < 99999.999

Index : TURRET
Character-string: None
Code : Il mashsinaiosss & Both I and K commands are pro-
grammed.
FFFFFFFF ..... No I and K commands
Other ........ Hexadecimal number of I and K
values
Fixed cycle: Q error
Programmed Q value is not:
1 £Q <9999
Index H TURRET
Character-string: None
Code: g Hexadecimal number of Q value
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Fixed cycle: F
Programmed F value is either (} or negative.

No F command

Index : TURRET
Character—-string: None
Code : FFFFFFFE ..... No F command
GERET! vaeseis & . Hexadecimal number of program-

med F value

Fixed cycle: L
Programmed L value is not:

g <L < 99999.999

Index 2 TURRET
Character-string: None
Code : Hexadecimal number of programmed L value

Fixed cycle: D
Programmed D value is not:

g <D £ 99999.999

Index : TURRET
Character—-string: None
Code i FFFFFFFF ..... No D command
Othet . seivaes Hexadecimal number of program-

med D value

Fixed cycle: X, Z

In the block containing G181 through G189, either X or Z is not pro-
grammed. Or, numerical value of X and Z is not:

-99999.999 < X, Z < 99999.999

Index % TURRET
Character—-string: None
Code H FFFFFFFF ..... No X and Z command
CERBE swwwn ww Hexadecimal number of program-

med X and Z value
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3¢14 Fixed cycle: SA error

3015

3¢17

3018

Programmed SA value is not:
¥ < sA < 2¢

No SA command

Index : TURRET
Character-string: None
Code . FFFFFFFF ..... No SA command
Other ........ Hexadecimal number of program-

med SA value

Fixed cycle: feed G94 error

G185 through G188 is programmed in the G94 mode.

Index : TURRET
Character-string: None
Code 3 None

Fixed cycle: thread cycle error

In thread cutting cycle, programmed I or K value is too large.

Index I TURRET
Character-string: None
Code : 1

Data word: QA error

QA command is programmed for B-turret.

QA command is programmed in other than the G@{ and G@l mode.
Programmed QA value is not:

g < QA < 1999

Index : TURRET
Character-string: None
Code - ¥ erwigppiin QA command is programmed for B-
turret.
2 s iea QA command is programmed in other
than G@@ and GFl mode.
Other ... Hexadecimal number of QA value

OKUMA MACHINERY WORKS LTD.



3¢19

302¢

3021

322

3023

CB@P2 2908-E P-43

Data word: X, Y command error

In coordinate system conversion, both X and Y are assigned "zero".

Index 3 TURRET
Character-string: None
Code $ None
Data word: incremental error

In the coordinate system conversion, the G code (G91) calling incre-
mental mode is programmed.

Index ; : TURRET
Character-string: None
Code : Hexadecimal number of commanded code

Data word: no X, Y error

In coordinate system conversion, only one of X and Y is programmed.

Index L TURRET
Character-string: None
Code ; None
Data word: 'Y' error

In coordinate system conversion, the numerical value of "Y" is not
within the range below:

=-99999.999 < Y £ 99999.999

Index - TURRET
Character-string: None
Code g Hexadecimal number of commanded Y value

Data word: distance cal. error

In coordinate system conversion, the value after the conversion is
larger than 99999.999.

Index 8 TURRET
Character-string: None
Code : None
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3024 Data word: 'R' error

In a block containing G181 through G184 or G189, either Ry command is
programmed or an R command is programmed with X and Z commands.

Or the numerical value of X, Z or R does not fall within the
following range:

-99999.999 < X, Z, or R £ 99999.999

Index - TURRET
Character-string: None
Code 2 L svewmanin & Simultaneous programming of R with
X and/or Z
FFFFFF .. No X, Z or R command
Others .. Hexadecimal number of numerical

value of programmed X, Z or R

Note 1: For messages not listed above, refer to the messages explained in
Appendix 1, Alarm B of Maintenance Manual for OSP5(¢(.

Note 2: Message "Cannot IGF-convert" might be displayed if a program file
not created using IGF is designated as the input file,
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