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Programming Format

Model 1S (Single 'Turret Model)

N G X Z LK, F S, T.M
00100
N0000, | G50 S0000
NO001 | GO0 { Xoooooo 2000000 | Soooo Toooo Moo
N0002 X000000 | Zoooooo |. | M0O3(M04) MO8
NO0O003
(Cutting Program)
N0OO50 | GO0 | Xoocooo | Z00000oo MO05 M09
N0051 Mo2
Explanation:
00100 : Program name it s
NO0000 G50 Mammum Spmdle Speed Desrgnat:on
NO00O1 : Durnens:on words X and 2 specdy the turret :ndex:ng position.

A 'h"T ‘word with ioﬁi’fatglt
« -Six-digit number when it.is. used.

NO002 :

N0050 :

NO0O051 :

Four-dtg:l S word specnltes the spindle spéed

- Two-digit M code specifies the sp:ndle speed ranga

"humber “when tool nose radtus compensataon is not used or with

Pt 0

"M03 starts the spindle rotation in the forward dlrecuon

(M04 in reverse)

“MO8 starts coolant suppiy Tow, R ERY

Dumensron words X and Z return lhe lurrel to the mdexmg position.

MOS stops spindle rotat:on and MO8 coolant supply.

Provide M02 at the end of a part program.




Program Process Sheet

PROCESS SHEET
N G | xu | zw | 1 K F S.T.M
0104
N0O1 | Goo | x800 | Z2000 .
NO002 X250 | 2100 M41
NO0O03 253 S120 M03 M08
N004 243
N005 | GO1 | X205 - | Foa. _
N00s | Goo | X250 | zs0
N0O7 Z40
N008 | GO1 | X205 F0.25
N009 | Goo | x230 | zs8
> Inoto | [axage2 :

Shown above 13 an examp!e o! a program process sheel Itis a Ilslmg which detauls_ :-part
programming mslruchons comprising alphabelic and numeric characlers arranged in .a doh

programming schéme: “With thésé‘instructions, operations of the machine are ‘expressed.

Each’line of the process:stieet starts with Sequérice Number (N-word) itian SRR G
A group of commands wnuen in one line is referred to.as a “block™ and it describes one machnne
operat:on : i : i

Usually the machme executes the programmed commands block by block in the order as ; !
| programmed lo produce a part. _ '

_ The sleps preparing such program process sheet is called “programming”.




AXIS AND MOTION NOMENCLATURE

Models LB9/LB12/LB151.B25

The axis designation of LBI/LB12/LB15/LB15-11 /LB25 CNC Lathes is as follows:

LBY/LB12/1.B151.B25
“}‘ X-axis
(*)
(__) Z_-axis
=) £*)
Transverse Turret Movement .. .. X-axis
(infeeding direction)
Longitudinal Turret Movement ... ... .- Z-axis et
Direction of axis movement is defined by “+ ™~ and *-" sign cha'r_apler;;
P

X-Axis Command (1 mm unt command)

T

XIS ChmbaaqE diansner O 00 S ARG ey
X-axis command is given in terms of diameter as indicated on a part drawing.

Example: bt : g
/g When “X200" command is specified, the turret
; moves along X-axis to position the cutting tool to.
8 - =Point A. e . T
i el )
/ =
Program zero [ L 4 e
: X0 :

Z-Axis Command (1 mm unit command)

Z-axis command is given in terms of longitudinal dimensions referenced to

the program zero.

Example:

Point B

-moves along Z-axis:
oint B.

Rrogranf'iéro;
Ty




HOW TO PROGRAM CUTTING CONDITION

Basically, the cutting conditions such as SPINDLE SPEED, FEEDRATE, and
DEPTH OF CUT use on a CNC Lathe can be determined in the same manner as |
in the turning operation on a conventional lathe. ?

All the programmer has to do is to convert the pre-determined cutting
conditions into the coded, digital form as .per the data input format
and to register these numerical information on the process sheet.

a) SPINDLE SPEED is specified with a maximum 4-digits S code.

e.g If a spindle speed of 350 rpm or constant cutting speed of 120
m/min is required, it can be program as G97 S350 or G96 S120

respectively.
b) FEEDRATE is specified with a maximum of 5-digits in Metric system
F code. g

e.g If a feedrate of 0.35 mm/rev is required, it can be programmed
as G95 FO.35.

c) DEPTH OF CUT is half the difference tween the stock diameter and
the programmed X value (in diameter). ' _ ;

(W

e ' Desired depth ofticut: = JZS;mm;_;.
X value to be programmed = 100 - (5x2)
(dgpth of éut in diameter ) = 90mm

5 mm




V:;ng)(n

where,

HP =

1000

Vv

n

cutling speed, m/min
circular constant (3.14)
= workpiece diameter, mm
n = spindle speed, rpm

oA

VX KXt x|
75 X 60

-
¥
]

VX KXt e
6000 ’
required horse power, hp . "~
"reqﬁir’ed ;')'d'\f\(er. k_W-

1__'_'(:_1_1'_uin'g "_,s'pe_ed... m/min

7l o= cuuin_g'resislanpe. kg/mm?2 :
“iExample: 200 for'S45C (IS, carbon steel) -

120 for FC20 (JIS, cast iron)
depth of cut, mm

= \_jeed_ral_q.:_rp:rryv(ey.._ &




Reference Point

On the CNC Lathes, there are two reference points as below:
(1) Machine Origin -

This is the fixed origin inherent in respective machines, where output values from the QSP
position encoders of X- and Z-axis become zero. Axis movement of the machine is referenced
to this fixed machine origin.

(2) Program Zero (Workpiece Origin)

The zero point that can be set at any point as needed by “Zero Offset™ operation; once the
workpiece zero fs set, axis motion is controlled on the coordinate system that has the origin at
the set workpiece zero.

Cutting is carried out taking this point as the reference point.
A programmer should inform a machine operator of the established programming zero position
either on the part drawing or with a memorandum.

X0, 20: Zero offset value

z X,Z : Programmed command

X0/2

! L : PngFafp;;Ero :
' (workpiece origin) G

Program Zero

PR

The Program Zero is’ ihe reference pomt for programmmg and may be eslabhshed at any feqU“'Bd B
poml within a specrrod range. ok A o _ Fohinge

Usually, it is laken at the center of the workmoce lor X -axis and at lhe Iefl-hand end of it Ior Z-axns
and programming is made in the coordinate system which has the origin at such point.

See the figure below showing the preferable zero posilion.




Tool Selection

LB Series
Selection of a cutting tool is made by four-digit figures following address character T

e Qo

|1

Tool Offset No. : 32 pairs (01 to 32)

For two-spindle model, 32 pairs of tool
offsets are used on the individual
turrets.

Tool No. : The number identifying ihe turret face
position is used as a tool number.

When the control features the ool nose radius compensation function, a T word comprises six-digit
figures. (optional for OSP500L-G)

| Same as above

Compensation No. :  The tool ncse radius compensation
number from 01 to 32 is specified.

(1) “Tool Number == it :
""'LB:z Bl e e LB15

" Note 1 I = )i's"é"fo&_‘rwli}rﬁber, -specify the "I-d}rér' "féce paosition ndmber indicated by a name
plate.
- Note 2 The octagonal turret is available as an option for LB12.

(2} Tool Oflsel Number

|shed r:ontour’d_ 10 1

i

B
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WORD FORMAT

Word Format Associated Information and Function

Ooooo Program Number or Program Name

Entered at the beginning of a part program to identify
respective programs.

Program Number : Up to four numeric characters following
address character '"0'" are used to indicate
a_Prégram Number.

Program Name : When an alpha character appears following
address character "0', such expression fis
referred to as "Program Name". Up to three
alphanumerics can be used following the
first aiphabetic character.

Noooo Sequence Number or Sequence Name

Entered at the beginning of each block to 1dent1fy respecclve
= blocks in a part program.

in a part program.

{ Sequence Number :.-

address character UN" are used'to 1ndicate
-a Sequence- Number. e Sl e

. Sequence Name : Nhen an alpha character appears followlng
- R e -~ address. character “N", such: express °

referred to as YSequence :Name'', : :
three alphanumerics can be used followlng
the first alphabetic character.

X+000.000 Dimension Word : Diameter

Used to specify:X—ékié‘coordinate iﬁfdiamecef}.”.




G CODES ; E

Code Associated Information and function

Goo G Code: Three numeric characters following address character
; G establishes the mode of axis movements.

GOO Rapid Feed

Used to feed the axes gt a rapid feedrate to the commanded
coordinate position.

GOo1 Linear Interpolation

Used to cut a straight line parallel to X- or Z-axis or a taper.
Feedrate to be employed in this mode is commanded by an F‘word,
Foooo.

GO2 ;Circular Interpolation, CW

Used to cut an arc in the clockwise direction. Feedrate to be
employed is commanded by an F word, Fooocoo, as in GOl mode.

o)
=
a)

-0);:

=

-
]

i M

N ]
e~ |

rt
s

R :
o]

0

p-u
by

o
H
O

5

O
o)
=

603 fuly

Usedx&o cut an -arc in: the counterclockwise direction. Feedrate: :
to be employed is aommanded by an F word, Foooo, as in GOl i%
mode’, :

Dwell

'nction”whlch Stops
% LR e R T
ﬁurxng a: ‘machining




AT A g e

Code Associated Information and Function
G33 Fixed Thread Cutting Cycle : Longitudinal
Automatic thread cutting cycle as
shown at the left is executed.
G40 Tool Nose Radius Compenshation : Cancel .
Used to cancel the tool nose radius compensation function
G4l Tool Nose Radius Compensation: ID Ordinally Cutting
Used to call out the tool nose radius compensation mode for
ordinally ID cutting cycle. :
G42 - Tool Nose Radius Compensation: OD Ordinally Cutting
Used to call out the tool nose radius compensation mode for
ordinally OD cutting cycle.
G50 Haxinum Splndle Speed Designat1on
'Used to set the allowable maximum spindle speed
- G90 'AbsolutenPfogramming
G91 Incremental PIOgrammzng : o : :
Used to establish incremental programmxng mode.
G94 Feed per Hinute ‘Mode
5 ‘Used to. gstablish mmfmin fe'drate mode.
G95 Feed per Revolution Mode

Used to establish mm/rev.. feedrate mode.

When the control is reset, it is in the G95 mode.




GO0 POSITIONING

(1) Format’

GJ@ X0000.000 Z0000.000

With the commands indicated above, positioning to the programmed coor-
dinate point is carried out at a rapid traverse rate.

(2) Example Program

159 @ SR G

P051t10n1 g is’ made to XIGG along X-axis at a rapld tra-
verse - rate. No Z-axis movement occurs.




GO1 STRAIGHT-LINE CUTTING

(1)

(2)

Format

GOl Xoooo.oo0o (Zoooo.ocoo) Fo.ooo

With the commands abeve, axis movement from the current position to
the commanded position is performed along the straight line parallel
to either X- or Z-axis at a feedrate specified by an F word.

Program Example

204 !
200

p031t10n convenxenL for programmlng.

(Coordinates Commanded on
Process Sheet)

X 240 (D ()x3¢¢
Z1¢g fol 22¢4

. However; it: is tecommended” o

take such afpoznt at the. center. of the workpiece left’ end face. Th1s
will ease programmlng since such a point permits the programmer to

d1rect1y ‘enter ‘the dimensions indicated on a part drawing.

Feedrate:

a).




7

NOOO3:

NOOO4:

Ce

NOQO5:

NQOOOQ6 :

GOl Z200 feeds the cutting tool to the starting point of the arc |

to be cut at the specified feedrate. ?
200 —| 204 —f €909
e o
o SR 6180
|
‘Since the arc is to be cut in the counterclockwise direction, GO3
is provided.
195—] ’ .
X and Z words are used to specify the coordinates
l of the end point of the arc. L word is to specify
- the radius size.
S
nter of arc

2185 indicates the coordinate of the starting point of arc.

Since the arc 15 to be cut in the clockwise direction, GO2 code is
prov1ded._‘ s

Center of arc T AR O f.,.f.
i X and.-Z uords are used to specxfy the coordinates

NOOO8: MO2 resets.thé control.

"of the end p01nt of the arc. L word is to specxfy
. the radius size.

Nooo_?: X800 2.204_ returns the cutting tool to the starting point.

HOS stops the spindle rotatlon 5;

M09 stops . the coolant supply.




G02/G03 ARC CUTTING

Format

GO2/E03 X1 Z1BL F

GO02 and GO3 are used to specify the directi»n of arc. X and Z words indicate
the coordinates of end point of arc to be cut and L is to specify the size
of the radius. F is to designate the feedrate.

TRaEE ..
209 ——
195 : :
185 = :
L80*-I ~7] |Starting point
. e
- |
N i ’
5R
s .
o~ = (=)
= g 3
SR :
Nolee lﬁ;} z W e
E NOOOO [ G50 | *. o $3000 i = oo
e NOGQ@1 | GO .| X800 | z204-| - - Jus s S20@ - sTd1d1s
Ry Ng@@25-~ T X180 | - Paliehac ] -M@8 M@3 T
a8 Ng@g3 [ co1 | 2209 Fd.2 e L
' NO@@4 | GU3:| X190 {2195 | LS:afcwueda, o-o - e S lepe
e Ngggs [ cg1.|. - . 1z18s Zeror] EROEEES T SR Ly
& NO@d6 | GO2:| x2d0@:| z18d | L5 | tui . - T
NGQ@7 | GOg | X800 | 2204 . | MO9  M@5
NO@F8 | #=09| secoe]|: = o siea] supdi:- M@2

NOQOO: G50 S3000 designates maximum spindle speed.

N@@@l: Commands in N@@Jl indicate:

-:startingspoint =1




N & X z I F S,T,M
NOOQO | G50 S3000
NO@J1 | GOJ | X800 | z204 S20¢ TU1d1
NGdg2 X185 MU8 M@3
Nggd3 | Gl 229¢ Fg.5
Ng@g4 X200 | 219¢
NO@@S5 | GIg | X800 | 2204 M9  M@S
N@Jgde i MQ2
NOOOO: G50 S3000 designates maximum spindle speed.
N@@@l: Commands in N@@@l indi-ate:
- starting point
- spindle speed
- tool number
NOG@2: X185 positions the tool at 185 mm
diameter position. j
HG3.s§arts_ébind1e rotation ih:the for-
ward'direq;ipn;

commanded by an Fiword.

L ey et e

. as ¢.50 mm/rev.

.:;Hitﬁf%iéa:Ziaa;é&ﬁﬁahd, cuc;iﬁg}tbdl'is
fed to thé®end point for taper cutting.

4200

S i
.retu

iﬁgé'the feedrafé:in CG1‘mode--

ol

iy |

:
l
!
f
!




GO4 DWELL TIME

With GO4, the tool is stopped for a designated period. The numerals are \
after F word indicate the unit in seconds.

Format: GO04 F....

A dwell for 2.5 seconds.

N1000 GO&4 F2.5

Note: GO4 function is effective only for the block commanded.

G33 THREAD CUTTING (STRAIGHT, CONSTANT LEAD THREAD

(1) Format - - - ‘

GO0 Xoo000.000 Z0000.000

G33 Xoo0o00.000 Z0000.000 Foo0.000
Xo0000.000
Xoo000.000

Thread cutting is performed in G33 mode.

X: Diameter. of each thread cutting cycle
Z: 'End p01nt of thread in longitudinal direction.
E: Thread 1ead : e 1

(2) Example PrngamJ

{ S : e
D;tarting»point -of thl’Edd
qutting cycle ih




GO1 TAPER CUTTING ]

L A
‘ _

(1) Format

Gdl Xoooo.oo0o Zoooo.ooo Fo.ooo

The same commands as straight-line cutting are used for cutting a
taper.

(2) Example Program

120

i UROGE K
mmande
(.‘ B £ x




N G X Z [,K 7 T |
N@@@Q G50 S3000
NG@@1 | GO@| X8d¢ | 2204 S2¢0¢ Td1dl
NGJQ2 | X185 M@3
N@gg3 | Ga1 z12g Fg.5 | M@8
N@@gs ) [ 1] x19¢
N@@d5 [ 1] z100
N@J@6 X209 || J
NG@g7 | GOg| X809 [ z204 M@S M@9
N@@ge . M@2

Commands in | |, where the same command as provided in the

previous block is to be entered, can be omitted.

NOOOO: G50 S3000 desighates maximum spindle speed.

Ng@@l: Dimension words X and Z indicate the turret indexing position.

M, S and T commands necessary for cutting are entefed.

% Nd@ﬂ?: P xﬁﬁ_ ; © X185 posLttons.the tool at 185.
; posxtxon.* h

‘M@3 starts splndle rotatlon 1__
d:rectxcn.- o

:i N@@@3: ' GJgl z12¢ feeds Z-axis up to 120 mm posx—
' tion at a tate commanded by an F word '

F@.5 determxnes the (eedrate in’ Gﬂi mode:
as ¢.5¢ mmlrev.; : g :

M@8 starts coolant

e -



NEGU4 : G@l X190 feeds X-axis up to 190 mm

diameter position at @.5 mm/rev. which 1s
iZB—U i specified in the preceding block to finish
. the shoulder.

NO@d5: GUl Z10¢ feeds Z-axis up to 10§ mm posi-
tion at @¢.5 mm/rev.

) N@@@6: GOl X200 feeds X-axis up to 20¢ mm

diameter positioi at @.5 mm/rev. to finish
1%—{ the shoulder.

s

4200
]
!
|

M@S5 stops spindle rotation.
M@9 stops coolaﬁf supply. e =

M@2 resets the control.

PP EEEE=w
; _:IJﬁ:- : _?I et 11§ ‘. .

e
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G50 SETTfNG OF MAXIMUM SPINDLE SPEED

If the maximum spindle speed is specified with a 4 digit S value preceded
by G50 code (G50 S—----), the actual spindle speed will not exceed the
maximum RPM, specified even when the programmed S value calls for the speed
exceeding the maximum rpm of that range.

Format

NOOO2: G50 S3000

The actual spindle speed will not exceed 3000 rpm if the speed is specified
as S4000 by mistake.

G50 command should be written in an individual block by itself.

G41 & G42 TOOL NOSE RADIUS COMPENSATION




24 723 £2 21

I : I
g Edi
B i Ly
o I
Bt A s R S i
& | | I
| T |
I 1 :
6| 62
v

/

(Length of incomplete thread) WoproadiBg i sies;

Values §1 and 82 vary depending on cutting=conditions. Generdlly, values §1 and §2 must satisfy
the following equations: '

81 > KNP
62 > KNP

whicia. 5 2 el ¥ e o

N: spindle speed
P: lead
K: machine model dependent conslant

Values for constant K for individual models are indicated below:

Model K Model K
LC30 | 1.07 x 103 'LB9 " | 0.96 x 103 ;
LC40 | 1.07 x 103 0.96 x 103

LC50 | 0.96 x 10-3
LS30N .| 0.87 x 103"
LH35 -]-0.96

10.96 x 103

103 .

oz x 03 fo s,
5| 1,07 x 103 |

1 096 x 103
<1.17°%x103.
0.75 x 103
0.64 x 103

Example: | e ) J
"'Fc':?{héfllé'fsf-'__jﬂ “with 2

1.5 mm, spindle speed

%

- Spindle speed_




NO@8: GU@ X8@U 2205 returns the cutting teol to the starting point af
a rapid traverse rate.

M@5 stops spindle rotation.

N@J9: M@2 resets the control.

X Words in Thread Cutting Cycle

688 .30 —
688 .50 —
é89.900 —

688.99
688.

Note 1: Number of infeeds i1n thread cutting cycle should be selecred
accordlng to matertal to be cut ; thread lead, etc.

the 2: NEVER CHANCE SPINDLE SPEED UHILE THRE&D CUTTING CYGLE:.:

1) Spindle Speed Change During Thread Cuttlng Cycle

L1 T h

If the spindle speed’change is 1ntended whlle thread cutting cycle, it
will shift the starting point of the thread cutt1ng cycle, thus
damaging the thread belng tut.-

Therefore, NEVER CHANGE SPINDLE SPEED WHILE THREAD CUTTING CYCLE.

2) Feedrate Override

The feedrate override dial is inoperative while thread cutting cycle.

o 3)_Extra Length in Thread Cuttlng Program:¥i




NOOO: G50 S3000 designates maximum spindle speed.
NU¢l: Commands in N@@l indicate:

- starting point

- spindle speed

- tool number

N@g2: ' M@3 starts spindle rotation in the
| normal direction.

—

205 X12¢ indicates the X coordinate of thread

cutting cycle starting point.

6120

NO@3:~ G33 calls for thread c¢utfing cycle in which the cutting
tool performs a cycle (1) through (4).

- (1) The cutting tool moves to the first
thread cutting diameter position at a

Upset tool rapid traverse rate.
__(4) J. (2) The cutting tool is then fed aiong Z-
— (3} (2) (1) axis at a feedrate specified by the F
A : ~word (1.5 for thread lead of 1.5 mm).

. The ~ cuttlng tool retracts from the

The cuttingfcooi'returns.to”fhe
i thread cutting:cycle ;starting point

:+Dimension word .X. 1nd1cates the dxame:e at- uhxch the first
thread cutting cycle is performed and_thhe end po1nt of the
_thread. Thread lead . 1s,commanded by,nn Fiword.

N@@4: X words. in these blocks iindicate the-diameter ot reSpect1Ve:;

©:. . passes of: thread cuttxng cycle. ¢ vhp BRaad oulauny kit
Nga7 Tl e phewad B :

"workpxece at the de51gnated fecdrate..

F
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COMPOUND FIXED CYCLE (SPECIAL FIXED CYCLE)

GENERAL DESCRIPTION

This feature allows a series of cyclic operation, which usually requires
commands over several to more than ten blocks, to be specified by the com-
mands in one block making the most of one of the features inherent in
OSPSU@L-G/OSPSPPPL-G, high processtng speed.

There are three types of compound fixed cycle as:
(1) Thread cutting compound fixed cycle (G71, G72)

(2) Grooving/drilling compound fixed cycle (G73, G74)
(3) Tapping compound fixed cycle (G77, G78)

Outline of 1individual fixed cycle
(1) Thread cutting compound fixed cycle

Two modes of thread cutting cycles as G71 longitudinal thread cutting
cycle and G72 transverse (end face) thread cutting cycle are
avallable. In_addition, combination of M code designating cuttiug
mode and the one selecting infeed pattern permits the programnce io
select the most d851rable mode of thread cutting from avazP;hl' S
types of thread cuttlng cycles '

bk ’.’,
it

(2) Croovxng/drxlltng compound f1xbd cycle

.Two modes of grocvlngfdrlllxng cycleb as G73, cuttlng in longntudin;{fﬂ;u
direction, nd ‘G74, cutting 1in transverse (end face) direction are -
thps cycle stmpl1fles Lhe programmxng of groovlng and

'-Tapplng compound fxxed cycle

‘Two modes of’tapplng cycles as G77 right-hand tapping cycle and G78
left-handstappingicycles are available. This cycle simplifies the
programmlng for both right-hand and left-hand tapplng operatlons

v are e r ﬁi.;u;;_




Format :

NgGGI ©C712 %X 2 AXK) B P W H L E F J N Q

Descri

A

_1hread helght itk

ption of each word:

X coordinate of end point of thread

Z dimension of final thread cutting cycle

Taper angle

Distance between starting point and end point for taeper thread
For taper thread, use either A or K word..

Cutter tip point angle
(g° < B < 180°; @¢° if no B command is provided.)

Depth of cut in the first thread cutting cycle

Finishing allowance &
(No finishing cycle is performed if a W word is not provtdcd )

t
Chamfer1ng dlstance in final . thread cutt1ng cycle
(Effective in M23 mode; if no L.word is provided in M23 modo

"353umed'to'the distance equ:valent to one-lead. ):.

]

Same ab Th L3 Noi

Used to select ‘thread cutting’ pattern and mode of Lnfeed
(For details, ;refet to 2-3.) :

THéidhﬁBéF”ﬁfifﬁféédé for multi-thread thread cutting

Lidgs

24




G72 TRANSVERSE THREAD CUTTING COMPOUND FIXED CYCLE

In this fixed cycle, thread cutting cycle as shown below

is performed.
v \
1
" o X
1 Bl .
w D 1 /1/1;/‘} lll S, Starting
— — _Lﬂ IS (55 I % point of

Lo LT

thread cutting




Longitudinal Grooving Fixed Cycle {G?’S)} i

in G73 mode, grooving cycle as shown below 15 performned.

4 &
;",r/n rrTT !fz z‘a;‘ *2 7;7/;;’7{:7; 7 T when positioning to
5905000 4 A ///////// — the r.-oormla ol
¥ lien gl e R T 7. ekl
the coordinate ol End point K Staring pownt
largel point is made o —- oo ——— s
l -‘ et -* ?F i o™~
] 1 gy [
1 T : Yy : i
! L i i ! o~
: e 'y P
. 2 o
: t[, o '[ g 3
% 'R H R (1 H
' M it : "
. [ N v
: e B
H ? it '
0 5 ~ft 1 Q"_
: | g B [ DR o
. R ' -
. e i =1
. : L ,: '
i et
' 1 \ .
i J i b ‘
i 5 i J
‘ = :
i 1 ™ 1 ™~
. . . E
L . S
7 : l‘ : .
() ) CJe
X
Format:
NUOOl G730 7oK BRI T DA
LI Y L . :

Descriﬁif&i‘f-‘bl each word:’

XS0 coordmate ot target point
‘ltq‘;f'ﬂ!}(ﬂ b eaTh W

Z. Z,_coordmale of largel point
SCegnrnsle of T ghtrgsict
I _-Shiflt amount m X axts dlreclaon

o = Ol A T i £

(m dnameter 0 :t no I word :s pr0vsded}
i FEPE 'C.f

K Shl[l amoun( in, Z dk:s q:récllon

*_(Q;l_f_.,ﬂo_i_( word is_provided)
“Depthot cut (infeed Biiount)

L *: ‘Tofal infeed amount’ 16¢"10ol withdrawal motion (in diameter: tool sequence is not per-
formed when L word is not specified.)

Retraction amount “a” is specified. When no DA word is provided, the amount set with
-the -optional parameter (long word) No. 7 is used as the retraction amoum +:This applies
bolh in lhe (594 and. 695 'modes ; i

‘\Fr) gty

DUratron of ‘dwall 4" _:'t:“ 5 target’ po:nt 'on
1G04 ”rﬁ“oﬂe

i A A S ey cHitra ge-
posthonimA tn the etartinA At 1 narfarmad )
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Transverse Grooving Fixed Cycle (G74)

“In G74 mode, grooving cycle as shown below is performed.

T when positioning 1o
the coordinate of
target point is made

R
|_J End pont t:;-,s
P LY
Q:::q
. RNy
\\\.a
C\\\
X " Cooal o
1
| R
’ a2
i R
' RIY
it f ot e S sy CIIY
O — e ) 3 -
C = = S i = ¥
L-__._._....__._..J SRS St e e g P S o e e o '_':, o™
1 :‘—“
E C:'"_*___“__—_h__-_ i "_*Hﬁf'—J_-,"*_,__"ﬁ_aEmg point
T ——C)
e L £ s T e P e
P TR o N Gl B (st oot S
' D D D |K T when positioning to
1 the coordinate ol starting
1 & . pont is made
&K Fit JEl
i *
Format: i St s Rk R o P D
£ FrirRp i A 3

N0001G74XZIKDLFETDA

Description of each word: :
o *X coordmale of 1arget bou’x

e

YO AN

Z Z cpordsnale of largel po .

[ ZEEShIfl ‘amount in X-axis_'-dlreclton R

*{indiameter; 0,il.no | word s provided) Gl S T

K : Shift'dgmount in Z-axis diréction
g (0.if no K word is provided) .

D : Depth of cut {ihfeéd'am'ouht')' Al

L : Totalinfeed amount for tool w:thdrawal motion
(The sequence is not performed when L word is not specmed )

Relracuon amount “¢” is specified. When no DA word is prowded the amo " t set with

,‘_._-?both in, the 094 and 695 modos
'_-_Durauon of dwell mouoquhqn ,tar el point.on
GO4 10d¢




. ; Right-hand Tapping Cycle (G77)

The compound cycle called out by G77 conducts the tappind cycle as illustrated below.

1 1

% ! :
7 i Q 1Q,

Z t :
/ Q. Q0 X

// Qg _6-;_ -~

2 § .
Z
Actual Example llustration Example

Format:

) NOOT Gér X" 2 K F

Description of each word:
G??‘ G code to call out tapping compound fixed cycle. oy
Specily this G code:inthe next place following-a'sequence number {name]
X : Xcoordinate of fappmg cycle start pount {}argel poml} :
Z : Z coordinate of {appmg cycle end pomt (targel pomt}

3 '.':'-' K : Rapid axis leedrale lor axis Ieed from lhe cycle start. pomt 10 lhe cumng start pomt

F . Feedrate
Ty AN mevemen's : .. .
\—/ ' s Pos:uomng_o )_g sﬁ 3_ the spec:f:ed posltnontng \(a_rget point {cycle start point) at a ra id

= feedrat ‘1n mu
have been posﬂ'g'f"“e
s:tlomng belorg E%x,l- g ggil lh‘g‘ G

BT b O

nci' .lhu the lurret m i
o b
iece durlng th15 po- ;

it eﬂere w:!h:lhe_wo

‘ﬁ.

01

02 2 ckwise at as Beed agtlge beIo

£ t
does not occur 5mce the spmdle does not rola:e and thus lhe cy

i ERA bRy B

Q3 : Posmomng of Z—axts ata posmon demgnaled by aK word ala rapnd !eed_____‘_ :

\r’

BN N BN O B e e W ..
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v.to!D;ethus automatically chamfering the. corner §§545 deg.

IR Ih Specxfxes chamferxng at &5 deg.

 L=5 : . Size oﬁ-chamfered.face

G75 AUTOMATIC CHAMFERING

When cutting a workpiece, it is often necessary to chamfer the sharp edge
(either 45 deg. chamfering or rounding). Such chamfering can be
accomplished using conventional taper and circular interpolation G codes
such as G@l, G@2 and GU3. However, this Automatic Chamfering Function per-
mits chamfering té be done in a simple programming.

Commands used in this feature are:
G75: Chamfering at 45 deg. é

G76: Rounding
L : Size of chamfering

45 DEG. CHAMFERING (G75)
+X
(X120.96 250.00) (x12¢. 0@ Z115.00)
s --1C(X12® 00 2120.00)

Tl T I
B(xlla.oo 2120.00)

i
/

A(X50.00 212¢.90)
_ iy

CR
{Xrasin s sevwvon
gitoolito Point

© 5 mm,

T ) in ....-¢

E & s : . R i = ey

X12¢: X. coord1nate of P01nt C

ItsV51gn is determlned by ;the dlrectlon of
tdlay vhay tha M»SQH L
eseee when z—ax;s (X ax;s) move
; d1rect '

nun. 45 L4t
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G76 ROUNDING

(X12090 25099 (X12d89 Z11584)
E

D
. 5COX 120400 Erzege
////////“5 B(X11ddd 212900)

[ A(XSGEd Z1208§)
' l - +z

i " To cut the above shown contour along the Points A, B, D and E, program as:

G76 G@1 xl20¢ =5 Eoo CR

after positioning the cutting tool to Point A. \
’ |

With the commands above, the cutting toci moves from Point A to B and then
to D, thus automatically rounding the corner at 5 mm radius.

G76 : Specifies rounding of corner
X12¢: X coordinate of Point C

L-5 : Radius of rdéQ&iﬁg*ﬁircle

——

Its sign is det

Vi when Z—axzs (x-ax1s) moves in the posxt1Ve dlrectxon
.after X=axis (Z~ax15) moved.

j....

'hen Z—axls (x-axls) moves in the- negattve d1rect10n
after X-axis (Z-axis) moved.

By commandxng the coordinates of Point E

: thquutting tool moves from Point
D to Pofnt E. L S

v w v"

ol NOTE'S(:. :

A

1. G?S/G?é is effective only in GOl mode. If it is specified in other than GOl
mode, it causes an alarm.

2. G75!G76 is non—modal and active only in the commanded block. .
: Eal pre Powdn

3."If ‘the axis movement dimension SPECifled in the block calling:
_hamfering is smallerithan'the absolute value of




G90/G91 INCREMENTAL PROGRAMMING

With OSP 5020L/0SP 500L-G, programming is usually prepared in absolute
dimensioning system; however, it can accept the commands expressed in
incremental dimensioning system. Combined use of absolute and incremental
dimension words .is also acceptable.

G codes used to select dimensioning system

G90 +.evvvvuv.... Absolute programming
(cancel of incremental programming)

when the control is reset, it is in the G90 mode.

G91 .+.eveeeveeve.. Incremental progiamming

Example (positioning from point (1) to point (2)):

- (2)X190 258

" -Absolute .. .. «.¢¢,.-. . Incremental

TAD N L O e

00 XSO, 2150 mencm veill)c .. GO0 150
«++(2) *G91  X50 °'Z-100 ..

X100 250 .

S Mg A
* Designate dimensional differences be-
tween points (2) and (1).

Note: In incremental pfogramming, X word should be expreségdfip




LR

ol

J

;?g? End of}pontour defxnition_né

Q
D

LAP LATHE AUTO-PROGRAMMING FUNCTION

GENERAL DESCRIPTION

LAP (Lathe Auto-Programming) is the function to make use of high speed
processing capability which characterizes the 0SPSO0OL—G/OSP5000L-G series.
With this function, the control automatically generates tool path to
produce the required part contour.

In this function. the program comprising, dimension data of the final
contour to be finished including rough cut conditions is prepared as the
Contour Definition Program; when it is called out with the cutting
conditions specified, the control automatically generates tooi- path for
respective rough cut cycles, and then finish the workpiece to the
programmed dimensions.

This feature permits the programmer to complete the part program simply by
picking up the dimensions specified in an engineering drawing and, there-
fore, it simplifies programming us well as it reduces programming time;
this furthermore facilitates tape check procedure and also tape punch
procedure.

Various cutting modes available with the LAP can cope with any type of
cutting intended.

Features of LAP are:

1) No special programming language is needed. The same programmxng manner
as in cqpvengional programming cechnique can handle the LAP functlon. |

2) Tape prepar&tion time can be greatly reduced.

'5)'Programmfhg for rough cut’ cyciéﬁian be eliminated -éﬁaffhis.siﬁﬁjifiés

’ manual caley%gtigg;:ﬂgle programming i :
~ i & & RED :.* : s S 1 ‘ PEN

¥

%i“‘fconditions“éﬁch:as depth of cut ahd feedrate

e ough cut cyeles °F

FORMAT (c: ‘CODES:) _

M«.J’l’

i v e

Sl i S e it
G81 Start '} contour deflnitidn
- X i1 ? ’uu 5 il ;'

G82 Stgrfﬂ?f_contpur definition, Transverse
i DEXE MnES ORI T T Egeo

a8

CS§ Bar'fﬁfﬁiﬁé}?dugh cut cjélé"

G87 Finish cut cycle




sl e 180

175

ey A

Eé%é
P60

TOOL NO. TOl TO3

g Bt

CUTTING SPEED | 150 M/MIN 200 M/MIN
|~ CUTTING
LSELECTION

w»

OD ROUGH

0D FINISH|«




ST M

2250

t
1

X500

2174.208
Z151.471,
2144 :

;
X35.331 |

1
[}
(]
L]
1
1
i
L]

1
i
1
i

2140 i
2139 -
Z110.979,
263.021 | L60

(]
L]
L}
L]
(]
]
]
1

X55




G87 FINISH CUT CYCLE

Format

N@2¢3 G87 NLAPI U w
L ) —d | ENSSNE (R P g
NJ2@3: Sequence number z
t G87 : G code calling out finish cut cycle

To be provided right after sequence number (name)
NLAPl: Sequence name in the first block of contour defining blocks
3 Blank: Enter either tab or space code
U : Stock removal in finish cut cycle, X component
W : Stock removal in finish cut cycle, Z component

With the commands above, the control starts searching of contour deflnl—
‘ . B tion program beginning with the sequence_name ‘NLAP1.: After absxgnmng

parameter data of U and w of NLAPI thg'contrql.star;s the finish cut
cycle. e ; oo

s Note 1:

Note 2:

Note 3:

U and W words must be’ posxt1ve or zero. -If not, an alarm

results. :
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EXPLANATION OF LAP FUNCTIONS AND PROGRAM

Tool Path and Program — Longitudinal Turning

Tool change position
(Ze.Xud X
r
LJ
i
AP startlng position
YTs . Xs}

o,
b

Contour Definitioun

% Feedrate and spindle speed for finish
: cut cycle

Feedrate for rough ‘cut cycle, rough
cut along concour_'

o < ANLARICVGR] TR RS n e = o coed ‘definition

& INGUUL COU - iXaviZa o AT
Ngge2 co1 Xb zb Fb -
N@ge3 Xc Zc

5ta;q:of}éon;ogp

. IN@gU4 GU3 Xd 2zd la Kd _ . %
YUUNGPPS. GOl Xe  Ze Fe
NgJde Xt ZE -

e»w;uaaam LgiXghze :
- -NOdE8 - G8U - i ——— e ————

i

** Rough Cut Cycle
e

-Depth of cut and Eeedrate up to Po;nt
A (XA] ;

Stock reunval auount in finish cut
cycle’

Tool change point

Starting point of AP
S, T and M for rough ‘cut cycle
Calls for rough cut cycle




Bar turning cycle(G8S5) - Longitudinal,ID(G81} and End face(G82)

GO0 X800 z800

G50 S$3500
NAP1 G82

GO0 G41 X82 Z42

GOl 245 Al35 F0.18

X60

750 A120

%37

752

G40 :

G80

NAP2 G81 _@

GO0 G41 X43.5 251 o :
GOl X38.5 A4S FO0.15 =

233 : . . —3—:‘*_

GO3 X32.5 %30 L2 e

GOl X30 \ —Jﬁg—j;b
725 .
X25 220

X18

G40

G80

GO0 XBOO 2800 M41 MO3 S600 M63
NTA1 X953 Z51 T010101 MOS8
G396 S150 . T

G85 NAP1 D2 UO. 4 wo 1 FO 8. g . :
600:X90 z51- &
%G97°X800-2800 S600 MOS. M63. :+ .- - i
~NTA2 X90 Z52 S800 M42 MO3 T020202 M63 i

22096 -8200

/687 NAP1 . '
- 2600 G97 X800 2800 S800 M63

NTA3 X18 Z55 T030303 S$2300 M63

G96 5150

'G85 NAP2 D4 UO0.3 W0.l1 FO. 25

G00:G37 X18:Z55 $2300 M3 -

X800 2800 -

NTA4 <X18 255 T040404 S2800 M63

G96 S180

G87 NAP2 .

GO0 G97 X18 255 S2800 M63

X800 2800 S1500 M63

NTAS X34 Z56 ‘T0505 _

G71 X40 240 B60 D0.4 U0.05 H1.5 F1.5 L1 M33 M73.M23
X800 2800 MO5 M22 M62
MO 2




(G96/G97) PROGRAMMING CONSTANT SPEED CUTTING OPERATION

When the constant speed cutting function is selected, cutting at a constant
cutting speed can be performed. This feature can reduce cutting time and
also assure stable finish in end face cutting operation.

Format :
G96 Soooo 5
GOB nvashh s Phy Entry of constant cutting speed mode !
50000 seraoaa . Numerical value in the S word-expresses: the desxrpd
: cutiing speed.
S10¢ means 10¢ m/min.
G97 Soooco
G9T snnvincnvpsCancel af 696
LORO0O0 Lk Numerlcal value: of the S wora expresses the fdesi?ed_

spindle speed.: F# turmeot

When the control is reset, it is in the G97 mode.

el

¥
i

© Nooo G96 S10¢ ; G96 calls for constant speed cutCLng mode and the
' < : e commands following this block are sil executed in
: this mode.

S16¢ .... 10¢ m/min.

Nooo G97 ss5@d ' G97 cancels G96 mode, and'cutting after this block
is carried out at a spindle speed of 50¢¢ cpm.
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5. M CODES

42
o

Code

Associated Information and function

MO0

M Code : Up to three numeric characters following address
character M are used for specifying various miscellan
eous machine functions such as spindle CW/CCW,
collant ON/OFF, etc.

MOO

Program Stop

When MOO is executed, machine operation goes into cycle stop
state; spindle rotation and collant supply are also brought
to a stop.

To continue execution of the part program, press the CYLwE
START button.

This program stop function is effectively used for measuring
finished dimensions and also for removing chips during cycle.

MO1

Optional Stop

MOl performs the same function as MOO Program Stop, except
that the control ignores programmed MOl codes unlesr thc
OPTIONAL STOP switch is turned ON. =

_M02 provided at the end of a part

program resets the control.

S P T, s s 1

CW Rotation

ten shamtes s B e

"MO3 :starts the spindle rotatlon ‘to advance a right handed

screw into the workpiece.




Associated Information and function

CCW Rotation

MO4 starts spindle rotation to. retract a right-handed screw
from the workpiece.

H\\\;MGQ rotation
Il

N

Viewing spindle

Spindle Stop

MO5 stops spindle rotation

' ; Code
=
- - MOS
b

MO8

Coolant ON

Coolant OFF

B

Cancel of M23

‘Chamfering ON e

'3ﬁ23n§§ecdtes chamfering fusing a ‘fixedicyéle,in"G31 through
G33 thread cutting cycle.,

Pattern of thread cutting

Pattern of thread cutting




PROGRAMMING EXAMPLE

£l
7
K
Q\O,
i
e e o
1 1 % b
30 ' 75 /09 ':1’_ é
o ol
1 - 0.D. ROUGH CUT
Z-— 0.D. FINISH: GCUT
:~3 - CENTRING (CENTRE -DRILL)
‘54 (=2"GROOVING: (WIDTH 3mm)..:
AlD T~ DRILLING (DI A.65:8B)
6 == THREADING - {M30x1 .5P)
7 - TAPPING (M8x1.25P)



Vo
S

ZXAMPLE

500 X800 ZBO0U ~--------cooooos TURRET RETURN Tu LiHIT

G50 S3000 " Le—mmcerne o e oo MAXIMUM SPINDLE SPEED CONTRO:
GO0 X800 2800 M42 MO3 S1000

NLAP]1 GBl1 <(--——==ama o Start of contour definition

GO0 G42 X24 2101

GOl - X30 Al 35 EO:15

260

X40

X50 AlS50

240

G02 X770 Z39 T1G HO

G0l X78

X822 Al35

G40

G80 (---———————mmemm .. End of contour defin:ition
NTY. GO0 X882 Z10S5 MOIQI0l HMpe8 '
G386 S220

G85 NLAPL D6 U0.4 W0.1 FO.30 <-- Call for rough cutting cycle

$G84 XA=50 DA=8 FA=0.35 <------- Change cuuting condition
GO0 X82 Z105 ;

G37 X800 Z800. 81200
'X82 Z105 T020202

. Call for finish cutting cycie

{};i;;;_ifff_CEntre3d?flfjw

.5 F0.1 D2 E0.5 T14 <=---- Grooving cycle
D3 ‘L6 El <----------—---- Drilling cycle
0606 - -é————-———~;~ Thread cutting cycle

©268.B60 DO.3- U0.05 H1:95 LO.5 F1.5 M32 M73 M23 -~ —. —
00 M22 MOS - .

---------- s——to-o-chotoco Tapuing w L L




TOOL NOSE RADIUS COMPENSATION
FUNCTION (Standard for OSP5020L only)

The data processing performance of the OSP5020L/OSP500L-G series is all the more enhanced by
one distinctive feature: The Tool Radius Compensation Function.

The tool tip point radius of most cutting tools used in turning operation is the cause of inconsisten-
cies between the designated tool paths and the actually finished workpiece contour. With the tool
radwus compensation function, such geometic error is automatically compensated by simple pro-
gramming.

In die sinking or milling operation, cutting is performed by a large diameter milling cutter. There,
control systems are equipped with the Cutter Offset function where the actual tool path generated is
olfsel from the designated path by the amount equivalent to the radius of the cutter used. This is a
standard furiction with OSP5000 series controllers: However, in comparison with the cutter offset
function. the tool nose compensation function offers special features that are requisites for lathes. '

Tool Offset and Nose Radius Combensaiion .

In uring operation, various lypes and different shapes ol tools are used lo finish One workptece
: IIJ Cutung tools, OD cutting tools, rough cut tools, finrsh_cut tools, drill, ‘etc. - Accordingly. the tool
-nose rad:us compensation function has to be aclwaled smultaneously wuh !he ool offsel funcl:on"

Nose radius
compensation i
—— Position offset

-

The 100! nose radius function is actated by a six-digit T command:

" T 00 00 00

l‘ Tool offset number (01 to 32)

Tool number (01 to 12)

Tool nose radius compqnsga’t'o*rifnufnper (01 t0 32)




Geometrical Cutting Error Due to Taot Nose Radius

If cutting along paths A-B-C-D-E in Fig. 16-3 is intended without activating the tool nose radius
compensation function, the portions indicated by hatching lines will remain uncut and cause a
geometrical errors. This is because the tool setting is made to locale the imaginary cutting
point P in Fig. 16-2 at the datum point and trace programmed path as controlled by NC
commands. However, the actual cutling tip point is not precisely located on that datum point
because of the tool nose radius and this produces geometrical errors.

Nose R

]

Pont P

Fig. 16-2 Tool Selting Pomnt

pc /\
L e

B A

Fig. 16-3 Tool Path and Resulting Escor Jn :
- Without Tool Nose Radws Compensation - |

The tool nose radius compensation function automatically compensates the inconsistency
between the designated and actual tool paths caused by the tool nose radius.

Comp‘ensatio_n Movement

With Ihe 1ool nose radius compensation function activated, the 1ool path is compensated as
illustrated 'in Fig. 16-4 to eliminate the portions left uncut, shown in Fig. 16-2. This assures
accucate finish as programmed. PR '

T e




Programming

Programming commands, G, M and T codes, used to activate the ool necse radius compensation
function, are detailed in this section.

G Codes

G40: Used to cancel the tool nose radius compensation mode.

G41: Tool nose radius compensation - Left
Used when the tool moves on the left side of the workpiece.

G42: Tool nose radius compensation - Right
Used when the tool moves on the right side of the workpiece.

Note 1: The term indicating the side of the workpiece, right or left, is determined according (o
the direction in which the tool is advancing.

A lurrel

ZA+
workpiecoe

J G42° Rght 1o

e — Two-saddic
specilcation

. Lelt o
workpece B tureet |-
3 . .

B I

fig. 16-5 Designation of G41 8 G42

T Codes - ﬁ
Six numerical characters following address character “T" specilies lhe nose radius compensation
number, tool number, and tool offset number.. :

~ To set offset data through the keyboard, 32 pairs of compensation data for the tool nose radius and
tool offset function can be entered (01 through 32). For the tool number, 01 through 12 are
available. :

Tooooo

L Tool offsel number

Tool number



Tool Nose Radius Compensation Data

compensation function has been simplified. However, to finish workpieces accurately using this
function, the tool nose radius of the tool to be used must be measured precisely and the measured
value entered correctly in the NC memory.

Measuring Nose Radius

Measure the center of the tool nose circle with respect to the tool tip reference point which is taken
as the imaginary tool tip point for tool presetting. See Fig. 16-6.below.

&
L‘
’ As seen in the previous seéction, programming procedure to activate the tool nose radius

The imaginary tool tip point indicates the ideal tool tip point which can be expressed only by the tool
oftset amounts without tool nose R. Actually, such tools are not present. ¥

When the control has no ool nose radius compensation function, it controls the coordinated a+::s
motion so that the tool tip reference point follows the programmed path.

Ideal lool without nose R
. (hatching lines area)

Center of nose R

Compensation amount = -

In the measurement of nose R compensation data, both the nose R compensation amount and the
dsrechon of nose R center in reference to the lmagmary I tip. i '

Dlrecuon of nose R center in reference to the imagmary ?ooi tip is expressed in 1he tollowmg wo

‘a&_..:‘
%

By posmve and negative signs of X, Z compensanon amoums

By a P number

: 1 method a) is used, positive and negative signs are determined from the position of the nose R
Center in reference to the origin as in Fig. 16-7.



X4 \ X+ Center of nose R
Z- N Z+

Z+
Ongin (1maginary lool tip) /
\
> Fig. 16-7 Signs of Compensation Amount by Nose B Center Position

< With method b), coded numbers are assigned in advance for individual nose R cenler position
/ onentation to distinguish the directions

G

P=9

e R center is

e g g e g




Setting Compensation Amounts
Set the too! compensation amount at the NOSE R COMP columns at the TOOL DATA SET screen.
The compensation amounts can be set in the same manner as setting tool offset amounts.

Orientation of nose R center in reference to the imaginary tool tip may be set either by positive or
negative sign preceding the compensation amount or P number. If P numbers are used, set the
number at P column.

Tool Offset and Nose R Compensation Data Setting Screen

a) Monochrome specification

- g
Tg0L HATA SET RS ¢

FPaas 1 b5 turret UAIT imm
BI=12 * TooL OFFSET » K * NOSE-P COrF »

A

G
@
5]

sP000@

G
@

o
[T I ST R R e

o
[l
0D

48888223383

B R S AR R T 1 o i e £ n |

@
8
coppepessesa!l”

A
eoa
2oe
¢ d
oo
[~

. 6o G
B0a
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B0
Bao
80
2en
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-
o
ocernen
Fl

LEST IWTR . o.e0Q e

:
2
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Al HOL SUE: 1mzmn | 3T |z TERa
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3 Condtuons of Nose Radius Compensatxon Funct'l

The OSPSO20UOSP5000L G series usual!y operates in the 3- bulfer mode Ses th._16 -9, .-
While the positioning command from poml A to point Bis bemg executed, the pos:tlomng poml
data of pomls C D and E are read and stored in butler *This is. called the 3-buffer. funct:an- ;

- When the tool nose radius function is acbwatad the targelnpomi E-is: calculated lro
- lines DE and EF. This means that the data in the block four blocks ahead the current target.
- point are read if the tool nose radius funcllons is active. T

The fourth positioning point

the second
posmonmg pount
3& . ke

The lhtrd
posmonlng



