B 2SR EIRGREAE
AUTOMATIC MEASUREMENT MANUAL

ERIE
Applicable Model

NyZvogevsd
Machining Centers

ERAFIHRE
Applicable NC Unit

FOIMD
FOIMF
F31iA
F31iB
F31iA5
F31iB5

BMOBE, RFEIOTOT I IV T ZIT5HNIC. iR, HIEHEE
A—N—BIOENEBHEEX—H—OBRGAZTZAFT L. RAZTHER
LT<<EaEn,

e, BURFBAZRMERLBVWE S ICRYIICREL TS IZE W,

Before starting operation, maintenance, or programming, carefully read the
manuals supplied by DMG MORI, the NC unit manufacturer, and equipment
manufacturers so that you fully understand the information they contain.
Keep the manuals carefully so that they will not be lost.

E%@‘

[Elrfa

AMX-MCMSX_FDM-EGJAEN
2017.06.Y



e ZNiE. DMG FRIEBEKASHNRTULIERXRHBEET
_g_o

o WP L OBRGSAZSOHERICE B RV, ZDORBEELF
ERUTERIB WL ZENHD ET, DI,
COFBEEEEBEDET, ZLRBOHEENELBZZE
HEHDEITDOT, HENUHEMDEBEL LIFFET, Bk
BEDZFE(F. HETikE U TEURSRBERSDEHICE >
TXAIENET,

R & BRI ZE DS HARHER 255 H D WA
BRBICDOWTIE, BEIcEBWEEWEE, FBEA%
HEUCD ATl Z CHERCIEI W, FEAZERUEE
FHEMEFERINTELSEE. BEOEZICDOWVTIL
A FEFEEEVET A

s ZOEURGRBAED—HH 2 WELEHZERE. B, BET
B2 Eld, H5H U DMG HRBEEURAZHDOXEIC L 5F
BNEWRDFEINEEA,

This is an original instruction manual officially issued by
DMG MORI.

The contents of this manual are subject to change without
notice due to improvements to the machine or in order to
improve the manual. Consequently, please bear in mind that
there may be slight discrepancies between the contents of
the manual and the actual machine. Changes to the
instruction manual are made in revised editions which are
distinguished from each other by updating the instruction
manual number.

Should you discover any discrepancies between the
contents of the manual and the actual machine, or if any part
of the manual is unclear, please contact DMG MORI and
clarify these points before using the machine. DMG MORI
will not be liable for any damages occurring as a direct or
indirect consequence of using the machine without clarifying
these points.

All rights reserved: reproduction of this instruction manual in
any form, in whole or in part, is not permitted without the
written consent of DMG MORI.
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Copyright © 2013 DMG MORI CO., LTD. All rights reserved.

The product shipped to you (the machine and accessory
equipment) has been manufactured in accordance with
the laws and standards that prevail in the relevant
country or region. Consequently it cannot be exported,
sold, or relocated, to a destination in a country with
different laws or standards.

The export of this product is subject to an authorization
from the government of the exporting country. Check
with the government agency for authorization.
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Keep this manual in a clearly marked location to ensure easy
access when necessary.

Contact the DMG MORI Service Department if any part of
the manual is unclear.

Contact the DMG MORI Service Department or your
distributor if this manual is lost or damaged.

The contents of this manual are subject to change without
prior notification due to improvements to the machine.

All rights reserved: reproduction of this instruction manual in
any form is not permitted without the written consent of DMG
MORI.

Various manuals and documents are supplied with the
machine in addition to this manual. Keep them close to the
machine to enable easy reference.

The following number formatting is used in this manual:

“n

Thousand separator: “,” (comma)

“n

Decimal separator: “.” (period)
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Signal Word Definition

A A A DANGER

_____________________________________________________________________________|
RTEPERGEZEL RS, ZUE-LBIRGIAEZSIEZ]RT Indicates an imminently hazardous situation which, if not
LET, avoided, will result in death or serious injury.

A e A\ WARNING

|
RTEPERGEEL RS, BENICBIRLREZSIZRIL  Indicates a potentially hazardous situation which, if not

9, avoided, could result in death or serious injury.
==
A\ xm /\ cAuTION
|
EXCRESBWMEEL LS, BENICHEBIRLIREE, £/  Indicates a potentially hazardous situation which, if not
BROEBEDOHZEU I BREIREZSIERIUVLET, avoided, may result in minor injury or damage to the
machine.
[ ] fLBﬁ\ 2L FEICEHINIIEEFTEATS BV [ 1 Failure to observe the precautions (hazards, warnings
« [1 RIERUIZBRERE & A BEHOCHR OIS and cautions) will lead to the hazards indicated in
OB FET, square brackets [ ], injuries or machine trouble.
um ] noTE
FERITBIENSZEHBALTVWET, Indicates items that must be taken into consideration.
m 2RI BEHEZRLTVWET, m Indicates items to be referred to.
Pa-cnzemracensesBLTVET, & Indicates hints.
i : Example:

7075 LMERFIZRLTWET, Indicates program-applied examples.
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INTRODUCTION

1. (Enter) F—ICDWT : #BIc LD (Enter) ¥—Df1 D 1. About the (Enter) key: Depending on machine models, an

I (ABH) F—MERESINhTWET, AXZ2 7T (INPUT) key is provided instead of an (Enter) key. This
N (AA) F+—lcDWTH T(Enter) F+—,; &FZL manual calls the |©| (INPUT) key the (Enter) key.
FI,
2. 2EHWENA (T—7) " ORAEIE. NMB ¥J—XI(C 2. The contents of “CHAPTER 2 IN-MACHINE
FEZELUFEE A MEASURMENT (TABLE)” do not apply to the NMB series.
3 NMV VUKL NMH V) —XThleEIZTEZRIE T2 3. When measuring a turning tool with the NMV series and
HBa. 707V USBEE Tt DER NMH series, refer to the separate volume,

FEZBRUTLREEI WL, PROGRAMMING MANUAL “Using Table Mount Sensor”.
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1 BREEIY 2T LOEK

CONFIGURATION OF IN-MACHINE MEASURING SYSTEM

1-1 70934
Program

7073 LBHELI—-RETOATSLES

Program Call G code and Program No.

BEOHL. BEENS L CEBBRENEETS & & IR
TBIOUSLOMHL - RELOTO S LESE TR
VES

The programs used for automatic centering, automatic
measurement, and automatic step measurement are called out
by specifying corresponding G codes in a program. The
program numbers of these programs and the G codes used to
call them are shown in the table below.

HeE EHU G O—R 703 L&S

Function Program Call G Code Program No.
BEnt L (X, Y &)
Automatic centering (X, Y) G320 09320
BHEETR (X, Y &)
Automatic measurement (X, Y) G321 09321
EEMEEDA (Z 8h)
Reference face measurement (Z) G370 09370
BEREAE (Z#)
Automatic step measurement (Z) G322 09322
RG4S ZFEE (XY &)
Stylus offset (X, Y) G323 09323
FREHE IR G65 PI090 09090
Sub-program for mean value judgment
HE 3 T —Y OEREY T G65 P9091 09091
Sub-program for calculating average from medium 3 values

s

] noTE

LREOTOTVILEBESTERSNTWS IOV SLE, Y707 €
Fa1—% (ROM) ICERBESNTWET, ZDfch. 7OT T LDHRE
EBLUORRETEEE A,

The programs registered by the program numbers indicated above are
all stored in the macro executor (ROM). Therefore, neither editing nor
displaying of these programs is possible.

G,MId—F

G and M Codes

oYY /OTERTSGMI-—RETERITRULET,

The G and M codes used in sensor macros are described
below.

<Gd—Kk> <G codes>
%%;E HgE Function
G31 R SHseE Skip function (linear interpolation)
G320 EEIN:1oEezau] 3V Macro program call (automatic centering)
G321 BEEtilo~ o O L Macro program call (automatic measurement)
G322 BEEREAEOY T OMH L Macro program call (automatic step measurement)
G323 24T AFEOY Y OEE L Macro program call (stylus offset)
G370 EEmAO~Y s OFEE L Macro program call (reference face measurement)

s

] noTE

G31 lcD2WTlE, ¥7O07Aa7 3 AARTIESEIh TWSiks, T
O 2 ALATESTZI2LEIEHDFEA.

G31 command is specified in a macro program and it is not necessary
to specify it in a machining program.
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16 CONFIGURATION OF IN-MACHINE MEASURING SYSTEM
<MI3d—Fk> <M codes>
'\Il\;l?::dlt: 1aae Function
M46 FHy v F & HEIR Spindle touch sensor selection
M47 F—TILUER Table sensor selection
M144” F#HyvFEVHTIO-TER - AV Spindle touch sensor probe power ON
M145" TV FEOYTO-TER - A7 Spindle touch sensor probe power OFF

g

] NoTE

* AT T« TESEEARE VY DOEE. FRULEEA

* For the inductive signal transmission type sensor, the above M
codes are not used.

1-2 F#yvFEIY

Spindle Touch Sensor

it TlE, FHEESTO—TOESHEVRATLELT,
ICRDIZATHFERBLTWET,

s (VT I T« TESHEAR (BRFAEICLBESHE)

For the DMG MORI machines, the following three types of

signal transmission methods are mostly used for the

spindle-mount probe.

* Inductive signal transmission type (transmission of signals
through electromagnetic induction)

s KRESHEAR (RIMRIC KL BESRE)

 Optical signal transmission type (transmission of signals

through infrared rays)

OMI (Optical Machine Interface) €3 2 —JL
OMI (Optical Machine Interface) module

LED NC 18

NC Unit
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* BRESEAR

RMI A >%—Tx—2X
RMI Interface ™

©
O

(11

» Radio signal transmission type

NC E£E&E
NC Unit

1-3 HEN/ A X
Optical Noise

KZESCEAROTEHY vFEVTIE. TO—T X945
A0tV Y v FESEEFHM I O-—THhoRkMRELENT S
CEILEDIEELTVWET, TORMRICKBZESTER
OMI EYV2—I)LTEHL. BEECNCICADINET,

AR CABRENC DYV AT AICTHUIIEE. E2DE
EICRBEZTLITHGENHBD ET, UTICTFHOABEENH
BHBICOVWTHRHUET,

The spindle touch sensor of optical signal transmission type
transmits the probe stylus contact signal by emitting infrared
rays from the spindle-mount probe. A signal transmitted
through infrared rays is received by the OMI module and is
directly input to the CNC unit.

When an external light source interferes with this system at the
time of measurement, a problem may occur with the
transmission of a signal. Light sources that may trigger
interference are given below.

R

Light Source RSES

Measures

BT (ESTE)
Incandescent light (direct
rays)

OMIEYa—J)L&D 2m B EBEL TS ZE W,

Keep at least 2 m from the OMI module.

Ft/ ¥ (B
Xenon light (direct rays)

WriERI 72 6 DISFEL KA

No influence if intermittent

B TIG A, MIG BER E DOBRELILERMICE | Aninfluence may be exerted if light is

Welding light Hanhfcigse, PEZX 508N HD F continuously emitted from a TIG or MIG welder,
ER etc.

NYF/STAE— OMI EY 2 —)LH S 500 mm MR TERERIIC | If ignition takes place continuously within 500

Matches/lighters

BRI BEXETHIHEENHD KT,

mm from the OMI module, an influence may be
exerted.

EHAT (EH)
Fluorescent light (direct
rays)

A=Y OMI DS ImBEBEL T EE LV,
BT OEMEICL D, Flehm<BRofesmiyT
ZHEALTWSEEE. ImMEEEnTWTH
FEEZTDHEENHDET,

BICT7 2y Y TIREOELITISEPHITK
LTS,

Keep at least 1 m from the probe or the OMI
module.

An influence may be exerted depending on the
type of the fluorescent light even when itis 1 m
or more away but too old to use.

If the fluorescent light is flashing, in particular,
immediately replace it with a new one.

nagr>vzv=>r
Halogen light

6OW L EDHDIE, 2m UL EREL T IZE LN,

Keep at least 2 m if it is 60 W or above.
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18 CONFIGURATION OF IN-MACHINE MEASURING SYSTEM
KR
Light Source POE S Measures
[EEN =R ST T T2 a0, Never expose the sensor to direct sunlight.
Direct sunlight
RNRE T FANEERLLEYTO—BICRILT B Interference may occur with a certain type of
Infrared sensor ENHBDOET, sensors using infrared rays.
LED J8HH LED OfEfEIc kD, HELZZ (T 555N HD An influence may be exerted depending on the
LED light x93, type of the LED.

T

] NoTE

KBRS/ A XiF, SESEREBICLDEETIEEVWNELLE
T, BFICHEXINEFEGTTI v YV TREILHDHEIK. Y RAT LN
DFSHDAEENELBRDET, 7T v IV TREDHNTIZT HP
MMTRIRL TLEE W,

The degree to which optical noise affects the sensor greatly varies
depending on the surrounding factors. In particular, if the fluorescent
light is flashing due to its deleting service life, it is highly likely to
interfere with the system. If the fluorescent light is flashing,
immediately replace it with a new one.
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2 FEORIE(R
PREPARATION BEFORE OPERATION

KT A—=4
Parameters

2-1

LB IOBBRONC /KT A= ETRICRULET,

The NC parameters used for the execution of sensor macros
are shown below.

NG RA—%H REME
No. Setting RE Contents
Parameter No. Value
XoOZOaOvshATcoy>rg)L 70Oy 7151k | Single-block stop is invalid for macro
6000.5 0 o
I program.
6001.6 ’ JEVEH (#100~ #149) &, Vv bk Common variables (#100 to #149) are not
' XD <<ESIT T )T EINEN, cleared to <empty> by reset operation.
6001.7 0 O—HILE# (#1~ #33) . Ut v ko | Local variables (#1 to #33) are cleared to
' Eh<E> Y TSNS, <empty> by reset operation.
9000.3 1
9000 4 0 RVAOILTEFxF 1 —9BEFRDIITA—4 Parameter related with the macro executor.

] noTE

as

BEp L. BEETASLUCBBRENEZTS L SICERYTS 7O
TILFGI-—RTHETHLEITA, GI—REFrHEh370
I LESONGE. YNIVATEF1—% (ROM) THRELTW

As explained before, the programs used for automatic centering,
automatic measurement, and automatic step measurement are called
out by specifying the corresponding G code in a program. This

I, D, BREDEBIFTARE o relationship between G codes and program numbers is set by the
macro executor (ROM) and it is not possible to change this setting.
22 FWHyvFEyHOTIO-TEBREAY - A7

Turning ON/OFF Power to Spindle Touch Sensor Probe

FTEHYvFETOTIO-TERAY - ATIE. LUTFTOM
dA—REZFEBLULTITVWEY,

as

For the spindle touch sensor, following M codes are used to
turn on and off the power to the probe.

] NoTE

AVE T« TESGEARNE YT DHBA.
LEthA

M144 : FEY v FE Y ITO—-TER - A v

M145  EF#y v F ey 7O-TEBR - A7

BEBRENAA YL TWBEEE, 7O—TLOZ V7D ERMUF
ER

EBENAT LU TWSEEE, 7O0-—TLOS VY THEAET,

1/,

BUFoMI—RI(EfER

Y xmtovr—sme BET SRS M I—K " I M144
%, CSHEIBIES M O— R’ lC M145 #RET 2 &, MI 7O

FLIC M144 & M145 ZI8S T 2RENGLBEBRITT,

s

For the inductive signal transmission type sensor, the following M
codes are not used.

M144: Spindle touch sensor probe power ON
M145: Spindle touch sensor probe power OFF
While the power is on, the lamp on the probe blinks.

While the power is off, the lamp on the probe is off.

@ When M144 is set for “M CODE BEFORE MEASUREMENT” and
M145 for “M CODE AFTER MEASUREMENT” on the ‘SP
SENSOR DATA SETTING’ screen, it is not necessary to specify
M144 and M145 commands in machining programs and this
makes it easier to write programs.

] noTE

1. Wy yFLUYEFERT ZHEE. 7O—TZEHHICED
F. BT M4 ZEESLT. JO—TOEREA VS ETHSME
ALTEE W,

2. FWYvFLUUERFERLULERIE. BT ML EEFESLT, 7
A—7DERZA7IETHS, 7O0—TE2FENSEOALT
I2E W,

3. 7O—TDERNA UL TWBIRET M02, M30 #3179 D &
7O—T7DERIFATUET,

4. 7O—TOERIA YU TWDIRET M6 (TEXRIME) #RTT

& BEICTZ Z—LDPRRENET, ffL. BREBHETOLT
BXMBIETAET,

1. When using a spindle touch sensor, mount the probe on the
spindle, and turn on the power to the probe by executing the M144
command.

After using the spindle touch sensor, turn off the power to the
probe by executing the M145 command before removing it from
the spindle.

If the M02 or M30 command is executed while the probe power is
on, the probe power is turned off.

If the M06 (tool change) command is executed while the probe
power is on, an alarm message is displayed on the screen. Tool
change is allowed by using manual operation switches.
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5 7A—T70OEBEBENA VU TWBRETY—ILTFVI IV THEITS

ZEFTETEEA,

6. T VFEUVICETE7 I —LBLVOT I —LABEZ TRIC

5. Itis not possible to perform tool unclamp while the probe power is

on.

6. Alarms related with the spindle touch sensor are indicated below.

RUET,
7o—A ANE Alarm Message Contents
EX1976' £#h > U7 BHRENMETLTWET, EX1976 ‘SPINDLE Battery voltage is low.
=L (1) Ny FURM T (92 R—Y) SENSOR ALARM’ (1) m “Replacing Battery” (page 92)

EX1976' £ &> 57 E5DODZERRTT, EX1976 ‘SPINDLE Signal receiving error.

Z—5Lh" (2) SENSOR ALARM' (2)

EX1976 =8 >t 7 TO—TDEBNAVHDWVIE EX1976 ‘SPINDLE The probe power cannot be
Z—L" (3) A7 UEF A, SENSOR ALARM (3) turned on or off.

EX1976' £ =7 JO0—T70EENALTWS | EX1976 ‘SPINDLE MO06 is executed while the probe
=L (4) IREET, MO6 ZETLF U T SENSOR ALARM’ (4) power is on.

7. ZZTHBELTWSRERZER Yy FEYy o 7O0—-70RA I
OMP60, ERZY v F YO 7O0—-7DER|E RMP600 TI .

8. FHERIFFECNCIO—TDOBERZA ZICLTLEEW, 7O~
TDERNA Y DIRENFE & BHBDOHEENESBDET,

7. The probe type of the optical touch sensor is OMP60 and the
probe type of the radio touch sensor is RMP600.

8. Turn off the power to the probe soon after measurement. If the
power to the probe is being kept on, the battery is consumed
quickly.

2-3 Y DENERESR
Checking the Sensor

BEIOHL. BB I UBERENEZITSRIC. H5
MU, EVUDERICEET 2D EREBLET,

<WERFIE>

1) BENXRIIARTFZERADET,

2 ZHzRRERIETXRT,

3) MDIE—RTUTO7O7 7 LZETLET,
M46;
M144;

s

Check that the sensor operates normally before starting an
automatic measurement cycle (automatic centering, automatic
measurement, automatic step measurement).

<Procedure to check sensor operation>
1) Close the operation panel side door.
2) Return the Z-axis to the zero point.

3) Execute the following program in the MDI mode.
M46;
M144;

] noTE

AT 0T« TESEEARE YT DHE.
TY,
4) 'PMC SIGNAL STATUS' BiHZ &R RSB XTI,

M144 DIETIFARE

For the inductive signal transmission type sensor, the M144
command is not required.

4) Display the ‘PMC SIGNAL STATUS’ screen.

Haex — =) (RSF) —» INCYRFL] - [>] Z#OE
9 — [PMC ®5F] — [#&F%]

Function selection key @) (SYSTEM) — [NC SYSTEM] —
press [>] several times —[PMC MAINTE] — [SEARCH]

5 7RLZF122" #AALET,
6) (Enter) ¥F—ZHLZET,

7) FER7AROERTIE. (KR7OY 78R Ry > zH
L. 700y 7 z@ERU Ik, B/ SRIVAIR 7 25 1
£,

am

5) Input address “F122".
6) Press the (Enter) key.

7) For the manual door type machine, press the [DOOR
UNLOCK] button to unlock the operation panel side door
and then open it.

] noTE

B8R PHEOHTIE,. A7YayyY 73— [BBIR7HE]
LT, BIENARIVBIR ZERBIF TS L,

8 tYUEFTHWLETD,
9) ‘PMC SIGNAL STATUS’ EIEID 77 K L & F122.0 ~ F122.7
DEAEERLUET,
» /){Z X—% No. 6200.6 H' “0” DIFE
7 RLZF122.0 ~F122.7 DWINHD 0 - 1 (BT
NIFEETY, 021 ICELLABRWGESIF. EVTHD
WIBRRFEOBELRENEZ SNET,

e /)8 X—% No. 6200.6 h' “1” DIHE

For the automatic door type machine, open the operation panel
side door by pressing the option button [AUTO DOOR OPEN].

8) Press the spindle sensor with your hand.
9) On the ‘PMC SIGNAL STATUS' screen, check the data at
addresses F122.0 to F122.7.
o If parameter No. 6200.6 = 0
The sensor is normal if the status of any of addresses
F122.0 to F122.7 changes from “0” to “1”. If the status
does not change from “0” to “1”, there is probably a fault
in the sensor or the electrical system.
o |f parameter No. 6200.6 = 1
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7 RLZF122.0~F122.7 ODWINHH 1 = 0 [T ZbT
NIFEETT, 1 5 0 KBLLBWEEIE. BT HB
WEEBERRIFEDOHERENEZSNET,

The sensor is normal if the status of any of addresses
F122.0 to F122.7 changes from “1” to “0”. If the status
does not change from “1” to “0”, there is probably a fault
in the sensor or the electrical system.

FHYyvFEVTAT—IDEE
Setting Spindle Touch Sensor Data

2-4

ZITIH FEMYvF VAT —YDORESEICDWTEH
BLET, UTFICRY Ty TF—Y%E BEYEHE
VHTF—SREEEm 12 ZFERALT. WYYy FEUYHE
TS ERELET,

s

This section describes the procedure for setting the spindle
touch sensor data. For setting the spindle touch sensor data,
‘SP SENSOR DATA SETTING’, SENSOR SYSTEM SETTING,
and ‘SP SENSOR2 DATA SETTING’ screens are provided.

] noTE

BHA FICRRSNBREE. BEICIDRBSIENHD XTI,

The version number shown at the lower right of the screen varies
depending on the machine model.

‘EHEVYT-IRE EH

‘SP SENSOR DATA SETTING’ Screen

(MDI) — #gexr—[~] (A7EYN) - [<] - [E&
WMOISA—=F] > [EYHYRFTLA]

[MDI] (MDI) — Function selection key (5] (OFFSET) —
[<] — [SETUP PARAM.] - [SENSOR SYSTEM]

< ‘EYYIER2EN. EWDORR>
“EVHTIBR2 ICh—VILBET—[BBHLET, (F—7%
ANF—T1 (EW) 2 (B ZBIRLET,)

LU TE 2 NEMDBEOH EYHYIBE 2 XAYA4SARFE’
BARREINET,

<Selecting VALID/INVALID for ‘SENSOR TL2’>

Move the cursor to ‘SENSOR TL2’ by using the cursor control
key E (Select either 1 (INVALID) or 2 (VALID) using the data
entry keys.).

‘SENSOR TL2 STYLUS DIAMETER' is displayed on the
screen only when the sensor tool 2 is validated.

<BEAET> <Contents of setting>
HREEE -
Setting Item nE Contents
CEEE Y RIRINS YT ORF Y JEFSANKEKREZRRL | Displays the setting status for the input of the
N6202’ 9, T—HYIEEEy NERXTEFALSINE sensor's skip signal. The data is automatically
‘SPINDLE SENSOR 9, input in the bit format.

PARAM. N6202’

g

] NoTE

oY DENMERESER. 'PMC SIGNAL STATUS' EIE D
F122.0 ~F122.7 T&{tLicEy b ERUE Y M
AR ESNTNB I EEZERLTLLLS W,

When checking the sensor operation, make sure that
“1” is set for the same bit (among F122.0 to F122.7)
that has shown bit status change on the ‘PMC
SIGNAL STATUS’ screen.
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REEH
Setting Item

RE

Contents

EHREEIEES M O—R T
‘M CODE BEFORE
MEASUREMENT?’
CERRIRTES M O—R 2
‘M CODE BEFORE
MEASUREMENT?’

FRELEM O—RAEHRIRIICY 7 ONTET
INFEd,

s

1. M46, M47 [cDW Tk, ¥2707047 3 LARNTIHE
FEINTWBH, MITOYVSLTEST S
MEEHD EFE A,

2. M47 (=TI VH&ER) #RELRBRWTT
W, MA7 ZRET B, Y7070 5 LKW
TESINTWDS M46 BNERNICHRD £,

VAN S~

1. RZ1v70y VBEDEMDIRETR 7
ZRF3 &, FEHAVIVT—avhE
BRENZH, MI9ZERELTLEE LY,

2. M144 (F@Hy7vFEoB70—-TER -
AY) ZREULTLEZ W,

s

15T« TESEEARNEY T DIHEE.
M144 DIERIFFRETY,

3. HilEKRTM O—RHPZEDbD & EF. i
FyFEIUEROMI—-KRZRELTL
E3wn,

The M code set here is executed in the macro
program before starting the measurement
cycle.

] NoTE

1. The M46 and M47 commands are specified in the
macro program and it is not necessary to specify
it in the machining program.

2. Do not set M47 (table-mount sensor selection). If
MA47 is set, the specified M46 in the macro
program will be invalid.

/\ cAuUTION

1. Set M19 since spindle orientation is
canceled if the door is opened while the
door interlock function is valid.

2. Set the M144 command (spindle touch
sensor probe power ON).

] noTE

For the inductive signal transmission type sensor,
the M144 command is not required.

3. If the M codes to be used are changed
for special specifications, set the spindle
touch sensor selection M code.

RIS M I—
‘M CODE AFTER
MEASUREMENT’

REUICM I— RHPFHARICY 7 ORNTEST
EINET,

s

M46, M47 ICD W Tk, Y27 AO707 5 LANTESS
nNTWaicH, MI7OV S LTESTZ2DEEH
DERtA,

AN

1. M145 (E@|yvFEVY7O0-TER -
A7) ERELTLEZ W,

s

1VE T4 TESEEAR YT OBE.
M145 DIESIFRETY,

2. JFRlEETM O—RHBEZEDBI L EE, FH
FyFEIVUEROMI—-KRZRELTL
3w,

The M code set here is executed in the macro
program after completing the measurement
cycle.

] NoTE

The M46 and M47 commands are specified in the
macro program and it is not necessary to specify it in
the machining program.

/\ cAuUTION

1. Set the M145 command (spindle touch
sensor probe power OFF).

] NoTE

For the inductive signal transmission type sensor,
the M145 command is not required.

2. If the M codes to be used are changed
for special specifications, set the spindle
touch sensor selection M code.

"BV TE1IXYATR
=3

‘SENSOR TL1 STYLUS
DIAMETER’

FEHTVY 1 DRI AT ALHRKODERESE
HELET,

Set the diameter of the probe at the front end of
the spindle sensor 1 stylus.

“EVHTIE2Z9A52
=3
‘SENSOR TL2 STYLUS
DIAMETER’

TV Y 2D A T ALHRKODERESE
HRELET,

Set the diameter of the probe at the front end of
the spindle sensor 2 stylus.

<T—YDRE. BEHE>
1) H—VIIBBF—ZERLT. 7Y Z2REHDNIEE
THEBICH—VILEBE LT,

2) F—YANF—=FEALT. BEZAHLET,

<Setting and changing the data>

1) Move the cursor to the item for which the data is set or
changed by using the cursor control keys.

2) Input a numeric value using the data entry keys.
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TS ] noTE
ANT— 5 EHEIG. “-9999.9999 ~ 9999.9999" TF, 172 L. F Input range: —~9999.9999 to 9999.9999. For M CODE BEFORE
FRTESM I—RB LV SHIRIESM I— R EDOV\WTlE MEASUREMENT and ‘M CODE AFTER MEASUREMENT’, a

AT AOBEIEFANTEF A,
3) (Enter) ¥—ZHLET,

s

negative value is not allowed.

3) Press the (Enter) key.

] NoTE

FPAEIEES M O—RELC FHABESM I—R I 0" 2% If “0” is set for M CODE BEFORE MEASUREMENT or ‘M CODE
ELTH, T=INREINTOLARVND ERURREICRD, BiE AFTER MEASUREMENT’, the state is regarded as no data has

RREEAICBOET,
<TF—YDHETE>

been set and blank is displayed on the screen.
<Deleting the data>

1) H—VIBEF—ZFRALT. T—FZ2HEITDEBI 1) Move the cursor to the data to be deleted by using the

ﬁ—\/)b%%@biio
2) VIhF—[VIU7] =2HUET,

cursor control keys.
2) Press the [CLEAR] soft-key.

BEICT—YZHEHETINEDIHDXA Yy E—INERRIN The message is displayed on the screen if the data may

£,

s

actually been deleted.

] noTE

CDEE, BEIFADLRBVWTL IV,
3 VI7hF¥— [EfT] 2HLFT,

s

At this step, do not input a numeric value.
3) Press the [EXECUTE] soft-key.

] NoTE

T—YEHEELBWEERIF. VI RE— [FvoEI] Z28LUT Press the [CANCEL] soft-key if the data should not be deleted.

Q=10

‘EFWEVY1T-IRE EE

‘SENSOR SYSTEM SETTING’ Screen

Haer— [~ (A7EYR) - [<] > [BEDH/IKSA—
7] - [EYHYRFTL] > R—IP82F—[] (R
~R—Y)

Function selection key |©| (OFFSET) — [<] — [SETUP
PARAM.] — [SENSOR SYSTEM] — Page selection key
(Next Page)

<HERNE>

<Contents of setting>

REEE

RE

Contents Setting Item

‘4 mEHAIRR Y A4 T A\IE " +X
‘4 mEPAIRA Y A4 7 AMEIE X ANET,

‘4 SEFRIER Y A S RME " +Y The data is automatically input when the stylus | 4 pNT MEAS. STYLUS OFS.’ +Y
offset program is executed.

‘4 SEHAIRR Y A T AFIE -Y

RIA S AHEZRITT D&, BEMICASD

‘4 PNT MEAS. STYLUS OFS." +X
‘4 PNT MEAS. STYLUS OFS." -X

‘4 PNT MEAS. STYLUS OFS." -Y

BREDAIRRY A S AMIE’ 5 1 RAYATAMEEERTI DL, BEMICAT | 3PNTMEAS. STYLUS OFS." 18T

BEEHAAR YA T AFE F2 SnEd,

The data is automatically input when the stylus
SEFHEXY A SABE E3 offset program is executed. ‘3 PNT MEAS. STYLUS OFS." 3RD

‘3 PNT MEAS. STYLUS OFS." 2ND

ER

7 EhEENE The data is automatically input by teaching ‘Z-AXIS REFERENCE POSITION’
using the automatic step measurement
program (type 2: measuring the relative

position).

EERENE (F0 7 2 BNUBDRE) T
TA—FrTETSE BENICANSINE

ER

ZENR Y A T RAIE’ The data is automatically input by teaching ‘Z-AXIS STYLUS OFFSET’
using the automatic step measurement
program (type 1: measuring the absolute

position).

BEERENE (¥ 7 1EdUBDRE) T
TA—FUIEITSE BENICAASNEK
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<T—YDRE. BEHE>

1) H—VIIBBF—%ZERLT. 7Y Z2REHDNIEE
ITHREBICH—VILZBEL T,

2) FHIANF—EERLT, BEZADLET,

s

<Setting and changing the data>

1) Move the cursor to the item for which the data is set or
changed by using the cursor control keys.

2) Input a numeric value using the data entry keys.

] noTE

ANT— 5 @HEE. “-9999.9999 ~ 9999.9999" T,

3) (Enter) ¥—Z#HLFT,

<F—HDHEHEAE>

1) h—VIBBF—%2FRLT. 7—F%EHEEITDEHIC
Hh=VIL=zBBHLET,

2 VINF—[VV7] 2 LEYT,
g?t:?—@%iﬁf?%b\&'}b\d)x\yt—\)“fj‘%?ﬁéh

am

Input range: —9999.9999 to 9999.9999
3) Press the (Enter) key.
<Deleting the data>

1) Move the cursor to the data to be deleted by using the
cursor control keys.
2) Press the [CLEAR] soft-key.

The message is displayed on the screen if the data may
actually been deleted.

] noTE

CDEE, BEFRADLGVWTLLREI L,
3 VIhF— [EfT] z2HLFT,

s

At this step, do not input a numeric value.
3) Press the [EXECUTE] soft-key.

] noTE

T—YZmHEUBRWEEE.
<T2aE 0,

VI7hF— [FvrEll] 28HLT

Press the [CANCEL] soft-key if the data should not be deleted.

‘FHtEvHY2T7T—4

gll;l

'’ Em

‘SP SENSOR2 DATA SETTING’ Screen

R=—IPEZF— ] (RR—Y) T @Y 279K
E BELSRRENET,
LYY TR 2 NENOBEDHEREINET,

Pressing the page selection key |@| (Next Page) displays the
‘SP SENSOR2 DATA SETTING’ screen.
Displayed only when the sensor tool 2 is validated.

AT A F AMIE
Stylus Offset

2-5

24T RABEICIE. AYA T RNBRHIEESY A AT THEIE
NHHET,

RUO7A7 5 LTl A1 S RANBBEBEI 1 LTY
HEEOWMAZINKRLIEEDNR YA ZRABEEICHED XY,
—EBIRIATZRABEEZTSE. UWBZFDT—9IDEESIN.

BaibE L. BEEHAITHERASINE T,

g

The stylus offset includes the stylus position offset and time lag
offset.

By executing the stylus offset program, the offset data
including both of the offset data is set as the stylus offset data.
Once the offset data is set for the stylus, the data is stored and
called when executing the automatic measurement and
automatic centering cycles.

] NoTE

FHY Y FE U RGHHDAEFZRT AT REVWNET,

The probe at the front end of the spindle touch sensor is called the
stylus.
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A1 AMBHIEE Stylus Position Offset

ARG A ZAEImROFPONE, BT UHEHMFPLE—HUEE  Since the stylus center is not always aligned with the spindle
o TDIe®H, TRICKRTLDIT, BEAAYDNEUET, center, there are errors AX and AY as illustrated below. These
CDREEAIATZABEBE VWWET, errors are called the stylus position offset.

YA Z ZHIG i AX
Stylus Center <>
B \5 ] LDy

Y1 LT JRHIER Time Lag Offset

AT AT AEEIRMNAERICERL THS. NCHXFvFE  Due to delay between the time the stylus contacts the
BEmMHEDETORBENICLID, BERLOAEREE  measurement object and the time the NC reads the skip signal,
BRICGRAHIENIRF Y IRBICIEERENELUE T, ZDFf  anerroris generated between the theoretical measurement
. ERICEHANS NI XF Y THE ERIESR & DRI, point and the skip position which is read. The error (distance)
AT AT AEEIROERLD DI NTNSWMBEERD FT, between the theoretical measurement point and the skip point
COREZNMERUIERMNT EORY A 5 Xm0+ R %, which is read must be taken into consideration when executing

FALTTHEEEWNET, the measurement or centering cycle. The apparent stylus
radius taking this error into consideration is called the time lag
offset.

<BE> <Movement>

B EDRIE R

Theoretical Measurement Position

Sk VDY
Spindle Center\\‘
|
—>

<4y > <Contact>
! | ’
<EBOEFEL - FED AIE> <Actual stop and read position>

1

YA LS UHESE
Time Lag Offset Amount
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AT AHEEDRE

Measuring the Stylus Offset

2T, 2EBEOAEZFRLT, A1 ZRABEEZH
EITBAHEICDOVWTHBLET,
<AHEI>

This section describes two methods used for measuring the
stylus offset.

<Procedure 1>

F— T ECFANE—RERD AT ET, |

‘ Mount a test piece on the table ‘

T AR E—=XIZ $30 ~ ¢80 mm DR—" > T INLTZ{TL
F9, 2

‘ Carry out boring at a diameter of 30 to 80 mm :

1,*2 ‘

THICE Y ERD I ET, |

‘ Mount the spindle sensor to the spindle ‘

| 251 52BEERITLET. (Ga23) |

‘ Execute the stylus offset program (G323) 3 ‘

<AHiE2>

<Procedure 2>

T—7ILEIC $30 ~ §80 mm DY ¥ T — I HERD 5|}
9,

‘ Mount a ring gage of 30 to 80 mm dia. on the table ‘

| Yo —IphiERSET, 4 |

‘ Obtain the ring gage center 4 ‘

| EHict P EROHI T, |

‘ Mount the spindle sensor to the spindle ‘

|z§45xﬁ£%%ﬁbi¢o@&@*5 |

‘ Execute the stylus offset program (G323) 5 ‘

g

] NoTE

1.
A ETEOEHEIE. TESLIFHENCLTLIZET L,
2 MIETE., X, YEIFBHLBWTLIEE W,

*3 RYAZAFERBR. X YHOMUBER>R—) Y ITRihe—

HIgTLiZETn,

4 By or—InERLT. ERICY YT T—IOFR0EKD
TLEE W,

*5 RAYA T AEIEREBR. X YEOMEBIZY VT —IhiiE
—HIETLEE W,

2. <HEA>THMIUIR—U Y TRY, <AE2>TEARLREY
VIO —=IBMMMULT YR T EWWET,

1.
*1
2
*3
*4

*5

The surface should be finished as fine as possible.

After the completion of finishing, do not move the X- and
Y-axes.

At the start of stylus offset, align the X- and Y-axis with the
center of the finished hole.

Determine the center of the ring gage accurately using a sling
dial indicator.

At the start of stylus offset, align the X- and Y-axis with the
center of the ring gage.

2. The bore hole used for <Procedure 1> and the ring gage used for
<Procedure 2> are called the “master ring”.

AI A5 AMIEDIBRHE

Specifying the Stylus Offset

T, RYA T ABEDIESHEICOWTHBALET,
G323 D_.Z(K)_.E_.S_. M_,;

This section describes the command format for stylus offset.

Calls out the stylus offset function.
Master ring diameter
Absolute command

A4S ABIEETOHOEZEERIES L Specify the Z-axis coordinate value where

0 G323 e 294 S AFEIEEDS

O D e NAY YV TOER

O e e 77V a—hES
9,

O K e AV LAY IES

BEMBNS AY A 5 AFHIEE
TOMOERHE AEEESLET,

= =

172

the stylus offset is executed.
Incremental command

{iyEZ Specify the distance and direction from the

present position to the position where stylus
offset is executed.

Approach amount
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S TR 3 AEDHL 4 SEDRIDZEIR
O M e YU IE A2 DER

s

Selection for number of measurement points
(3 points or 4 points)

Selection between sensor tools 1 and 2

] noTE

1.

10.

11.

12.

13.

14.

15.

16.

G323 ICHE< &7 R L ADFIBUCIZ/NERZMML T RE W,

REA SABEERTIBHIC. HENUHYRY Y VT DHG
ICEFOZE EREICUERD L TLIEE L,
BEIDHU B LOBBEAE 3 SEHAITITS5HE. X915 X
ElF 4 fetllZziTo g 3 mEPAIZEIT> T IEE L,

BEDHU B LOBBEAZ 4 SEHAITITS
ElF 4 fstlloaTo T RS W,

BA. AT

FRLUZADEBIAALTLIZE W,
PRLUZADICIFEEREZIESL TSI W,

PRELRZKIF E565M1 2ERLTLREN, PRLAZ K
EMAHEBIED TS L. BEICFZ Z7—L (No.3158) ARRSN
£,

PRLRZ KZzWMAEHERKT DL, ZHBREMBICRD X
—g—o

FRLRZKIFE G0, G E—RICEEEINEE A,

FRLAKEYAFABEBTERLTLEEW, ToRETEST
&, BEICTZ—L (No.3159) NERRENET,

FRLAEZ&EKIT 2L, 77O0—F=IFE5mm (0.2in.) &0
ESE I

iU, NRPU YIRS 7O0-T& + (F7O0—FE x2) &
Rofcigh, P7O0—F2RERIN. BIXAFy 7&D THEZ
FHLET,

FPRLZAEE3mm (0.12in) MEZESLT LT W, 3mm
(012in) &D/IWSWEZEDST S &, BEICT 7—L (No.
3157) ARREINFT,

BEALD77O0-F& (B) LUBNIAIBLS ATy 7D
IC/iZDhET,

ZRLZSF, ESECHMDET, BEEUMNE 3 SEHEIICARD
*9,

eV TE 2 EHDOHE. FRLAMBESEKLI P LST
VHTEANERICEDET,

EVB TR 2 BYDBEE. FRLAMEERT DL, YT
BADPERNICBDET, e PRLAMICT, 2 25ES
&, BEICTZ—L (No.3150) NRRSNET,

1.

10.

1.

12.

13

14.

15.

16.

Enter a decimal point for the argument of addresses specified
following G323.

Align the spindle center with the center of the master ring before
executing the stylus offset.

To execute the automatic centering or automatic measurement in
the 3-point measurement mode, execute the 4-point measurement
once and then the 3-point measurement for the stylus offset.

To execute the automatic centering or automatic measurement in
the 4-point measurement mode, execute only the 4-point
measurement for the stylus offset.

Always input address D.
For address D, designate an accurate value.

For addresses Z and K, designate either of them. An alarm
message (No. 3158) is displayed on the screen if both Z and K are
designated.

If both addresses Z and K are omitted, the present position data is
assigned to Z.

Addresses Z and K are not influenced by the designation of G90
and G91.

For address K, designate a negative value. If a positive value is
designated, an alarm message (No. 3159) is displayed on the
screen.

If designation of address E is omitted, approach amount of 5 mm
(0.2in.) is assumed.

If “master ring diameter < probe diameter + (approach amount x
2)“, the approach amount is disregarded and measurement starts
immediately at a skip feedrate.

For address E, designate a value greater than 3 mm (0.12in.). If a
value smaller than 3 mm (0.12 in.) is designated, an alarm
message (No. 3157) is displayed on the screen.

. Axis feed mode is changed to the skip feed mode from the position

approach amount (E) away from the measurement point.

If address S is designated, 3-point measurement mode is called
disregarding of the designated value unless it is omitted.

When the ‘SENSOR TL2' is invalidated, the SENSOR TL1 is
always selected regardless of the command data following the
address M.

When the ‘SENSOR TL2' is validated and the address M is omitted
in the command, the SENSOR TL1 is selected. When a value
other than 1 and 2 is specified with the address M, the alarm (No.
3150) is displayed on the screen.
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< AFxyFEMEHEICOWVWT>

77O0—-FE
Approach Amount

<Skip valid range>

ZRLXDDESR
Point Designated by Address D

FEBEEBMm) (0.240n.)
Over Stroke Amount
6 mm (0.24 in.)

Ty 7O-7
Sensor Probe

l 2 ¥y TEREH I

AxyTRI—rFzvy
#pH (0.1 mm) (0.004in.)
Skip Start Check Range
0.1 mm (0.004 in.)

Skip Valid Range
AFxYyTIVRFVY
& (1 mm) (0.04in.)
Skip End Check Range
1 mm (0.04 in.)

P7O-FRIXTEED TEE I

Rapid Feed Up to the Apporoach Point

F7O—F &
Approach Point

. LROZFy TEREEANT, EYDRFY TESER

HEBESIC, PRLRADZEESLTLEE W, 2L,
294 S ABEERTITDEEE. PRLAD TES
YA VT DERICITEEREZIESLTILEE L,
. ESANSOTEBEER. YOO 7 LANTEES
nNEd, D)., EBEEEHLSDITEBEELELTEIT S
EETEFRE A
A&y TEWEEBIDA T Y FRY—KF v 7&8EN
T, I TICAF Y ESHON LTWBIHEEIF. BEEICT
Z—LA (No.3156) WEREINFT,
. Ax Y TEWHEEBITHSAF Yy HESHON LB
&l BEIC7Z—LA (No.3155) NRIRSNFET,

. (TEBETEDKRAETIT>TEAF Y 7ESHON LA
BEE. BEIC7Z—L4A (No.3155) NERENET,

ZFy TED TEH
Movement at a Skip Feedrate

. Specify the point by address D so that the sensor reads the

skip signal within the skip valid range shown above. Note
that the accurate master ring diameter must be set for
address D to execute the stylus offset.

. The over stroke amount from point D is calculated in a

macro program. Therefore, it is not possible to change the
over stroke amount from point D.

. If the skip signal is already turned ON when the sensor

probe is within the skip start check range, an alarm
message (No. 3156) is displayed on the screen.

. If the skip signal is turned ON after passing through the skip

valid range, an alarm message (No. 3155) is displayed on
the screen.

. If the skip signal is not turned ON although the sensor

probe has moved to the end point of the over stroke
amount, an alarm message (No. 3155) is displayed on the
screen.
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A4 ZABED7O0—Fv—h Flow Chart of Stylus Offset

2T, RYAZABEDTRNZ 7 A—F v —~ZERL The flow of stylus offset is explained below using a flowchart.
TEBAELET, After aligning the spindle center with the master ring center,
FHPOETRY UV THRLOICHBROLTREE, 7OU 7  execute the program to store the stylus offset amount to the
LZRTUTRIA SAFEEZ IEVERICEEEESEEXI, common variable.

(: 2494 5 ABERE )

:

| 7 AT E £ T T |

l

| 2515 ABREREHE |

!

| 2545 ATBEBE |
4REAAY A SAMERERE = | | S REHWARY A S AMERERE =
+Y
l P1
| 2515 ABEBERIE | S
120 120

l

(: 2415 AWIERT )
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C

Start of stylus offset program

)

:

| Z-axis moves down to the measurement level |

l

| The stylus position offset is measured*’ |

l

| The stylus position is offset |

The measurement cycle is executed for 4P.
MEASURE OFFSET*?

No

The measurement cycle is executed for 3P.
MEASURE OFFSET*?

+Y

l

P1

| The stylus offset amount is stored**

| 120° | 120°

C

End of stylus offset program

D

g

] NoTE

*1

*2

*3

*4

+Y, =Y, +X, X ARADIET 5 BAIE L. HfE3T—F DFIEZE
BHUEY,

COENIEVEH #128 (X AM). #129 (Y AR ICEES
nNE9I, 20, JTVEH #100 ~ #138 DF—F L. Rict
VHIYIOERTIZELE> VY TEINET,

+Y, =Y, +X, X AAEDIRT 5 BAIEL. HE3 75 DFIEZE
HHUEY,

P1,P2,P3DIETSEAIEL., HFE 3 TF—FYDFHEZEL L &
ED

AYAZABERE, FHEVY 1 F—FRE BHICKRRSN
ESERS

*1

*2

*3

*4

Measurement cycle is executed 5 times to read the coordinate
value of the contact point in the +Y, -Y, +X, and —X directions; the
mean 3 coordinate values are taken and the average of them is
calculated.

The result of calculation is stored to common variables #128 and
#129 (#128 for X and #129 for Y). Note that the data stored at
common variables #100 to #138 is cleared to <empty> when the
sensor macro is executed next.

Measurement cycle is executed 5 times to read the coordinate
value of the contact point in the +Y, -Y, +X, and —X directions; the
mean 3 coordinate values are taken and the average of them is
calculated.

Measurement cycle is executed 5 times to read the coordinate
value of the contact points (P1, P2 and P3) in the order of P1, P2,
and P3; the mean 3 coordinate values are taken and the average
of them is calculated.

The stylus offset amount is displayed on the ‘SENSOR SYSTEM
SETTING’ screen.

AET—5OFRE (RE) AR

Contents of Measurement Data Stored to Variables

AGAZAMEDAET—F1F. JEVERICREFSNET,

g

The measured data of stylus offset is stored to the common
variables.

] NoTE

1.

AEVEH#100 ~ #138 DF—F &, RictrH~Yo/O%ET
TEELE>ICVYTEINET,

TEVER #147, #148 [&, Y Y/ O& FBFREL. B
HEMICRESINE T,

1.

Note that the common variables #100 to #138 are cleared at the
start of sensor macro program.

For #147 and #148, the data is set automatically independent of
the execution of the programs.
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3. #148 DEWMTEHES, #147 OHER/L v hEFESIE. NC DMIE 3. The data stored in common variables #148 (spindle tool number)
MBUSY L2 T CICIFREEBRISNEEA, 2FD, 7—% and #147 (pallet number of machine loaded pallet) are not updated
BHORBIREFEILENH D £ A, NC DIIEN BUSY IC# 2D immediately if the NC is busy. This means data of these common
(F/I\y 77502 RTODRS-232C ABANIFEAETI M. D variables are not guaranteed in the timing of data updating.
WIBTHRIDZET, The NC enters the busy state mainly caused by background input/
Ulchi> T, LNV OEREZE > LABZTOHE. KICEE output processing through the RS-232C interface. However, other
BABZTSBRICEESHES b - RT3 & 5 B0E processing could also make the NC busy.
ZA—YVOTITo>TLZE W, Therefore, if certain processing uses the data in the common

variables above and when such processing is very important, it is
necessary to check if the data in them have been updated to the
latest number using a user macro.

4, < >WIE. 3HAFHABTY, 4. The information in [ ] indicates that for 3-point measurement.
JEVEH z
Common Vari- Co?t;ts
ables
#100 =/ ME
Minimum value
2101 1 BIE EHAlE
Measured value (1st cycle)
2 [l BEHAIME
#102 Measured value (2nd cycle)
4103 3 A EHME
X< 1EB> Measured value (3rd cycle)
#104 +X [1st point] 4 BIE 3HAE
Measured value (4th cycle)
5 [EIBEHAIE
#105 Measured value (5th cycle)
#106 =AME
Maximum value
Average of mean 3 coordinate values
#108
#109
#110 /B
Minimum value
#111 1 BB EHAE
Measured value (1st cycle)
#1192 2 B BEHAE
Measured value (2nd cycle)
#113 3 EEEHAE
X<2EBE> Measured value (3rd cycle)
411 ~X{2nd poin{] 4 BIEEHAIE
Measured value (4th cycle)
#115 5 BIEETAIE
Measured value (5th cycle)
#116 BB
Maximum value
#4117 FE 3 T —5 DFIIE
Average of mean 3 coordinate values
#118

#119
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JEVER
. HE
Com:;?:sVarl- Contents
#120 S/ME
Minimum value
4101 1 BB EHAME
Measured value (1st cycle)
2 BIEEHAIE
#122 Measured value (2nd cycle)
LY < 3EE> Measured value (3rd cycle)
#124 +Y [3rd point] MEEERTE
Measured value (4th cycle)
5 B &HAIE
#125 Measured value (5th cycle)
#126 BB
Maximum value
Average of mean 3 coordinate values
4108 25 A 5 AMERER (X #)
Stylus position offset amount (X-axis)
4100 25 A5 AUERBER (Y #)
Stylus position offset amount (Y-axis)
#130 =/ ME
Minimum value
4131 1 [B1E EHAlE
Measured value (1st cycle)
4130 2 B E EHAlE
Measured value (2nd cycle)
#133 JEERyE
Y Measured value (3rd cycle)
4134 Y 4 B EHRIME
Measured value (4th cycle)
5 BIEEHAIE
#135 Measured value (5th cycle)
#136 BB
Maximum value
#137 FE 3 7T —5 DB
Average of mean 3 coordinate values
#138
#139
#140
#141
#142
#143
#144
#145
#146
BRI A/CL Y hES (MH, SH ¥ U —X M-300, M-400, 25FH D &)
#147 Pallet number (machine loaded pallet)

(for MH and SH series, M-300, M-400, M-25FH only)
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AEVEH o
Common Vari- Copr?t?nts
ables
FTHITERS
#148 Spindle tool number
#149
A5 A Z AFHIEDERH Examples of Stylus Offset
£ 1 Example 1
PRLRZKZMAEHEKT 2. ZHIFIREMBICR If both addresses Z and K are omitted, the present position
DERI, data is assigned to Z.
5 mm
¢ 50.12
1: B&D
Rapid Traverse
2: 2% 730 (200 mm/min) (8.0 in./min)
Skip Feed (200 mm/min (8.0 in./min))
G323 D50.12;
¢ D50.12 e NAZY YT DOER 5012 mm Indicates that the diameter of the master

ring is 50.12 mm.
= ] NoTE

1. PRLRASHEEINTWEDT, 4 [EHAIICADFT, 1. The cycle is executed in the 4-point measurement mode since
address S is not specified.

2. PRLAEMERINTWVWZOT, P7AO—FEIE5mm (C7&D 2. The approach amount is 5 mm since address E is not specified.
ESCIN

f5ll 2 Example 2
ZEOMIBEEN N> TWDESEE, PRLRZ #FEH If Z-axis machining zero point is known, specify the Z-axis
LET, command as indicated below.

10 mm

1: 2w 7% 0D (1000 mm/min) (40 in./min)
Skip Feed (1000 mm/min (40 in./min))

2: Bxbh
Rapid Traverse
3: X% w 7% D (200 mm/min) (8.0 in./min)

Skip feed (200 mm/min (8.0 in./min))

G323 D50.12 Z-10.0 E10.0;

e D50.12 o N YUY DER 5012 mm Indicates that the diameter of the master
ring is 50.12 mm.
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¢ Z10.0u e, BIERIE D 7 ShEE{E Z coordinate value of the level where a
(77— KES measurement cycle is executed (absolute
value).
- E10.0......... FZZ7A—F=210mm Indicates that the approach amount is 10

g

mm.

] NoTE

FRLZASHEBEINTVLWDDT, 4 REHAIICBRD XY,

K]

ZEOMIBESENDISRVWESEE. PRLAK ZFERL

£,

The cycle is executed in the 4-point measurement mode since address

S is not specified.

Example 3

If Z-axis machining zero point is not known, specify the K

command as indicated below.

1: X% 7% D (1000 mm/min) (40 in./min)
Skip Feed (1000 mm/min (40 in./min))

2:83%D
Rapid Traverse

3: XF v 7€ D (200 mm/min) (8.0 in./min)
Skip Feed (200 mm/min (8.0 in./min))

G323 D50.12 K-25.0 S3;;

* K-25.0.......

* S3.

T

NAZ )T DOER50.12 mm

........................... BIEAE E TOIRR & AR

(A>T LAV IES

........................... 3 mETA

Indicates that the diameter of the master
ring is 50.12 mm.

Distance and direction to the level where a
measurement cycle is executed
(incremental value).

3-point measurement

] NoTE

FRLRAENMEREINTWVWSDT, P7O-FERSmm ICHED E

g—o

The approach amount is 5 mm since address E is not specified.

7I—L—BR

Alarm List

AGAZAMBEILEIT 27 Z7—LZTRICRULET, The alarms related with the stylus offset programs are
indicated below.
voar7>—A
Macfjlarm & Contents
No.
3150 FRLZAMICT 2 UADEIEDINE LT, A value other than 1 and 2 is specified with the
address M.

3153 ZEDIESRICUBRD T DRIICAF Y SESH The skip signal is already turned ON before the
ON UF Ut Z-axis reaches the specified point.
ZRLZRDIC29mm (1.1in.) £ D/NSWED TS A value smaller than 29 mm (1.1 in.) is specified for

3154 SINFUlc, (RRAFZUVITOEMNNZBEF address D.

¥o)

(The master ring diameter is too small.)
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E4/4 D§75—L\
= PN
Macro Alarm n& Contents

No.

3155 ZF YV FEENON UAEWEE, XFv 7EREE | The sensor probe has moved beyond the skip valid
R FE U, range before the skip signal is turned ON.
2Ey FEENX Ty TEMESBHEICADEIIC. T The skip signal is already turned ON before the

3156 B . .
TICON L TWZERT, sensor probe enters the skip valid range.

3157 FRLZEI3mm (0.12in) £ D/hELMEHIES | A value smaller than 3 mm (0.12 in.) is specified for
IhFEL, address E.

3158 FRLRZ KHOEIRFICIESSNE LU, Both addresses Z and K are specified in the same

block.
3159 FRLAKICOEDAKEWENESESNE U, A positive value is specified for address K.
3160 RAIAZARICOELDINSWMENRESNTWE A negative value is set for a stylus diameter.

ER
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3 Esieg
FUNCTIONS

3-1 BEIH UL

Automatic Centering

=

Outline

CDYATLIF, EEWEZ EIF2hic, SETEEEN
T ORIICFFIRETIT> TWeT— 7 BBE00H U1EE
Lo DOFERICED, BEMELIEY R T AT,

EVHICL > THESINIMEZ 7O ZLATES LT —
VEZEROMIREREUE T, £fee AT S ATHINET
BREEESIT D EiCED, DEUBBBONESAESIN
ferhIE & O REZ AT 2 &N TEET,

T

Using a contact sensor, this system automates the centering
operation for a workpiece and jig which was used to be carried
out manually before beginning programmed operation. By
automating centering work, total production efficiency is
drastically improved.

At the center established by the execution of the automatic
centering cycle, the workpiece zero point of the work
coordinate system specified in a program is set. If an allowable
offset error is specified in a program, the relative error between
the position where the automatic centering has been started
and the position of the center established after the completion
of the cycle can be evaluated.

] NoTE

TRV SLATTI—VEERZERLTH, DINENTFRBEEBA
BA. BERUIT—VEERICNIERERESNEE A

1. BEERTHDI2R—ILRUPEHORE([HZWET—TD
WA FRECLINIREROZE L ZINTEIC. BEMICHEIE
FTBDIENTEETD,

2. DTNEINHFREEBZ S BEDY—T Y ABSDES
kD, Po2—LEBESE®ED, X4>T7O7ZLDESL
o=V ABSICRL, SEIXRNEBICIGHTZ &N
TZEFET, OHAE. WEBEABICIEL T, X1 70T7 75 A
HERR L TL 23 W,

If the measured amount of offset is greater than the allowable limit
specified in a program, the workpiece zero point is not set in the work
coordinate system even if a work coordinate system is specified in a
program.

1/,

1. The function allows automatic compensation for errors due to
thermal displacement of the ball screw and the spindle, and
those of workpiece zero point due to workpiece mounting error.

2. Since the amount of offset can be evaluated, this feature can
be used in various purposes for the processing to be taken if
the amount of offset is greater than the allowable limit by
specifying the jump destination sequence number. In this case,
the main program must be created corresponding to the
required error processing.
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BEE LDESAE Specifying the Automatic Centering
ZZTE BEMMEUDESAEICOWTHBALET, This section describes the command format for automatic
centering.
G320D .Z(K) .E_.W_.A_.B_.Q_.R_.S_.T_.M_;
G320U .V . Z(K) E_.W_.A_.B_.Q_.R_.S_.T.M_;
G320U .Z(K) .E_.W_.A .Q.R_.S_.T.M_;
G320V_.Z(K)_.E_.W_B_.Q_.R_.S_.T_.M_;
G320 X_.Z(K)_.E_.W_.A_.Q_.R_.S_.T_.M_;
G320Y .Z(K) .E_..W .B_.Q_.R .S _.T .M _.;
¢ G320 ... HENOH UIES Calls out the automatic centering cycle.
o D e HEHTZEDDERE Diameter of object to be measured
¢ U e AERH 2D WENED X #AERIE 2 @ Distance between 2 points to be measured
PRt in the X-axis direction (1.D. or O.D.)
© Ve e, ARH2WEARD Y EAERIE 2 @ Distance between 2 points to be measured
TRt in the Y-axis direction (I.D. or O.D.)
© X e X#OF 7O0—F&8 (§171) Approach amount in X-axis direction (Type I)
Y e Y#OF7O—F&E (¥17J) Approach amount in Y-axis direction (Type
J)
© e e 77V a—MES Absolute command
BEODEULETS ZEOEZEZIES L E  Specify the Z-axis coordinate value where
I, the automatic centering cycle is executed.
¢ K e AV LAVEIIES Incremental command
BHEMBIASEIOELETSMNBE D Specify the Z-axis distance and direction
ZEOEHE AREIESLET, from the present position to the position
where the automatic centering cycle is
executed.
¢ B e F770—F& (9147 A~H) Approach amount (Type A to H)
¢ W e D— U BIERES Work coordinate system number
© AL e DHUAIBL S XENIRSE cnEgt s Distance and direction from the measured
HE center to the workpiece zero point in the
X-axis direction
LI = TR DHEUMEHLS YE#INTRSE e s Distance and direction from the measured
VAl center to the workpiece zero point in the
Y-axis direction
¢ Qe DINFTFAE Center offset allowable limit
¢ R e 1 EIEHAL 3 EIEHRIDZER Selection for the number of measurements
(1 time or 3 times)
© S e 4 REHRLL 3 REHRIDZEIR Selection for the number of measurement
points (4 points or 3 points)
T e, V=TV AES Sequence number
DINENTFREEZHBZEZICRDIMTI  The sequence number of the block to which
T L0V =Y ABS the program should return if the amount of
measured center offset is greater than the
allowable limit
¢ ML e YU TITE1 2 DFEIR Selection between sensor tools 1 and 2

L s+ 75108 Hkcon Tk

%" (40 R—Y)) "’é*,ﬁi’\b"(< EEW,

s

‘BEEIDELOY A TRES

] noTE

m For details about the command format for each type, see “Com-
mand Format of Automatic Centering Cycle by Types”
(page 40).

1. G320 K< &7 R L ZD5|1 8T IF/NERZ AL T IZE W, 1.

Enter a decimal point for the argument of addresses specified

following G320.
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2. PRLADUVXYILEWT, ESOEERLVIESEDOEE 2. Addresses D, U, V, X, and Y (specified or not, negative value or
L&D, BEIDHLDY A IHRESNE T, Fle. Thso7 positive value) determine the type of automatic centering cycle to
RLRAOAW. ZPRLA U VUADOHBEELRIZAKFICIESTEEYE be executed. Among these addresses, only a combination of U
Ao ) RLAUVUADHEGEEEZRKICIEDST 2 &, BEICT and V is allowed, and if any other combination of addresses is
Z—1 (No.3105) BERREINET, specified, an alarm message (No. 3105) is displayed on the

screen.

3. ZRLRZKIF, EE6M—AZESLTLKEIW, PRLRZ 3. Foraddresses Z and K, designate either of them. An alarm
KEamAEHIEST 2. BEICTZ—LA (No.3109) HERS message (No. 3109) is displayed on the screen if both Z and K are
nxY, designated.

4. FPRLRZKIFE G, G E—RICEFEINFTFEA, 4. Addresses Z and K are not influenced by the designation of G90

and G91.

5. PTRLRAKRE YA T AETESLTLEIW, 7T XETIEST 5. Foraddress K, designate a negative value. If a positive value is
&, BEICTZT—L (No. 3111) BNERRSINEFT, designated, an alarm message (No. 3111) is displayed on the

screen.

6. PRLAEZEKTZE, 77AO—FEIE5mm (0.2in.) €740 6. If designation of address E is omitted, approach amount of 5 mm
ESEIN (0.2in.) is assumed.

7. ZRLZAEEFE3mm (0.12in) UEZIHESL TSI L 3mm 7. For address E, designate a value greater than 3 mm (0.12in.). If a
(012in) £DMEWEZIERT 2L, EHICTY Z7—L (No. value smaller than 3 mm (0.12 in.) is designated, an alarm
3113) NRREINFT, message (No. 3113) is displayed on the screen.

8 HAERLODF7ZT7O—FE (B) RIFEENLMABENS XF Y FiED 8. Axis feed mode is changed to the skip feed mode from the position
I3 b £, approach amount (E) away from the measurement point.
fefeUl sHRlT 2600 ER=7O0—-T7&F + (F7O—FE x2) If “the diameter of measured object < probe diameter + (approach
ERofGE. PTO—FERERIN. BIXFy 7&EDICRHRD amount x 2)”, the approach amount is disregarded and
ESEI measurement starts immediately at a skip feedrate.

9. PRLAWZAEMITZ L, MIRRRFEESINEE A, 9. If address W is omitted, workpiece zero point is not set.

10, PRLRAA BZEKIT DL, DHUMABIMNIESICHED £9, 10. If addresses A and B are omitted, workpiece zero point is set at the

position established after the execution of the centering cycle.

11. ZPRL AR FESEICH I DS5YT, BIELAZ3EEHAICADE 11, If address R is designated, 3-time measurement mode is called
ER disregarding of the designated value unless it is omitted.

12. ZRL R S IFIESECHhNMDS T, EREUNL 3 AFHRIC/RD £ 12. If address S is specified, 3-point measurement is selected
T 2L, 94 7 ATOHRBEMICIEDET, regardless of the specified value. This is valid only for type A.

13. ZPRL R T 2&KIT 2 t DINENT RLRQTESUILHFR  13. If address T is omitted, an alarm message (No. 3112) is displayed
BrExfcEE. BEICT 7—L4 (No. 3112) ARRS ., #i on the screen if the amount of center offset is greater than the
MELELERT, allowable limit set for address Q and the machine stops.

14, SHAICEZRINTERIE. 7TO—TORESICL>TREDET, 14. The minimum dimension that can be measured is determined by
e, FHPOICHLT, 70— OFOLNTNTWVWSIHE WL the size of the sensor probe. This is also influenced by the amount
EPOFHICENLIFEEICABRO SN TVNINCL>THE of misalignment between the probe center and the spindle center
b9 27, BMETEDTENESHRERIMBICIERD FE A line and also how the probe is accurately positioned at the center

of the object to be measured. Therefore, the measurable
dimension is not always the minimum programmable value.

15, TV TE2|HMOEBE. PRLAMIFEREICHMDS5T Y 15. When the SENSOR TL2 is invalidated, the SENSOR TL1 is always
TR 1PEMICHED i@“o selected regardless of the command data following the address M.

16. TV ITE2BHMOHE S, PRLAMZERKIT D&, EVHITE  16. When the SENSOR TL2 is validated and the address M is omitted
1DNBEMCHEDET, iﬁ_\ FZRLIAMICT, 2L ZIEST 2 in the command, the SENSOR TL1 is selected. When a value
& BEICTZ Z—4 (No.3100) NRIRENET, other than 1 and 2 is specified with the address M, the alarm (No.

3100) is displayed on the screen.
17. PRLAW QESEHFEE 7 —V BERFEIEDRENE 17. The following table shows the programmable range of address W
and the contents of work coordinate system offset amount setting.
ERE 7—J BEER BIEEDREANS
54 ~ 59 D—UBEERICAESNIEZREL.  T—UATEY N
BE®  HB OfEZ 0 ICERELET,
7 — 7 ERER
(G54 ~ G59) D= BEERICHAEEE  T—7A Ty N EEOD
154 ~ 159 DfE t@%%u ELET, cOEE " T=0ATY N E
HOD  HE' OEFEEENTE A
1~ a8 . - D— U BEERICAESNIEZREL.  T—UATEY N
(ﬁj]l]%';)—7@?fﬁ%‘ HEOD ‘HE OfEZ 0 ICERELET,
48
(G54.1 P1 ~ P48) D— U BEERICAEEE  T— 771'7‘E“/|\ VEEmO ¢ HE
101 ~ 148 <AFUIU> DfE t@%% SELET, COEE, ' T—UATEY N E
HOD  HB OERFEEINEE A
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ES1E 7 — 4 EiER BRERORTNE
(001~ 1300 | - _ D— O EERICUES NIEEREL, T4 TEY N
%ggzﬁjo@ﬁ% EEO 58 OfEE 0 ICRELET,
(G541 P1 ~ P300) D — O EERICNEEBE  T— oA Ty N EEO  HE
2001 ~ 2300 <ATFUU> DEEDEEZBRELET, COEE, ' T—UATEY N E

HOD @ DEFEESNE T A,

Numeric Value

Work Coordinate System

Offset Settings

Sets the calculated value for the work coordinate system and

541059 sets 0 for ‘COMMON'’ on the ‘WORK OFFSET’ screen
Work coordinate system Sets the difference between the measured value and the
154 10 159 (G54 to G59) value set for ‘COMMON’ on the ‘WORK OFFSET" screen for
the work coordinate system. The setting for ‘ COMMON’ on
the ‘WORK OFFSET’ screen should not be changed.
11048 Sets the calculated value for the work coordinate system and
Additional work coordinate system sets 0 for ' COMMON'’ on the ‘WORK OFFSET’ screen
(48 sets) Sets the difference between the measured value and the
101 to 148 (G54.1 P1 to P48) value set for ‘COMMON’ on the ‘WORK OFFSET’ screen for
<Option> the work coordinate system. The setting for ‘COMMON’ on

the ‘WORK OFFSET’ screen should not be changed.

1001 to 1300

2001 to 2300

Additional work coordinate system

Sets the calculated value for the work coordinate system and
sets 0 for ‘COMMON'’ on the ‘WORK OFFSET’ screen

(300 sets) Sets the difference between the measured value and the
(G54.1 P1 to P300) value set for ‘COMMON’ on the ‘WORK OFFSET screen for
<Option> the work coordinate system. The setting for ‘COMMON’ on

the ‘WORK OFFSET’ screen should not be changed.

U— U BIERERMHEIESE. BEOHEUDMTONCEOARE (B
) 2n. omEEEINE A, . BENDOEZIEDT
&, BAICT Z—L (No.3108) NRRENKT,

The work coordinate system offset amount is set (changed) only
for the axis for which the automatic centering is executed. For
other axes, the work system offset amount is not set (changed). If

Fre, BNT—TJEZER (300#8) <AT7¥ar>oiza. P1~ a value outside the allowable range is specified, an alarm message

P48 DEREIE. W1 ~ W48 8 5 LM dE W101 ~ W148 THIERTE

£,

<AFy7EMEHICDOWVWT>

F7AO—FRETRED TEH
Rapid Feed Up to the Approach Point

(No. 3108) is displayed on the screen.

For the additional work coordinate systems (300 sets) <option>,
W1 to W48 or W101 to W148 may be used instead of P1 to P48.

<Skip valid range>

FZRLZD, U, V, X, YOIEES=
Point Specified by Address D, U, V, X, or Y

F77AO—FE
Approach amount

fTE@EE(6mm) (0.24in.)
Over Stroke Amount
6 mm (0.24 in.)

Ty 7O0-7
Sensor Probe

AxyTRI—NFzvy
#F (0.1 mm) (0.004 in.)
Skip Start Check Range
0.1 mm (0.004 in.)

AEy THMEHE
Skip Valid Range

AxYyTIVRFVY
& (1 mm) (0.041in.)
Skip End Check Range
1 mm (0.04 in.)

4

77O0—F =
Approach Point

¥y TED TRE)
Movement at a Skip Feedrate
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1. LROR*y TBWEEAT, £V IDNRF v TESZEH
HEBEDIC, PRLAD U VX YZESLTILES W,

2. BEEHNSOFTEBEEIG. YOO T LNTEES
NnNEJd, <D, BERANSDITERETEELFIT S
ElrTEEEA

3. XXV TEYHEMOATY TR —~F v IEEAN
T, I TICRAFYIESHNON LTWBIGBEIE. BEEICT
Z—L (No.3104) BFRINFT,

4, AXy TEDBEEBITHS A Y HEENON LiE
&l BEICT7 Z—L4A (No.3103) AERRSNET,

5 TERZTEDKRAETIT>THEAF Y AESHAON LW
HElE. BEIC7Z—L4A (No.3103) NERESNET,

BEIDME LD Y 1 TRIESHE

BEpDHUICE, AETEPHEMEBICED YA TA~ID
ERAEDNHDET, 2 TR ZNZNOESHEICDL
THRALET,

. Specify the point by address D, U, V, X, or Y so that the

sensor reads the skip signal within the skip valid range
shown above.

. The over stroke amount from point D is calculated in a

macro program. Therefore, it is not possible to change the
over stroke amount from point D.

. If the skip signal is already turned ON when the sensor

probe is within the skip start check range, an alarm
message (No. 3104) is displayed on the screen.

. If the skip signal is turned ON after passing through the skip

valid range, an alarm message (No. 3103) is displayed on
the screen.

. If the skip signal is not turned ON although the sensor

probe has moved to the end point of the over stroke
amount, an alarm message (No. 3103) is displayed on the
screen.

Command Format of Automatic Centering Cycle by Types

The automatic centering cycle includes types A to J according
to the measurement method and measurement position. The
following shows the command format for the individual types.

& viLE O WEs
e: Centering position O: Measurement point

R

Movement Diagram

47
Type

BRAE

Format

(4 JEL)
(Centering by 4-point measurement)

P

-y ” \W/

vy

D

G320D_.Z(K).E.W_.A_.B_.Q_.R.T_.;

(3 RDHL)
(Centering by 3-point measurement)

G320D_.Z(K) .E.W_.A.B_.Q_.R.S_.T.;

O
)

G320U_.V_.Z(K) .E.W_.A_.B.Q_.R.T_;
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& vivmE O gEs
e: Centering position O: Measurement point

147 EFEY BSAE
Type Movement Diagram Format
U
I
C | G320U_.Z(K) .E_.W_.A_.Q_.R_.T_;
|
I
D v I:___@___ G320V_.Z(K)_.E_.W_.B_.Q_.R_T_;
D
E G320D-_.Z(K) .E_.W_.A_.B_.Q_.R_T_;
o
F v jIZe_ - _é — G320U-_.V-_.Z(K) .E_.W_.A_.B_.Q_.R_.T_;
|
PR N
U
!
G < - ‘4? P G320 U- .Z(K)_.E.W_.A_.Q_.R.T.;
e
U
I
H G320V-_.Z(K)_.E_.W_.B_.Q_.R_.T_;

q—gT 7O0—F=£
X Approach

V4 Amount
® @l ou

G320X_.Z(K)_.W_.A_.Q_.R_T_;
X (+) i +XAEANDY 7O—F

X (+): Approach in the +X direction

X (&) 1 XABMANOF 7O—F

X (-): Approach in the —X direction
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& viLmE O e
61 Centering position O: Measurement point
Y17 EFR BRAE
Type Movement Diagram Format
R @
@ B G320Y .Z(K) .W_.B_.Q_.R.T ;
«—770-F=2 - - ===
Y ,ipproach - Y (+) D +Y AEAANDFY TO—F
J ®|@|z Amount Y (+): Approach in the +Y direction
® @ Y (-): Approach in the —Y direction
-Y © : +Y
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BEOHLOZ7A—Fv—b

Flow Chart of Automatic Centering

Tl BEDHELOTINE 7 O0—Fv—hZ2ERBL TR
BHULEXI,

The flow of automatic centering is explained below using a
flowchart.
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( %Wﬁ% )

FHIC LY ERD AT+ |

'

DU ETS ROMHE I X, Y 8BRS |

l

EEE L% 217 (G320) |

!

BEIDH UBIAIED X, Y BB % 1S |

l

BEDE L DS 1 TOH)

l

WWZ L)

PRLAR=2%7

3 [EIEHA

1 EEH |

v

BEOE U (T — 2 ot YA S A om0 |

Farh0EAE B A E R |

MRS IE R HHE D . OE VTR

3 EIDFHAMED FfEMEZ HE it

!

ZEAEBIDE LB E IR |

:

DFNEE TE VB #138 (R~

(AYAY-§

B3R [

FRLAW=27 #138 = Q7

\'{

U— U BIERHEIEBERTE (BE)

C IR T

XAV TAT S LD — | 7o— LA

TYAESTICRES
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( Start of operation )

:

| Set the spindle sensor in the spindle*” |

l

| Position the spindle (X- and Y-axes) near the center of the centering hole*? |

l

| Start the automatic centering program (G320) |

l

| The X and Y coordinate values of the automatic centering program start point are stored |

l

| The type of automatic centering is judged |

'

Y
No R = empty? es

| Measurement (3 times) Measurement (1 time) |
|

| !

| Measurement for automatic centering (sensor is brought into contact with the workpiece) |

' '

| Spindle center is positioned at the center of the datum in the workpiece |

' '

| The coordinate values are read in the machine coordinate system and stored to the common variables |

Measurement
ompleted (3 times)?

The median of the measured data
(3 points) is determined

!

| The Z-axis returned to the start position |

:

| The center offset amount is stored to common variable #138*3 |

Q = empty? No
Yes
Yes W = empty? Yes #138 <Q?
No

| The work coordinate offset amount is set (changed) |

No

< End of operation >

Program returns to sequence Alarm stop
number T in the main program
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T

] NoTE

*1

*2

*3

AIAZRABEETocEEERUASEIC, VY ZEDMIFT
W,

X, YBEMBRDITZEE, DHEULETSHROLEDITNEIL. 7
70—F& (B) UARICLTL S W,

DINEEE. BENDEH URBMEB EFHAIC X > TRk STl
BOEICBDET,

*1

*2

*3

Set the sensor in the same direction as the direction it was
mounted when stylus offset was executed.

When positioning the X- and Y-axes, the error to the center of the
centering hole must be within an approach amount (E).

The center offset amount is the positional difference between the
start position of the automatic centering cycle and the position
established after the execution of the cycle.

AET—5OFRE (RE) AR

Contents of Measurement Data Stored to Variables

BEOHUDAET -5, JEVERICRFESNET,

T

The measured data of automatic centering is stored to the
common variables.

] NoTE

1.

JEVEH #1000~ #138 DT —FF. RIcEY YT I OZEET
THELE>SILTITEINET,

1.

Note that the common variables #100 to #138 are cleared at the
start of sensor macro program.

2. DEVEE #147, #148 1F. oYY o/ O& FBFRE <. B 2. For #147 and #148, the data is set automatically independent of
BENICERESINET, the execution of the programs.

3. #148 DEETERS. #147 OHER/CL v hESIE. NC DIIE 3. The data stored in common variables #148 (spindle tool number)
MBUSY LR 2 & CICIFESBRIASNE A, DFED, 7—% and #147 (pallet number of machine loaded pallet) are not updated
BHORBMRRIENH D £ A, NC DUIEA BUSY IC7R DD immediately if the NC is busy. This means data of these common
[FINy D750 RTDRS-232C AHANFEAETTH, D variables are not guaranteed in the timing of data updating.
WIBTHEIDZFET, The NC enters the busy state mainly caused by background input/
Lich> T, LNV OZEHEFR S LWBZIT 558, FICEE output processing through the RS-232C interface. However, other
BABZETSHEICIEESHEERD > LhERT 2 & S H0E processing could also make the NC busy.
Z1—PNYIOTIT>TLIEE W, Therefore, if certain processing uses the data in the common

variables above and when such processing is very important, it is
necessary to check if the data in them have been updated to the
latest number using a user macro.
JAEVEH %
Common Vari- i
Contents
ables
#100 DHUBOT—0FA 71y b2 (XBh)
Work offset amount (X) at centering
Work offset amount (Y) at centering

#102

#103

#104

#105

#106

#107

#108

#109

#110

#111

#112

#113

#114

#115

#116

#117
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J=E:/§§§I_ A
Com:;cl):sVarl- Contents
4118 B U B B O MIEIEE (X #)
X-axis machine coordinate value of automatic centering cycle start point
#119 BB O\ U BB B O MRS (Y )
Y-axis machine coordinate value of automatic centering cycle start point
#120 &/\E
Minimum value
4101 1 BIE EHAIE
Measured value (1st cycle)
410 2 BB EHME
Measured value (2nd cycle)
3 [l EEHAIE
#123 Measured value (3rd cycle)
X S DM B _
#1024 Center in the X-axis direction PN E]
Maximum value
R fE
#125 Medium
HEBE  J—0A7€y N BEHO  HE OEEDE
#126 Difference between the measured value and the value set for
‘COMMON'’ on the ‘WORK OFFSET’ screen.
. X SO0 T HE
Center offset amount in the X-axis direction
4108 2545 AUBHER (X #)
Stylus position offset amount (X-axis)
4129 2545 AUERER (Y #)
Stylus position offset amount (Y-axis)
#130 Z/)ME
Minimum value
#131 1 BIEEHAIE
Measured value (1st cycle)
4130 2 BB EHAlE
Measured value (2nd cycle)
#133 3 BB EHAIE
Measured value (3rd cycle)
Y SO E -
#134 Center in the Y-axis direction RAE
Maximum value
FRfEME
#135 Medium
HMEBE  T—oA 7€y N EHEO HE OEEDE
#136 Difference between the measured value and the value set for
‘COMMON'’ on the ‘WORK OFFSET’ screen.
4137 Y BAEOLTNE
Center offset amount in the Y-axis direction
DINE
#138 Center offset amount
#139
#140
#141
#142

#143
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JAEVER o
Common Vari- Co?t?nts
ables
#144
#145
#146
HAA/ Ly ES (MH, SH > J —X, M-300, M-400, 25FH D J+)
#147 Pallet number (machine loaded pallet)
(for MH and SH series, M-300, M-400, M-25FH only)
FHTEES
#148 Spindle tool number
#149
BElDE LU DfERS Examples of Automatic Centering
+Y
X T HERUR =
> /Machine Zero Point
> X
D UADR
100 / Hole for Centering v
MIES 4
Machining Zero PointZ{\ N 50
N
=i
ig
=)
Table
— Z0
J—7
Workpiece
|
KE Ll _|_ Z-35.0
JTg Jr T—=7I
Table

T ] noTE

K2R/ BERY Yy FPDHEE,  EEHtU YT —FERE BE T Foran optical/radio touch sensor, set M144 for “M CODE BEFORE
CEPRIETEES M O—R " [C M144 Z. ‘FHREIEIES M O—R ' IC M145  MEASUREMENT” and M145 for ‘M CODE AFTER MEASUREMENT’
ZREL TSN, on the ‘'SP SENSOR DATA SETTING’ screen.

00001;
I USROS T1OIE (E>Y) BHU Calling T1 tool (sensor)
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GO1 G28 Z0; oo, Z MR RER (TERIBRAME)

N1 T2;

(D L)

(centering)

G90 GO0 G54 X100.0 Y50.0;

G320 D30.0 Z-35.0 E5.0 W54. A-100.0 B-50.0; ....

G911 G28 Z0; ...

s

TEXMETSMUBER. HEICL>T
ERDET,

L) TExmET> MBI DWT .
RO IO 5 S Y SRR S
BL TR0,

FTEHOITBEE TIOIE (BEvY)
% 2T
BEOHUT2OIE (DA R3
L) U

G54 DT —UEZERICE D, DH
LA®IT (X100.0,Y50.0) [cTE
(B>) DRXED THERD
750.0 DAIEICRED THREBERD

Z-20.0 DB ICRED THREBRD

BEhH U (G320) DET
7 A)

(71

Returning the Z-axis to the machine
zero point (tool change position)

] noTE

Tool change position differs depending
on machine models.

For the tool change position, refer
to the PROGRAMMING MANUAL
separately provided.
Changing spindle tool with T1
(sensor)

Automatic centering Calling T2 tool
(face mill)

Positioning the tool (sensor) in the
G54 work coordinate system to the
center (X100.0, Y50.0) of the
centering hole at a rapid traverse
rate

Positioning of the Z-axis to Z50.0
level at a rapid traverse rate
Positioning of the Z-axis to Z-20.0
level at a rapid traverse rate

Execution of automatic centering
cycle (G320) (type A)

*+ D30.0..cvvieiie, DHUBDROBER  Diameter of centering
30 mm hole: 30 mm
© Z-35.0. i, Z EhEEiE(E (7Y  Z-axis coordinate
Ja—hES value (absolute
value)
* E50 i, 7 70O0—F&5mm  Approach amount: 5
mm
¢ W54 i 7— U BIRRES Work coordinate
G54 system No.: G54
* A-100.0 ...cocovennrn D UAIED S X8 Distance and
INTESAFTcOiERE direction from the
EAME -100.0 mm present position to
the workpiece zero
point (X-axis): —100.0
mm
* B-50.0 .cooovrririnnn D UAIEBA S Y&  Distance and
IMTEAFECOIER direction from the
&A1 -50.0 mm present position to

s

the workpiece zero
point (Y-axis): —-50.0
mm

] noTE

FRLZARMNEKEINTWSD T, 1@ Since address R is omitted,

FHRAICAZD ET,
Z MR RER (TERUE)

as

measurement cycle is executed once.

Returning the Z-axis to the machine
zero point (tool change position)

tJ noTE

TEXMETSMUBR. #HEICL>T
BEBDEI,

FEHOT1IDOIE (LvH) & T2
DT B %I

Tool change position differs depending
on machine models.

Changing T1 (sensor) in the spindle
with T2 tool
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N2;
(74 RAZ))
(face mill)
mTr7oos A Machining program
M30;
7I5—L—E=R Alarm List
BEIODHEUICRIFED 7 I —ALZTRRICRULET, The alarms related with the automatic centering are indicated
below.
Yo7 7—A
Macfjlarm & Contents
No.
3100 FRLZAMICT 2UADEIESINE LT, A value other than 1 and 2 is specified with the
address M.
3101 ZEME R RICNERD T DEIICAF Y FESH The skip signal is already turned ON before the
ON UFz Ut Z-axis reaches the specified point.
3102 FRLAUEZRLAVODENREFETT, The signs preceding U and V differ from each other.
3103 XFw EENON ULaWEFE, X¥v 7Ea%EH | The sensor probe has moved beyond the skip valid
EHAFEU, range before the skip signal is turned ON.
3104 Ay ESNI Ty TEMNSHHEICADEIC, T The skip signal is already turned ON before the
[CON LTWXET, sensor probe enters the skip valid range.
ZRLZXD UVORA. EELTERSHZWED%Z | Among addresses D, U, and V, those which cannot
3105 EEULTESLEL be specified in combination are specified
simultaneously.
3106 FRLZD UVOH, EnbigsanEzttA L | None of addresses (D, U, V) is specified to
co determine the centering type.
3107 ZRLZD U VOA. EEhizbohrigsrlge | The numeric value specified for address D, U, or V
BB TDETT, is smaller than the minimum programmable value.
3108 FRLZAWICEHANADENETEINE U, A numeric value outside the programmable range is
specified for address W.
3109 PRLRZ KHhREIFICIESSNE Uz, Both addresses Z and K are specified in the same
block.
3110 PRLRAZKODEESESbESENEFFATL . None of addresses Z and K is specified. Specify
tgbb\%}‘é L/‘C<7i_z—,‘<b\ either Z or K.
31 FRLRKICO LD AKEWENIESESNE LU, A positive value is specified for address K.
3112 DINENTFRMEQZHBIFE U, Measured center offset amount is greater than the
allowable limit set for Q.
3113 FRLZEIC3mm (0.12in) £ bD/IZLWEHIES | A value smaller than 3 mm (0.12 in.) is specified for
EhFE U, address E.
3114 FRLATIZOLD/MNESWENESShFE UL, A negative value is specified for address T.
3115 RATAZRAFEICOELDINSWNVENZRESNTWNE A negative value is set for a stylus diameter.
ER
3116 4 SHAIAR YA S ABENZEINTWET A, | Stylus offset is not set for 4-point measurement.
3117 3EHAIAR YA SABENZEINTWET A, | Stylus offset is not set for 3-point measurement.
BinT — 77 BERE R T W T W1 ~ W48, A W word of W1 to W48, W101 to W148, W1001 to
3118 W101 ~ W148. W1001 ~ W1300 45 % L & W2001 | W1300, or W2001 to W2300 is specified although
~ W2300 DIENMETSNE LT, the additional work coordinate system specification
is not selected.
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BEIEHA

Automatic Measurement

3-2

B=

Outline

ZDYATLIF, EEWNEZ EIF 27, SETEEEN
MIOHICATEREZF>TT—7ZRELTWelfEE Y
HOERICED, BEbLLIEYZATATT,

TOVICL > THESNHERIF. JEVZER #135 ICEER
ENET, o FTOTSALT + AIRER LV - AIRNERIE
SR EICELD, AEHEREZHET DI ENTEET,

& arprarEEacEs. BDY—5 Y RESOESICED.
FI—LMEIESHED, XAV TOTTLDIES LIy —7 YR
BELRL. S5 EBMBLSATZZENTEET, C0B
. MEBARICIGEU T, XAV 7O7 S L%ERL TS0,

Using a contact sensor, this system automates the
measurement of a finished workpiece which was used to be
carried out manually using a measuring tool. By automating
measurement work, total production efficiency is drastically
improved.

The results of measurement are stored to common variable
#135. It is also possible to evaluate the result of measurement
by specifying the tolerances (“+” side and “-” side) in a
program.

@ Using the feature that the result of measurement can be evaluated,
it is possible to take required error processing in case the
measured value does not fall within the set tolerance range by
specifying the jump destination sequence number. In this case,
the main program must be created according to the required
processing.

BEEHADERAE

Specifying the Automatic Measurement

ZZTlE, BEEHROESAEICOWTEHRBLED,

This section describes the command format for automatic
measurement.

Calls out the automatic measurement cycle.
Diameter of object to be measured
Distance between 2 points to be measured
in the X-axis direction (I.D. or O.D.)
Distance between 2 points to be measured
in the Y-axis direction (I.D. or O.D.)

Absolute command

Specify the Z-axis coordinate value where
the automatic measurement cycle is
executed.

Incremental command

Specify the Z-axis distance and direction
from the present position to the position
where the automatic measurement cycle is
executed.

Approach amount
“+” side tolerance
“~” side tolerance

Selection for the number of measurements
(1 time or 3 times)

Selection for the number of measurement
points (4 points or 3 points)

G321 D_.Z(K)_.E_.A_.B_.R_.S_.T_.M_;

G321 U_.V_.Z(K)_.E_.A_.B_.R_.S_.T_.M_;

G321 U_.Z(K)_.E_.A_.B_.R_.S_.T_.M_;

G321V_.Z(K)_.E_.A_.B_.R_.S_.T_.M._.

¢ G321 e BEEtAES

S 0 YR AT BLDDERME

S R AEH D WNIEMED X B FESEIE 2 2SS0
ek

Ve AEH D WNEMED Y EAEEIE 2 SO
ek

O e e 7TV a1—MNES
aﬁ%ﬂ%ﬁ5zﬁwrﬁ1%% LET,

O K e, AV L AVEIIES
ﬁfu%ﬁbaﬁﬁw%ﬁ5u FTDZ
BOEE AEEESLUED,

o B e F7O0—F=

S + AlNE

S = T NS

S = SR 1 EEHEL 3 EEHE &R

D < TSRS 4 SETAL 3 mETEIREIR

S R V- ABS

AEBNRZEBEND EEICRZSMITTO

TILDY—T Y AES

O ML e YU IE A1 2 DFER

Sequence number

The sequence number of the block to which
the program should return if the measured
value does not fall within the tolerance
range.

Selection between sensor tools 1 and 2
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T

] NoTE

1.

10.

11.

12.

13.

14.

G321 I BT R L RDSIHUCIFNEEZ AL TSI W,

FZRLZADUVIECEBWT, BSOEERSLVESECEE (75
ZETHAIEHRL. Y FZETHBIESED) LD, BEEHAOY
ATWNARESINET, Fle. INSDFZRLRADH. PRL R U,
VDA IERARKICIES TEEFA, ZRLA U, VUSADE
A ZEKICEST D&, BEICZZ—LA (No.3126) hFRRE
nxd,

FRLRZ KIE EE6h—AZEESLTLEETWN, PRL R Z,
KEaMmAELHIEST D&, BEICT Z7—LA (No.3128) NERS
n%Ed,

FRLZAZ K& G90,Go1 E—RICFEZIhEEA,

PRLAKEYAFRETERLTLLE W, TIXETESY
&, BEICTZ—L (No.3130) NRLRSNET,

FRLAEZ&EKTBE, 77O0—FE8IF5mm (02in) &0
x9,

FPRLUZXEE3mm (0.12in) MEZHESLTILE WL, 3mm
(0.12in) £D/NSWEZIEST D L. BEICTZ—LA (No.
3132) NRRINFET,

BESEO77O0—F8 (BE) EFENLABL S XF Y %D
[CiED XY,

feffU, SHAT 26 0DERS7O0—T7& + (F7O0—FE x2)
ERoBE. T7O0—FRIERERIh. BIXFy 7XDICED
ESEI

7 RLUZARIIIBSECHNMDS T, GREUNL 3 EIEHAIICRD £
3—0

7 RL XS IFESELCHNDLEST, BREUMNE 3 REHAICKRD %
o 22U IA4 T ATORERICHED ET,
TRLRATZEKT 2. AEENAEZSBEANDE S, BEICT
Z—/ (No.3122) hEREI N, EEIMELELET,

FHRAlTESRITER. TO—TDORESICE>TRED XY,
oo FBFPLICHLT, 7O—7OFRONTNTWDIHELE
EYOHRLCENL T IERICABERDENTVENCE>THE
g5, AETESTENERAER/IMEICIZRD XA,

VB ITE2ENDBE. PRLAMFESELCIMDLETEY
YITBEANEMICEDET,

YU TE2BHDEE. PRLAMEEKITZE, VU IE
1DNEWICRDET, £fee PRLAMICT, 2N EEST 3
& BEEIK7Z—A (No.3120) NERSNET,

1.

10.

1.

12.

13.

14,

Enter a decimal point for the argument of addresses specified
following G321.

Addresses D, U, and V (specified or not, negative value or positive
value (positive value: inside measurement, negative value: outside
measurement)) determine the type of automatic measurement
cycle to be executed. Among these addresses, only a combination
of U and V is allowed, and if any other combination of addresses is
specified, an alarm message (No. 3126) is displayed on the
screen.

For addresses Z and K, designate either of them. An alarm
message (No. 3128) is displayed on the screen if both Z and K are
designated.

Addresses Z and K are not influenced by the designation of G90
and G91.

For address K, designate a negative value. If a positive value is
designated, an alarm message (No. 3130) is displayed on the
screen.

If designation of address E is omitted, approach amount of 5 mm
(0.2in.) is assumed.

For address E, designate a value greater than 3 mm (0.12in.). Ifa
value smaller than 3 mm (0.12 in.) is designated, an alarm
message (No. 3132) is displayed on the screen.

Axis feed mode is changed to the skip feed mode from the position
approach amount (E) away from the measurement point.

If “the diameter of measured object < probe diameter + (approach
amount x2)”, the approach amount is disregarded and
measurement starts immediately at a skip feedrate.

If address R is designated, 3-time measurement mode is called
disregarding of the designated value unless it is omitted.

If address S is specified, 3-point measurement is selected
regardless of the specified value. This is valid only for type A.

If address T is omitted, an alarm message (No. 3122) is displayed
on the screen if the measured value does not fall within the
tolerance range and the machine stops.

The minimum dimension that can be measured is determined by
the size of the sensor probe. This is also influenced by the amount
of misalignment between the probe center and the spindle center
line and also how the probe is accurately positioned at the center
of the object to be measured. Therefore, the measurable
dimension is not always the minimum programmable value.

When the SENSOR TL2 is invalidated, the SENSOR TL1 is always
selected regardless of the command data following the address M.
When the SENSOR TL2 is validated and the address M is omitted
in the command, the SENSOR TL1 is selected. When a value
other than 1 and 2 is specified with the address M, the alarm (No.
3120) is displayed on the screen.
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<AF¥yvTEMEHICDOWVWT>

770—FE Over Stroke Amount
Approach Amount 6 mm (0.24 in.)

<Skip valid range>

FZRLZD UV DESS
Point Specified by Address D, U, or V

FEBEEGmm) (0.241in.)

troT0—7 ﬁ
Sensor Probe 2 Fy THhEH

AxyTRY—=rFzvy RXAFYTIVRFIVY
#F (0.1 mm) (0.004 in.) £ (1 mm) (0.04in.)
Skip Start Check Range Skip End Check Range
0.1 mm (0.004 in.) 1 mm (0.04 in.)

Skip Valid Range

_

F7O—FRETEED TEE
Rapid Feed Up to the Approach Point

77O0—F =
Approach Point

1. FEEORFy 7ENHEENT, EVINR+y IESEH
HEDBELDIC. PRLAD U VEIESLTLLEZL,

2. BSEASOITEBEERG. YO0 LANTEES
NEJ, TDIcdH, IBEEHLSDITEIBEEEXELTEIT LT
EIETEFE A

3. XXy IEREEIORATY TRY—hF v 7 EENRN
T, 9 TICAFY IESHON L TWBIBEIF, BHEICT
Z—LA (No.3124) DERRESNET,

4. 2y TEWHEEEEI THS ALY FESHNON LiH
&l BEIC7 Z—LA (No.3123) KRR FET,

5 TEBEZTEDREETIT>THAFYAHESHON LGN
S, BEICT Z—LA (No.3123) BERRESNET,

AFw TED TEH
Movement at a Skip Feedrate

1. Specify the point by address D, U, or V so that the sensor
reads the skip signal within the skip valid range shown
above.

2. The over stroke amount from point D is calculated in a
macro program. Therefore, it is not possible to change the
over stroke amount from point D.

3. If the skip signal is already turned ON when the sensor
probe is within the skip start check range, an alarm
message (No. 3124) is displayed on the screen.

4. If the skip signal is turned ON after passing through the skip
valid range, an alarm message (No. 3123) is displayed on
the screen.

5. If the skip signal is not turned ON although the sensor
probe has moved to the end point of the over stroke
amount, an alarm message (No. 3123) is displayed on the
screen.
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BEIFHAOY 1 TRERAE

BEfEHAlciE. RETEVAEMNEBICED Y1 T A~F DiE
BAENHDEYT, JITIE TNZNDIERTTEICDONT
FEALET,

Command Format of Automatic Measurement Cycle by
Types

The automatic measurement cycle includes types Ato F
according to the measurement method and measurement
position. The following shows the command format for the
individual types.

& poE O pEs
63 Center position O: Measurement point

47 EBER BRAE
Type Movement Diagram Format
(4 RETHAD
(4-point measurement)
[ U\ G321D_.Z(K)_.E_.A_.B_.R.T.;
<& D
A
(3 |ETHAD
(3-point measurement)
/ O\ G321D_.Z(K) .E.A.B.R.S.T.;
o 1o |”
u
B S + S G321 U_.Z(K)_.E_.A_.B_.R_.T_;
|
I
@
C (VAR R N— G321V_.Z(K)_.E_.A_.B_.R_.T_;
¢
(0]
|
D _ _4}_ D G321 D-_.Z(K) .E_.A .B_.R.T_;
|
Y
@]
E G321 U-_.Z(K)_.E_.A .B .R_.T
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& botE O gEs
e: Center position O: Measurement point

517 EFEY BSAE
Type Movement Diagram Format
A
F G321 V-_.Z(K) .E_.A_.B_.R_.T_;
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BEiEtllo70—Fv—K~ Flow Chart of Automatic Measurement

2Tk, BEEFTAORNEZ 7O—Fv—hZERALUTEHA  The flow of automatic measurement is explained below using a
LET, flowchart.
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( 1R IEREA )
!

| FHICEYYERD T B |

l

| FIFE 55 FDC X, Y HiE R *2 |

l

| B BEHEE 17 (G321) |

'

| 254 5 RBNE TR DICATE R |

l

| EESHABIAIED X, Y $OE % iE |

:

| BEEHED Y 1 T DR

'

Z \
EALAES FRLZR= 27 L

| 3 EEH 1 @EH |
| !

| SRI(T— 2 ety R R [ W) |

| BB HBAGEL X, Y W Bk

| RMIBS K OERH D WEIEE ITE Y ERICTE |

WWZ

3EIEHAIL fh ?

3 EDFHAMED FfEEE &

l

JEVEH #135 [CEHAERZ IR

:

WWZ

(AYAY-4

NEF EREAD ?

(LN

[AYAY-4

FPRLAB=2"?

( RIEIRT

| XAV TIOTS LD~V AEST KRS | | 75— LfELE
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C

Start of operation >

:

Set the spindle sensor in the spindle*"

l

Position the spindle (X- and Y-axes) near the center of the hole to be measured*?

l

Start the automatic measurement program (G321)

!

The stylus center is positioned at the center of object to be measured

l

The X and Y coordinate values of the automatic measurement program start point are stored

:

The type of automatic measurement is judged

No

Measurement (3 times)

!

!

R = empty? Yes

Measurement (1 time)

l

Measurement (sensor is brought into contact with the workpiece)

l

l

Position the spindle (X- and Y-axes) at the automatic measurement program start point

l

l

The coordinate values of the center, and diameter or width are stored to the common variables

Measurement
completed (3 times)?

The median of the measured data
(3 points) is determined

!

The result of measurement is stored to common variable #135

Yes

End of operation

No
No
Within the upper
limit?
Yes
Y No
No Yes
T = empty?
Within the lower
limit?
Program returns to sequence number T in the main program Alarm stop
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s

] NoTE

*1

*2

ATAZAMEZETocEEEAUMAEIC, YT ZERONIFT
KTEEW,

BEZTSHOIC, TEBLTBEL X, YHZUBERNL T
KTEEW,

*1 Set the sensor in the same direction as the direction it was
mounted when stylus offset was executed.
*2 Position the spindle at the center as accurately as possible.

AET—5 DFRE (RT) AR

Contents of Measurement Data Stored to Variables

BBEFHAOAET—Y . JEVERICRESNET,

s

Position the spindle at the center as accurately as possible.

] noTE

1.

DAEVEH #100 ~ #138 DTF—F F, RicErYY o/ O%ET
THELESICTIIYTEINET,

BT #147, #148 (3. Yo O & FBEFRAL, B
BIWICRESNE T,

#148 DEET EFRS. #147 OHEA/L v hEFES(E. NC DILE
MBUSY LD ETICIFESBISNEEA, 2FED. T—F
FHROBBNRRIENH D A, NC DIUIEN BUSY [/ 5D
[EI\y 272> RTD RS-232C AHANNIFEAETTH, D
MIBTHERIDZET,

Ufeht> T, LY VAOZHZE S UBZT55HE. HICEE
BAEBZEITSHEICIEEFESNESIRD > EHVERT 5 L SH0LE
ZI1—HYIOTITo>TLEE W,

1. Note that the common variables #100 to #138 are cleared at the
start of sensor macro program.

2. For #147 and #148, the data is set automatically independent of
the execution of the programs.

3. The data stored in common variables #148 (spindle tool number)
and #147 (pallet number of machine loaded pallet) are not updated
immediately if the NC is busy. This means data of these common
variables are not guaranteed in the timing of data updating.

The NC enters the busy state mainly caused by background input/
output processing through the RS-232C interface. However, other
processing could also make the NC busy.

Therefore, if certain processing uses the data in the common
variables above and when such processing is very important, it is
necessary to check if the data in them have been updated to the
latest number using a user macro.

AEVEH A
Common Vari- c ts
ables onten
#100 N
Minimum value
4101 1 [0 EFAUME
Measured value (1st cycle)
4102 . 2 BB HME
X, Y ARDERDZE Measured value (2nd cycle)
Difference in X-/Y-axis direction —
#103 distance 3 [EEFANE
Measured value (3rd cycle)
#104 A (B
Maximum value
FREE
#105 Medium
#106
#107
#108
#109
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JEVEH A
. =
Com::)?:sVarl- Contents
#110 &/)ME
Minimum value
2111 JEEREE
Measured value (1st cycle)
#112 XBAEOROAE (7—oE | 2EEEE
=) Measured value (2nd cycle)
2113 Centerin thg X-axis direction 3 BB =HAHE
(work coordinate system) Measured value (3rd cycle)
#114 BB
Maximum value
FREE
#115 Medium
#116
#117
#118
#119
#120 o/ )ME
Minimum value
411 1 [5]5 EHAIfE
Measured value (1st cycle)
#122 YEAROROE (7—E | 2B
=) Measured value (2nd cycle)
Center in the Y-axis direction =13
. 3 EIEEHAIE
#123 (work coordinate system) Measured value (3rd cycle)
#124 B
Maximum value
PEE
#125 Medium
#126
#127
#128 ATA S AEMEE (X #h)
Stylus position offset amount (X-axis)
#129 ATAZAEMEE (Y &)
Stylus position offset amount (Y-axis)
#130 o/ )ME
Minimum value
4131 1 [0 B SHAE
Measured value (1st cycle)
4130 2 BIE EHAME
BERE (28 Measured value (2nd cycle)
4133 Diameter or width 3 [ B =HAE
Measured value (3rd cycle)
#134 BB
Maximum value
HEfE
#135 Medium
#136

#137
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Csmi:%\?fri- ekl
ables
#138
#139
#140
#141
#142
#143
#144
#145

#146

#147 BEPIRA/CL v M &S (MH, SH U — X M-300, M-400, 25FH D &)
Pallet number (machine loaded pallet) (for MH and SH series, M-300, M-400, M-25FH only)

FHTEHRS
#148 Spindle tool number

Contents

#149

g I NnoTE

#100 ~ #105 lF. ¥4 7 A (4 H5HA) SLVOF 17D TOHKRR The data set for common variables #100 to #105 is displayed only for
U. EMHEZTET 2L EDERICTZIEMNTEET, Type A (4-point measurement) and Type D. The values may be used to
evaluate the roundness.

BEhEHAIDfEFAS Examples of Automatic Measurement

+Y
TR R
/Machine Zero Point
+X

-1000 O 100.0

No. 3 No. 6
100.0 + O O
MIRR
No.2 ¢80+0.1 > Machining Zero Point
0
- -0.00
No. 4 No.5 , 440 _ o'
-100.0 + Q Q/
_ | No. 1 400+0.5 N
T—7IL < >
Table
T L é T 7 T —Z0
| [ b= —Z-20.0
|- d———2z-500

F—=7)
Table
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T

] NoTE

HERX/BRASY v FEY Y DBA.
CEPRIRTIES M O—R " E M144 &,
ZREL TSN,

00001;

N1;

N10;
Gl
(measurement)

G90 GO0 G54 X0 YO;

CEHEUYT—YRE HET
CEREIRIES M O—R IC M145

For an optical/radio touch sensor, set M144 for “M CODE BEFORE
MEASUREMENT” and M145 for ‘M CODE AFTER MEASUREMENT’

on the ‘'SP SENSOR DATA SETTING’ screen.

MI707 24

TTOIEBE (tvY) BEL
Z MR SER (TEXEBRAE)

g

TEXBETSMBEIF. BEICE-T

ERbDFY,
TERBEITSMBEICDWTIE,
AMO 7OV 52V JSHAEES
BLTLIZE W,

FTHOTIBEETIOIE (BEVY)
% 33
EEE

G54 DT — U EEERIC K D 1E 400
mm (No.1) OFLIcIE (&>
) DEZED THERD

Z30.0 DAEICRXD TERD
Z5.0 DALEBICFED THRERS

& 400 mm (No. 1) D B&EHE
(G321) =#%E17 (¥17E)

g

Machining program

Calling T1 tool (sensor)

Returning the Z-axis to the machine
zero point (tool change position)

] noTE

Tool change position differs depending
on machine models.

@1 For the tool change position, refer
to the PROGRAMMING MANUAL
separately provided.

Changing spindle tool with T1

(sensor)

Automatic measurement

Positioning the tool (sensor) in the
G54 work coordinate system at the
center of width 400 mm (No. 1) ata
rapid traverse rate

Positioning of the Z-axis to Z30.0
level at a rapid traverse rate
Positioning of the Z-axis to Z5.0
level at a rapid traverse rate
Execution of automatic

measurement cycle (G321) on width
400 mm (No. 1) (type E)

Ao X &A@ HEE Distance between 2
2 R EIEERE 400 mm

points to be

measured in the
X-axis direction
(0.D.): 400 mm

] noTE

NMUFHAID e, YA FRABICBED X
—g—o

¢ Z-30.0u0ceeeereenn. ZHEEE (FT7Y

Va—hES

* ADS .

* B-05..

+ AIZ 0.5 mm

—BINZE -0.5 mm

A negative value is set since outside
measurement is executed.

Z-axis coordinate
value (absolute
value)

“+” side tolerance: 0.5
mm

“~” side tolerance:
-0.5 mm
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#500 = #135;

G321 D80.0 Z-25.0 E3.0 A0.1 B-0.1;

#501 = #135;

GO0 X-100.0 Y100.0; ..ooovviiiiiiiiiiiiie e

G321 D40.0 Z-10.0 E3.0 A-0.01 B-0.02 S3; .........

tJ noTE

PRLZAEMNEERINTWSDT,
F7O—FEF5mmICED XTI,
2. PRLARMEEINTWVWEDT,
1EECAICARD £,

JEVER #1365 ICREESNISHE
fER%E JE VT #500 ICIRTF

¢80 (No.2) mEEIEHA (G321)
EET (5147 A

1. The approach amountis 5 mm since
address E is not specified.

2. Since address R is omitted,
measurement cycle is executed
once.

Storing the result of measurement

presently stored in common variable

#135 to common variable #500

Execution of automatic
measurement cycle (G321) at 80
mm dia. hole (No. 2) (type A)

*+ D80.0 ..o, sHAIA O DER 80 Diameter of object to
mm be measured: 80 mm
¢ Z=25.0. i, ZEhEEIZfE (7Y  Z-axis coordinate
Ja—MED) value (absolute
value)
¢ E3.0 i, 77AO—F23mm Approach amount: 3
mm
¢« AD.T o, + BIAZE 0.1 mm “+” side tolerance: 0.1
mm
e B-0.1 .o —{AINZE -0.1 mm “_” side tolerance:

s

-0.1 mm

] noTE

1. ZPRLASHEINTWNWBDT,
4 SEHEllCR D T,

2. PRLARMEBEINTWEDT,
1EIEHEICARD £,

OAEVEH #135 ICREFESNICEIE
HERE ATV #501 ICRTE

$40 (No.3) DONRDHFLICEXD T
AIERSD

$40 (No.3) DOHEENFHAI (G321)
ZET (917 A

1. The cycle is executed in the 4-point
measurement mode since address S
is not specified.

Since address R is omitted,
measurement cycle is executed
once.

Storing the result of measurement

presently stored in common variable

#135 to common variable #501

Positioning the tool (sensor) to the
center of 40 mm dia. hole (No. 3) at
a rapid traverse rate

Execution of automatic
measurement cycle (G321) at 40
mm dia. hole (No. 3) (type A)

* D400 ..o SHAIFA O OERR 40 Diameter of object to
mm be measured: 40 mm
e Z-10.0. e, ZEhEEE(E (7 7Y  Z-axis coordinate
Ja2—KNIES value (absolute
value)
cE30. . 7 7O0—F&3mm  Approach amount: 3
mm
¢« A=0.01 sooireei + AIAZE —0.01 mm  “+” side tolerance:
-0.01 mm
e B-0.02 ..o —AIAZE —0.02 mm “~" side tolerance:
-0.02 mm
S e 3 =EDA 3-point measurement
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L ux ] noTE
FRLZARMAEBEBEINTWB DT, 18 Since address R is omitted,
sHRllCE D £, measurement cycle is executed once.
H502 = 135 .o AT #135 ITIRTES N/ BIE  Storing the result of measurement
HERAE DT VA #502 [TRF presently stored in common variable
#135 to common variable #502
GO1 G28 Z0; e 7 EhiimRE S 1B% Returning the Z-axis to the machine
zero point
MO1;
M30;

e  NoTE

BIEREREIEVEB #135 ICRES N EI AN
rE=EhFEd, o, TS LI,
ZH #500 BBRICATEBRERTFL TS W,

JEVEH #1365 1F
707> ATaEY

The result of measurement is saved to common variable #135. In this
area, however, the existing data is overwritten by new data each time
the latest result of measurement is saved. To retain the measurement

result in a variable, use common variables #500's to save the data.

N

5—L—E%

Alarm List

BEEHUCE I 7S —LETRICRLES,

The alarms related with the automatic measurement are

indicated below.

N7 —A
&5 e
Macro Alarm & Contents
No.
3120 FRLAMICT, 2UNDENIESEINE L . A value other than 1 and 2 is specified with the
address M.
3121 ZEDESRICUBRD T DRIICAF Y JESH The skip signal is already turned ON before the
ON UF Ut Z-axis reaches the specified point.
3122 SHAEMN N EZ I FE U, The measured value falls outside the specified
tolerance.
3123 AFyY EENON UEWEFE, X¥v 7E%EFH | The sensor probe has moved beyond the skip valid
A FE U, range before the skip signal is turned ON.
AFy EENR Ty TEMEHHEICADEIC. T The skip signal is already turned ON before the
3124 B . .
TICON LTWET, sensor probe enters the skip valid range.
3125 FZRLZADUVODOA, ESENZEDHN 0TI, The specified numeric value for D, U, and/or V is “0”.
FRLZD UVOR, BELTIEESHEWED%A | Among addresses D, U, and V, those which cannot
3126 BEELTESLE LU be specified in combination are specified
simultaneously.
3107 ZRLZXD UVDOAH., EnNdbigsEhEztEATTL | None of addresses (D, U, V) is specified to
feo determine the centering type.
3198 ZRLRZ KDERICIESSNE U Both addresses Z and K are specified in the same
block.
3129 PRLRZKODEESHIESSINEEATLU R, None of addresses Z and K is specified. Specify
EESNEEBL TSN, either Z or K.
3130 FRLZAKICOLDKEWNENIESSNE LT, A positive value is specified for address K.
3131 ZRLZXD UVODOA., IBEINcHDOIIESEEE | The numeric value specified for address D, U, or V
B/IMBELLTDETT . is smaller than the minimum programmable value.
3132 FRLZEIC3mm (0.12in.) &£ bH/IZWEHIES | A value smaller than 3 mm (0.12 in.) is specified for
EhF U, address E.
3133 FRLATICOKD/NESWENES SN FE LT, A negative value is specified for address T.
3134 AGAZARICOLDNSTWNVENERESINTWVE A negative value is set for a stylus diameter.
ER
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K44 E|§75—L\
= o
Macro Alarm nE Contents
No.
3135 4 HEFRIEZ YA SABENZEINTWET A, | Stylus offset is not set for 4-point measurement.
3136 3EEFAEZA YA SABENZEINTWES A, | Stylus offset is not set for 3-point measurement.
3137 FRLZAAICI0 EDKEWENESSINE L, | Avalue larger than “10” is specified for address A.
3138 FRLABIZC2xELDREWENEESEINEL A value larger than “2x E” is specified for address B.
feo
FRLAAICTZRLABIDNZESWMENESE A value specified for address A is smaller than a
3139 -
£ U7, value specified for address B.
3-3 EEmEEHA

Reference Face Measurement

T3

Outline

G370 BRICL D, ZEHAROEEAEIEEZ Y YT ETE
BIL. EHAIEE 20 & LT —VERZERICERTE T D HEETT,
Efe, V-V LEHOBREZAL CGFHELLD. THEZ
ANDIEETEET,

s

By specifying the G370 command, the coordinate values of the
reference face in the Z-axis direction can be measured using a
sensor tool and the measured face is set as Z0 in the work
coordinate system. This command can also measure the
coordinate value of the workpiece top surface to evaluate it and
to check the flatness.

] NoTE

KR/ BERY Y FEUTOBE, E@EYTF—SRE EET
CEHHIBTES M O— R 72 M144,  EHAEIES M O— R I2 M145 %
BELTI RSN,

<BEHEHAKEOERFIR>

Z T, EEEFAORNEHRBLET,

For an optical/radio touch sensor, set M144 for “M CODE BEFORE
MEASUREMENT” and M145 for ‘M CODE AFTER MEASUREMENT’
on the ‘'SP SENSOR DATA SETTING’ screen.

<Procedure for Using the Reference Face Measurement
Function>

The flow of reference face measurement is explained below.

C

BRIEFA

)

:

| WEEEURE BECEET 5%

=

BET 5 (R |

!

| LYY TERBERE

=

LT 3 (L)

MDI E— K TR Z MO EER
RET B

075 LT ZHDEERT
EES

B}

AIE REICGU TT—7 LHEOERE

Z I/ T — 7 _EEOFEERER

BRIERT
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C Start of operation )
| Setting data on the ‘MEASUREMENT ON STANDARD SIDE’ screen (Preparation before operation) |
| Setting the sensor tool length offset (Preparation before operation) |
Setting the work coordinate Setting the work coordinate Evaluate the work coordinate
system for the Z-axis by a system for the Z-axis from a value of the workpiece top
simple operation in the MDI program surface/check the flatness if
mode necessary
C End of operation >
‘EEMIARE BECOEET—YRE Setting Data on the ‘MEASUREMENT ON STANDARD

SIDE’ Screen

(MDI) — #gexr—[~] (A7EYR) > [<] - [B&
WOIRSXA—F] > [EVYHYRAFTL] - g — [
CrRR—)

[MDI] (MDI) — Function selection key |&)| (OFFSET) —
[<] — [SETUP PARAM.] — [SENSOR SYSTEM] —
Function selection key |®| (Next Page)

EmEEH

< ‘EHEBE=E >

FETHBRO ULUBHLI S, VUL BT L ERTE
ULET, REEHEIL5.0mm ~ 9999.9 mm (0.20 in. ~ 390.00

in.) T. E—/J\EQiﬁfﬁtat 0.1mm (0.10in.) TY, (BT
BFOFRFEIE 30.0mm (1.20in.) TI,)

< ‘EHEBXDIRE >

YV IREOEDEEEZRELE I, RESHIL 30.0
mm/min ~ 300.0 mm/min (1.20 in./min ~ 11.80 in./min) <T.
BRAEEALE 1.0 mm/min (0.10in./min) T9, (HERD
ERTE1F 200.0 mm/min (8.00 in./min) TY,)

& 0s51iEa T KLRF ICRES 3 5. %0 EEE 300 mm/
min ~ 1000.0 mm/min (1.20 in./min ~ 40.00 in./min) D& T
STEFT,

< BVHHEES >

TV TEOREFESZRELET,

HEERUTY,

T

REEHE S, TEMIE

Screen Setting Items

<‘MOVING DISTANCE OF MEASURE’>

Set the distance to move the sensor tool from the position
where it was located manually. The setting range is from 5.0
mm to 9999.9 mm (0.20 in. to 390.00 in.) and the minimum
setting unitis 0.1 mm (0.10 in.). (The default setting is 30.0 mm
(1.20in.).)

<‘FEED OF MEASURE’>

Set the feedrate during measurement. The setting range is
from 30.0 mm/min to 300.0 mm/min (1.20 in./min to 11.80 in./
min) and the minimum setting unitis 1.0 mm/min (0.10 in./min).
(The default setting is 200.0 mm/min (8.00 in./min).)

@ The feedrate can be specified in the range from 30.0 mm/min to
1000.0 mm/min (1.20 in./min to 40.00 in./min) if it is specified with
address F in a program.

<‘OFS NUMBER OF SENSOR’>

Set the offset number of a sensor tool. The setting range is

equivalent to the number of tool offset groups.

] NoTE

VY OIEMEESORENBWES. RRERMUEICHZ VT
TEEENSEAEI TOEMEARANFTESI NI,

< ‘HFE>

SHAIBORITEZRELET, REMBDOIBESEHIL 0.5mm
~9999.9 mm (0.02in. ~390.00in.) T. B/NREHEMIIF 0.1
mm (0.10in.) TY, (BEWERFOFREIE 1.5mm (0.05in.)
TY,)

< ‘FHAEHC >

SHAEZIE. 1 EFEEFE3EDEESIZRIRLET,

If a sensor tool offset number is not set, the distance and direction from
the tip of the sensor tool at the zero point to the reference face is
calculated.

<‘AMOUNT OF RUNNING AWAY’>

Set the retraction distance after measurement. The setting
range is from 0.5 mm to 9999.9 mm (0.02 in. to 390.00 in.) and
the minimum setting unit is 0.1 mm (0.10 in.). (The default
setting is 1.5 mm (0.05in.).)

<‘MEASURE FREQUENCY’>
Select either one or three as the number of measurements.
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Y 3mstae Liiga, THEEEELET.

< ‘EHlEFRESER >

PR O ZEDRSEREMEZ B £lold  E&Y TEIR
S

B EHAE. ZENRSERLUET,

| EPAR. ZEDN  RTE AR T EE UL THSEIELE
ER

< PI3—LFxvy’>

SHRIEFIC, BESNEBEBELTBEL THEY I ENE
EEICEMUBWES, AF v 7EEMRININT I T—
LERDET,

B FPI—LF v INERCRDET, (BREAR)

BY I LFvIE—RNICFr EILLET,

§ TnrsaFrvoneT. —BNCTS—LF 1y o EEHIC
LrehE = e BELET.

< EDA-NFALRFrVEI >

BIERFICED A—NTA RISy FZE/HICT DD, EIIC

TENEERLET,

B A—NTGARRA Y FPEBEINET,

B A—NTARAA Y FTEDZRAETEXT,

< J—oATEY NEERE >
S, EERERET SO, T—rA TRy N EE
ERRSEHNESNE B Fhd EmY TRRUET,

B EANRTIRE,. T—UATEY N EHE HRE

ENFI,
8By V—UAT7ty NEERTMEEZENICLET,

s

@ When measurement is performed three times, the average value
of the results is calculated.

<‘ZERO RETURN AFTER MEASURE’>

Select either ‘VALID’ or ‘INVALID’ for Z-axis zero return
operation after measurement.

Valid: The Z-axis returns to the zero point after measurement.
Invalid: The Z-axis moves upward the set retraction distance
and stops.

<‘ALARM CHECK’>

During measurement, if the sensor tool does not reach the
reference face after traveling the specified distance, the skip
signal is not detected and the alarm is triggered.

Valid: The alarm check function is valid. (default setting after
turning the power ON)

Invalid: Cancels the alarm check function temporarily.

@ Set ‘INVALID’ for this function to cancel the alarm check function
temporarily during program check operation.

<‘CANCELING OF OVERRIDE’>

Select whether to validate or to invalidate the feedrate override

switch during measurement.

Valid: The setting of the feedrate override switch is ignored.

Invalid: The feedrate can be adjusted with the feedrate

override switch.

<‘MOVE TO WORK OFFSET SCREEN’>

Select ‘VALID’ or ‘INVALID’ to set whether or not the ‘WORK

OFFSET screen is displayed to set the work coordinate

system after measurement.

Valid: The ‘WORK OFFSET screen’ is displayed when

measurement is completed.

Invalid: Invalidates the ‘WORK OFFSET’ screen display
function.

] noTE

1,
U O—JA Ty N BEIARREIND &, ZATEBEEAS’
E—REBDET, h—VILEBBIET TEERZRIRL, V
7 hF— [AIEESAH] =5V 7 hF— [R1T] 29
& HMEEBEIRESNE T, BRANT D2HEE. AKICH—
VilEBESE T, VI hF— [AIEESAH]. VI hF—
[£1T] #HLFT,
2. T—UATty NEHEOREKRTRICY 7 M- [RD] 2#H7T
E. TOEEICERDAEE—RBKRTUET, £k, BEZY
NDEZTHAEE—RIFRTUET,

3. D—0UAT7ty NEENEREINZDIF, LUTORGEE2TER:E
LTWBBEIEhEDET,
e J—UA Tty NEERERRN B LEoTWS,
* G370 %= MDI TEfTLTW3,
e PRLAW TU—UEERZEIRL TWERL,
< HBEEERVUT >

as

1.

* When the ‘WORK OFFSET’ screen is displayed, the ‘Z MES
VAL INPUT’ mode is activated. Select the work coordinate
system with the cursor, press the [MES VAL INPUT] soft-key
and then the [EXECUTE] soft-key to set the measured value. To
input continuously, move the cursor, press the [MES VAL
INPUT] soft-key, and then the [EXECUTE] soft-key.

2. When the [RETURN] soft-key is pressed after completing the
settings on the ‘WORK OFFSET’ screen, the previous screen is
displayed and the measurement mode is terminated. Switching to
another screen also terminates the measurement mode.

3. The ‘WORK OFFSET’ screen is displayed only when all the
following conditions are satisfied.

* The ‘WORK OFFSET’ screen display function is set to ‘VALID’.
* The G370 command is executed in the MDI mode.
» The work coordinate system is not selected by address W.

<‘CLEAR OF COMMON WORK OFFSET’>

] NoTE

COHREIF, T—UA Ty b BEFREEE B LIRS
ICERTEET,

B HBERROEZ 01U, FHENEZRRS nicBIERIC
BEEAHET,

Y HBEREROBEZOERIEL. SRS NIEDN S HBEER
DERZELUSIWCEBERRENICEERICESAHET,

This function can be used only when the ‘WORK OFFSET’ screen
display function is set to ‘VALID'.

Valid: Sets “0” for the common work coordinate system, and the
measured value is written in the selected work coordinate system.
Invalid: Leaves the value for the common work coordinate system
unchanged, and the value obtained by subtracting the value for the
common work coordinate system from the measured value is written to
the selected coordinate system.
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2

EHABEIE - ERXDEE - ERRE - P I-AFz vy
DEYN/EY - EYUBEES BTAOYVILATEETEXT,
ZDHAE. SIEIESNBEESNIIN. —BHNLBDBDORDT, /X
TA—FEREESNEE A,

@ The ‘MOVING DISTANCE OF MEASURE’, ‘FEED OF MEASURE’,

‘MEASURE FREQUENCY’, valid/invalid status of ‘ALARM
CHECK’, and ‘OFS NUMBER OF SENSOR'’ can be changed in a
program. In that case, specified arguments take precedence.
However, the changes are temporary and the parameter values
are not changed.

LYY IRRBIEEDRERE

Setting the Tool Length Offset of the Sensor Tool

D—VEERERES BHIC. EVHITEDFELAIER
WEEARELTLLESW, TERBEOAEICIFY A 71
ETAT2RHBNDET, TITEH. ZNENOERTEHR EEH
BLED,

T

Set an accurate tool length offset for the sensor tool to set the
work coordinate system. There are two types of tool length
offset: type 1 and type 2. In this section, the settings for each
type are described.

] NoTE

VY IERBEDIA T HOTEOIERBEY A JICEDLYE

The type of the sensor tool length offset should be equivalent to tool

TLIEE W, length offset type of other tools.
<HELTA> <HALT2>
<Type 1> Fr—I 71> <Type 2>
Spindle Gage Line
\ -
7\
TERMIEE
Tool Length
Y
A
R LLRILERA)
Bottom Level Amount (A)
TERMIEE #130
Tool Length Offset #130
Y Y
M
Reference Face
1) BEEEDSEFWHMT —I T4V ETOERH GRMALARIL 1) Measure the distance (bottom level amount) from the
2) FIERICHIELTREET, (EX (A) reference face to the spindle gage line accurately in
advance. (lllustration A above)
2) TERDEZOELET, 2) Set “0” for the tool length value.
3 HEENS I0MMBEDOEIZET. FETEYYIE  3) Move the sensor tool manually to a position about 10 mm
EREITET, away from reference face.
4 MDIE—RTG370ZIERI D&, " T—UAT7EY K H 4) Ifthe G370 command is specified in the MDI mode, the

EMNRRSINET ", BEFMOEEEIHISN. VY
TESEmH SELEME CORMNBEE TD Z8EE’
ICRRENEKT,

as

‘WORK OFFSET’ screen is displayed*. The coordinate
value of the reference face is measured and the distance
between the tip of the sensor tool and the reference face is
displayed in ‘Z MES VAL’ at the lower right of the screen.

] noTE

*U—oAT7ty N ERR. CEEERFDIRE BEO CT—7
A7ty bEERR DB KR TWSHELEITEENIC
RRENEY,

P zamie cEnanaEE 1EVERD #130 K BEAE
NET,  T—sA Ty NEEERR B AR CRo>TWE
WBAK, HRY LAY OEHE BECHEBEERL T
<23,

* The ‘WORK OFFSET screen is automatically displayed only
when ‘MOVE TO WORK OFFSET SCREEN' is set to ‘VALID’ on
the ‘'MEASUREMENT ON STANDARD SIDE’ screen.

@ The value displayed in ‘Z MES VAL’ is written in #130 of the
common valuables. When ‘MOVE TO WORK OFFSET
SCREEN’ is not validated, check the measured value in the
‘CUSTOM MACRO VARIABLES NAME’ screen.
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5 TERMIEE %‘J%bi@“o
Y471 DBEF. ADENS ZAIEE (ATVEHD
#130 c:ﬁiénuﬁ) Z|WENTIERBIEETY,
Y472 DgEIF. ZAEE (AEVERD #130 [T
ESIN/E) NPILERMIEETT,

6) 5 PDITERMIFEZ TERIE
ER

) TERFEEORESEL. JMORRBEREE. /-
ERESAEESEL T a0,

BEDO TERMIRIC L&

5) Obtain the tool length offset value.
In case of type 1, the value obtained by subtracting ‘Z MES
VAL’ (the value set for #130 of the common valuables) from
the value of A is the tool length offset value. In case of type
2, ‘Z MES VAL’ (the value set for #130 of the common
valuables) is the tool length offset value.

6) Set the tool length offset value calculated in 5) for tool
length geometry on the TOOL OFFSET screen.

m For the setting procedures on the TOOL OFFSET screen,
refer to the OPERATION MANUAL separately provided.

BEEmMHADIESHE Specifying Reference Face Measurement
g t noTE
G370 I < P R L RiE, TEERNBZHERD LLEREDILZIFESL Refer to the following descriptions and specify only necessary
TLIREW, addresses following a G370 command.
G370K .F.W _.R_.H_.Q_.Z.. s1 AO.;
I € 70 FHEMETAE Specifies reference face measurement.
¢ K EtREEE @4y7uxy9»%% Specifies the ‘MOVING DISTANCE OF
IESEME(E. —9999.9 mm ~ -5.0 mm MEASURE’ (travel distance for
(=390.00 in. ~-0.20in.) T9, measurement) as an incremental command.
The programmable range is from —9999.9
mm to -5.0 mm (-390.00 in. to —0.20 in.).
R e, CEDRE DR Specifies ‘FEED OF MEASURE’ (feedrate
ESEFIE. 30.0 mm/min ~ 1000.0 mm/  during measurement).
min (1.20 in./min ~ 40.00 in./min) T9Y, The programmable range is from 30.0 mm
to 1000.0 mm (1.20 in. to 40.00 in.).
W e D — 7 BEER Selects the work coordinate system.
m BSHER LTV BERBEEDRTE @1 For the programmable range and settings of
RBICDWTIE, S F4%ESBLTLLREE W, the work coordinate system offset, refer to
Note 4.
L CEHRIEE Specifies the ‘MEASURE FREQUENCY
1[EF/IF3IEZRBIRUE T, (number of measurements).
Selects once or three times.
¢ He e, U YHIERS Specifies a sensor tool offset number.
* Q. ERNEl Specifies the permissible value.
Z TES SN CEERO ERE & RIEE The error between the coordinate value of
DEIREN #1209 (CEZAENF T, #129 LL the reference face specified by Z and the
EXAFNAEREDHFEELRETLES, measured value is written in #129. Sets the
permissible value written in #129.
O e e SHRImE EEE Specifies the coordinate value of the

g

measuring face.

1. ZRLXQDPES
jo

2. Z¥5%EEBIBE. 20 RO ET, 2.
3. ZERELTAEZLRT 2160
To T—VEEZ0 m%&E > 7 hIH S

HHDFRE A

INTWBEEICBEHMT

] NoTE

1. Valid when address Q is specified.
If a Z command is omitted, Z0. is specified.

This address is specified to compare the
value specified for address Z with the
measured value. This address does not have
a function that shifts the Z0 point of the work
coordinate system.

ICERE b £ 3
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© ST s EaE—R Specifies the continuous measurement
Ty - AT EFYEILLET, mode.
_ Cancels sensor off.
§ smstagaga. oy AV ATER
DIRY EEICRETBIANLTTZHER @ In case of continuous measurement, this
ER prevents time lag occurring when the sensor
is turned on and off repeatedly.
* AD. FI—LFzvT AT Specifies alarm check off.

T7o5—LFzvile—RKNICEFrrEILL

£,

©o—vos/me. MIRT /55T ORR

ICBEALET,

g

Cancels the alarm check function
temporarily.

@ This can be also used to check the presence
of the workpiece and completion of
machining.

] NoTE

1.

G370 I BT R L RDSIHUCIFNERZMAIML TSI W,

Z TEASNCEEHOERECAEMBDREN. #129 ICEE
AFENET, #129 ICEZRAFTNIRENT R LR Q DFAE=
BLTWREA, ZHIRRRERL. 77—L&mD, #HIE
LEULERT,

AEYE—RTFPZRLAWZERTZ &, MIEREFRESINE
Ao

FRLAWQESEHEE T —V EERFHEEDRTENEIEUTD
BEHTY,

1. Enter a decimal point in the argument of addresses specified
following G370.

2. The error between the coordinate value of the reference face
specified by Z and the measured value is written in #129. If the
error written in #129 exceeds the permissible value specified by
address Q, the Z-axis returns to the zero point and an alarm is
triggered, resulting in a machine stop.

3. If address W is omitted in the memory mode, the workpiece zero
point is not set.

4. The following table shows the programmable range of address W
and the work coordinate system offset settings.

BR1E 7 —J ER%R HIEEDREAR
54~ 59 D=V BERICAESNIEZREL, ' T—0ATEY N’
EEO  H8 OEZ0ICRELET,
7 — 7 BiRR - ;
(G54 ~ (59) D— O EERICUEES  T—oA TRy kN EEO E
154 ~ 159 DEEDEEZZRELE T, COEE, ' T—UAT7EY N H
HO H@E DERFEEINTE A
a \ _ -V EERICAESNEEREL, T ATy N
?agué)—a@ﬁ% EEO 8 OfE% 0 IKRELET,
4 N
(G54.1 P1 ~ P48) T— U BERICAEEE  T—7A7y b EEOD  FHE’
101 ~ 148 <AFUIU> DEEDEERELVET, TOEE, " T—IATEY N H
EO B OEREEShE A,
_ \ 7 — O EERICHES NI EEREL, T—A Ty
1001~1300 | 3gin — 2 EEER BED 8 0% 0 LRELET.
(300 #8)
(G54.1 P1 ~ P300) TV EERICAEBE  T—0ATEY hEHEAD &’
2001 ~2300 | <A77 5v> DEEDEERELET, CDEE, T—UATEY N B

HO H@ OEREESNIEA,

Numeric Value Work Coordinate System

Offset Settings

Sets the calculated value for the work coordinate system and

541059 sets 0 for ‘COMMON'’ on the ‘WORK OFFSET’ screen
Work Coordinate System Sets the difference between the measured value and the
154 16 159 (G54 to G59) value set for COMMON’ on the ‘WORK OFFSET screen for
the work coordinate system. The setting for COMMON’ on
the ‘WORK OFFSET’ screen should not be changed.
11048 Sets the calculated value for the work coordinate system and
Additional Work Coordinate System sets 0 for ‘ COMMON'’ on the ‘WORK OFFSET’ screen
(48 sets) Sets the difference between the measured value and the
101 to 148 (G54.1 P1 to P48) value set for ‘COMMON’ on the ‘WORK OFFSET’ screen for
<Option> the work coordinate system. The setting for COMMON’ on

the ‘WORK OFFSET’ screen should not be changed.
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Numeric Value Work Coordinate System

Offset Settings

1001 to 1300
Additional Work Coordinate System

(300 sets)
(G54.1 P1 to P300)
<Option>

2001 to 2300

Sets the calculated value for the work coordinate system and
sets 0 for ‘COMMON'’ on the ‘WORK OFFSET’ screen

Sets the difference between the measured value and the
value set for ‘COMMON’ on the ‘WORK OFFSET’ screen for
the work coordinate system. The setting for ‘COMMON'’ on
the ‘WORK OFFSET’ screen should not be changed.

U— U BEERMERF. BEE@METAUNTON ZEHOAHRTE (B
H) Sh, OEEEESNETA, £le. BENDEZESD

&, B@EIC7Z—L (No.3108) WERSINET,

Fre, BMT—TEZER (300#8) <A 7> a>y>0HE. P1~
P48 MEREIE. W1 ~ W48 B L\ E W101 ~W148 THIESTE
9,

#11: MDI TRHEIC Z BIDEEIRRERET S

EREXDEZER;, 1 [ERD DEFAIZ LW EREIERLU
ESER

1) TEHICEY T ITEZFUBLEY,

2) EVUTEZT—J FE10mmEEFX T, FETEES
TET,

3) MDIE—RTG370 2£TLET,

4) ZEAROEERICEYYTEN R,
ERS

SRR T UE

& st 28 (£20TR) EEAERS €L, BESNE
PR AR LR €M, EEFIRE BEOR
FICEDBIRTEET,

L) shal o 2 o EaERBIERRS L0 RFE ' OBRES

EIEOWTH, © EEFIRE BECOSET— 9%

T (66 —Y) H#SBLTLLIEEIV,

5) BREUVLWEERESICHA—VILZBESEET,

6) V7 bhF— [AEESAH#] =5V 7 hF— [ET] %=
g & BAEENRESNET,

7) RERTRICYVTME— [RD] 287 &, TOBEAEICRE
DREE—RERTULET, Fld. BEZVEZTHHE
EE—RIFKTUED,

Bl2: XEVE—RTZHOERRZRET D

The work coordinate system offset is set (changed) only for the
Z-axis, on which reference face measurement is executed. For
other axes, the work coordinate system offset is not set (changed).
If a value outside the permissible range is specified, an alarm
message (No. 3108) is displayed on the screen.

For the additional work coordinate systems (300 sets) <option>,
W1 to W48 or W101 to W148 may be used instead of P1 to P48.

Example 1: Setting the coordinate system of the Z-axis by
a simple operation in the MDI mode
This function is used for carrying out measurement operation
only once during setup.

1) Call the sensor tool to the spindle.

2) Move the sensor tool manually to a position approx. 10 mm
above the workpiece.

3) Execute the G370 command in the MDI mode.

4) The sensor tool moves in the Z-axis direction and comes
into contact with the reference face, and then measurement
is completed.

@ Whether the Z-axis (of the sensor tool) is returned to the zero
point or retracted by the ‘AMOUNT OF RUNNING AWAY’ can
be selected by the setting on the ‘MEASUREMENT ON
STANDARD SIDE’ screen.

Q:J For the details on the setting of the Z-axis zero return
operation and Z-axis retraction by the ‘AMOUNT OF
RUNNING AWAY’ after measurement, refer to “Setting Data
on the ‘MEASUREMENT ON STANDARD SIDE’ Screen”
(page 66).

5) Move the cursor to the work coordinate system number to
be set.

6) Press the [MES VAL INPUT] soft-key and then the
[EXECUTE] soft-key to set the measured value.

7) When the [RETURN] soft-key is pressed after completing
the settings, the previous screen is displayed and the
measurement mode is terminated. Switching to another
screen also terminates the measurement mode.

Example 2: Setting the work coordinate system of the
Z-axis in the memory mode

Calling T1 tool (sensor)

Returning the Z-axis to the machine zero
point (tool change position)

00001
T, e TTOIE (EvY) BHU
G91 G28 Z0; oo, Z MR RER (TEXBRME)
k=
TEXBMETSMBIR, BBICL>TRAEDE
3_0
TEZRETSMBICDWTIE. B0~
O7S3VISRBEEESBL TS,
MOB; .ot FEHOTEE T1IOIE (EvY) =3
KT EETEHR

CAIE. EEIRRERTE)
(Measurement, setting the work
coordinate system)

] NoTE

The tool change position differs depending on
machine model.
@1 For the tool change position, refer to the

PROGRAMMING MANUAL separately pro-
vided.

Changing the spindle tool with T1 (sensor)

Measuring reference face
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G90 GO0 G54.1P33 X20.0 Y60.0; .
V) MEXD TRERD

G54.1P33 D7 — U FEfZ XA IC

Positioning the tool (sensor) at a rapid
traverse rate in the work coordinate system
G54.1 P33.

&O, IE (&

G43Z_H_; e, J— FEFTERZED T ZEIERSD Positioning the Z-axis above the workpiece
at a rapid traverse rate
G370W33.; oo EPRIRRENIE ICRTEINBEHE TREH,  When the sensor tool touches the reference

B (A L F B R T

X AE
I&. IBINEEREZR G54.1 P33

@,

B}

BhE, EEEEDRERTE

BRTEET,

PR O ZHDORRAERDEERE LU R
T8 OBREAEICDODNTIE, “ EXEmEHA
BHETORET—YRE " (66—
V) ZERULTLRE W,

B

ax [

snfc RIFE D EFUEI, BERE

PR Z# (B Y IBR) zRRERSE
Bh. RESNhIC RIFE DRITERSE

face while descending the distance set in
‘MOVING DISTANCE OF MEASURE’, the
Z-axis either returns to the machine zero
point or moves up by the distance set in
‘AMOUNT OF RUNNING AWAY’. The
measurement value is set in the additional
work coordinate system G54.1 P33.

RRERIIE

ICERTE

EINET,

TBEEDHREIC KD

@ Whether the Z-axis (of the sensor tool) is
returned to the zero point or retracted by the
‘AMOUNT OF RUNNING AWAY’ can be
selected by the setting on the
‘MEASUREMENT ON STANDARD SIDE’
screen.

m For the details on the setting of the Z-axis
zero return operation and Z-axis retraction
by the ‘AMOUNT OF RUNNING AWAY’ after
measurement, refer to “Setting Data on the
‘MEASUREMENT ON STANDARD SIDE’
Screen” (page 66).

7— P EERED . FEEOHESE

B}

ZITIE, G370 = FRUL T ZHMOEERZHRELILE, T—
J rEOEZEEXTHELZD., T—7 FEOFEEZFEAND
FEICDWTEHRRALET,

Bl : —o LEOEEEZEH. i34
LU TEEZFOCHURET, UToLSIKESLTL
=

N10;
CRIE. EERRERTE)
(Measurement, setting the work
coordinate system)

EAEmEEDA

Evaluating the Coordinate Value of the Workpiece Top
Surface and Checking the Flatness

The methods for evaluating the work coordinate value on the
workpiece top surface and checking the flatness on the
workpiece surface after setting the work coordinate system for
the Z-axis are explained here.

Example: Measuring and evaluating the work coordinate
value on the workpiece top surface
With the sensor tool called, specify commands as follows.

Measuring reference face

G90 GO0 G54 X20.0 Y60.0; ........... G54 DT —VEZXRICE D, ITB (z>1) Positioning the tool (sensor) at a rapid
MEED THERSD traverse rate in the work coordinate system
G54.
G43 H_Z30.0; oo ZEN T — 2 FEE TNERD Positioning the Z-axis above the workpiece
top surface.

G370 Q0.5 K-40.0 W54.; ...............

M30;

SHAE O EEEN, 20 ICH U THRE
(20.5) UADIZE. T—7EZ% G54 A
ESMIONET, TREZRBAHERIL
Fo—LERBRDEIELET,

When the difference between the measuring
face and Z0 is within the permissible range
(+0.5), work coordinate system G54 is
updated. If the difference exceeds the
permissible range (+0.5), an alarm is
triggered and the machine stops.
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Bl : 7—2 LEOFEEZRNB5E

Example: Checking the Flatness of the Workpiece Top

Surface
-100.0 0 100.0
} }
No. 2 No. 1
100.0 —+ o . 4
| mme
0 Machining Zero Point
No. 3 ‘ No. 4
-100.0 + . . 4
} }
=7
Table

LYY ITEZIFOHUCRET, UTOLSIEFLTL

k=AW

N10;
CAIZE. EERERRRTE

EAEE

)

(Measurement, setting the work

coordinate system)

G90 GO0 G54 X100.0 Y100;

G370 S1.; oo

#501 =#129..........

X-100.0 (Y100.0);

G370 S1. oo HAEEHAEEEE— R
#502 = #129; oo, #129 DEZ #502 ICfXA

(X-100.0) Y=100.0

G370 ST} e EEMEOIERAEE—R
#503 = #129; i #1290 DfE%E #503 ITRA

X100.0 (Y-100.0);

.......................... EAEEHEEIEE— R

#129 DfEZ #501 ICHAA

X-100 ICZER S (No. 2)

Y-100 (ZfZER (No. 3)

X100 ICHIER S (No. 4)

PR R

/ Machine Zero Point
+

X

F—7
Table

With the sensor tool called, specify commands as follows.

G54 DT —VEEZRICED, TE (L)
MEXED THERS (No.1)

ZENT —U EEE TRHERD

Measuring reference face

Positioning the tool (sensor) at a rapid
traverse rate in work coordinate system G54
(No. 1)

Positioning Z-axis above the workpiece top
surface.

Reference face continuous measurement
mode.

Storing the result of measurement presently
stored in common variable #129 in common
variable #501.

Positioning the tool at X-100 (No. 2)

Reference face continuous measurement
mode.

Storing the result of measurement presently
stored in common variable #129 in common
variable #502.

Positioning the tool at Y-100 (No. 3)
Reference face continuous measurement
mode.

Storing the result of measurement presently
stored in common variable #129 in common
variable #503.

Positioning the tool at X100 (No. 4)
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G370; e EEMEEHA Reference face measurement
#504 = #129; oo, #1290 D{E%E #504 ITRXA Storing the result of measurement presently

#501 ~ #504 DF—FEbH ElC. FHEEZHETDIZEN
TZEZEY,

Bl : D= DiEEZHRT 3AE
BESNUBXRTZ#NBE L THOEERICEML RS
NIZEE. EMUS T I —LERDBELDICEKRETEZET,
ZZTlE, 7—00—ice YT EEEDF. YN
BT 2ETT—ALAERBRDZEDIICEEEZELTVWET,
TUUTEZMHUOHEURET, UToLSiKiEsLTL
20N,

N10;
(7 —2 O@EHEHARD

(Determining types of workpiece)
G43 H_ 750.0;

7 — 7 OiEEHA]

Z EH{IIER

28N —U EEE TUERD

7oLl BE ESTCBEADT—UN

stored in common variable #129 in common
variable #504.

Using the data stored in variables #501 to #504, the flatness
can be calculated.

Example: Determining the workpiece type
It is possible to make a setting such that the operation is
completed in the normal status if the Z-axis is moved to the
specified position without the sensor tool contacting the
reference face but an alarm is triggered if the sensor tool
contacts the reference face. In this explanation, the setting is
made so that an alarm is triggered if the sensor tool detects
the workpiece while the sensor tool is being moved toward
the workpiece.
With the sensor tool called, specify commands as follows.

Determining types of workpiece

Positioning Z-axis above the workpiece top
surface.

Positioning the Z-axis.
If an alarm is triggered, it means the

o) workpiece is a different type.
M3:0;
3-4 HENERERE
Automatic Step Measurement
BE Outline

CDYATLIF, EEWEZ EIF520. Z8HAmOF %
LU DERICED, BFMELULIEYRTATY,
BHEIREREICIE. MIESICHT DHELEDME (FEXTEE
Z) ORAFE (§1071) LEESICHTZAERDOME (18
WAIB) DBAE (¥4 72) D2BENHDET,

g

The automatic step measurement function automates
measurement in the Z-axis direction using a sensor.

The function includes two types of measurements:

Type 1: Measuring the absolute position

In this type, the position (absolute coordinate value) of a point
is measured in reference to the workpiece zero point Z0.
Type 2: Measuring the relative position

In this type, the position (signed distance) of a point is
measured in reference to the optionally set datum point.

] NoTE

1. 9471 d1472¢&H BEERTRAIATRAD ZEHAMRDRIE
(BEEEICH L TOEORAE) #1T>TLIEEIWV, JDOEEE
TA—FUTEVNVNET,

2. TA—FUTR—ETAR. AFIATADKTHPELEERDLEE %
TORBRWERD, BETSHERHD FH A,

3. A4, dA4T72H, T4—FrI%TDTICEBEEHET
S&. BEICZZ—A (No.3150 <& 71> ,No.3149 <% 1
72>) MRREINET,

@ MImotEFrv oG58 7 1. RO (DELA
E) BASBAESA( T2 £ EAT 2 BT,

1. For both types 1 and 2, it is necessary to offset the stylus in the
Z-axis direction (zero adjustment in reference to the datum plane).
This zero adjustment operation is called teaching.

2. Once executed, teaching may not be repeatedly executed unless
the stylus is changed or the datum plane is changed.

3. An alarm message (No. 3150 <type 1>, No. 3149 <type 2>)is
displayed on the screen if measurement cycle is started without
executing teaching (both for types 1 and 2).

@ Type 1 is recommended for checking the dimensions after
machining and type 2 is recommended for setting up (center
aligning), etc.
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BHEIREANEDIERAE

Specifying the Automatic Step Measurement

ZITR. BBRENEDESTECOVTHALET,

measurement.

<TFTA—FVI>
<Teaching>

G322Z(V)_.U_.M_.J1_.K1_....14_.J4_.K4_.R_.S_.W_,;

<AIE >
<Measurement>

G322Z(V) .U .1 _.J1_.Ki_...14 .J4 . K4 .R_.A _.B_.C.T .W_.;

................................... Fa4—F T, BEES

O e e 77V )a—hES (§1471)

T4 —F T HBWNEHEZETS #HOEEE
EEESLET,

AT LAVYIIES (§172)
BEMNBINS T —F > T7H2WIHEZE
T5MUBETO ZEHDER & AREES
x99,

F7O0—F=
(471 7TV 1—hiES
TA—FTHBZWNTHEEITD X EODEE
EEEESLES,
(BA4T72) AT LAVIILES
BAEMNENS T« —F V7 HD2WLHIEZE
TONMBETO X EOERE AAEEES
EICHS

(5471 77VU1—hiES
TA—FTHBZWTHEEITD Y HHDEE
EEEESLES,
(ZAT72) AV LAYIILES
BAEMNEBENS T« —F V7 HD2WLHIEZE
TA5NMBETO YEOEH E AAEES
F9,

ZBOREDE
........................................ 1 [EEHAEL 3 EIEHRIDREIR

T —F 2T AEDER

+ AINZE

NS

BE (5172
HEMAOSBAEEE COEE - AAzigs
LErd,

V=V IABS
BIEBENAESHEND E ZICEDMIT O
TSLDY— VU RES

* W TUHYIEA, 2 DFER

g I noTE

This section describes the command format for automatic step

Calls out the teaching or measurement
cycle.

Absolute command (Type1)

Specify the Z-axis coordinate value where
the teaching or measurement cycle is
executed.

Incremental command (Type2)

Specify the Z-axis distance and direction
from the present position to the position
where the teaching or measurement cycle is
executed.

Approach amount

(Type1) Absolute command

Specify the X-axis coordinate value where
the teaching or measurement cycle is
executed.

(Type2) Incremental command

Specify the X-axis distance and direction
from the present position to the position
where the teaching or measurement cycle is
executed.

(Type1) Absolute command

Specify the Y-axis coordinate value where
the teaching or measurement cycle is
executed.

(Type2) Incremental command

Specify the Y-axis distance and direction
from the present position to the position
where the teaching or measurement cycle is
executed.

Return stroke of Z-axis

Selection for the number of measurements
(1 time or 3 times)

Selection of the cycle (teaching or
measurement cycle)

“+” side tolerance

“~” side tolerance

Step (type 2)
Distance and direction from the datum plane
to the measurement level

Sequence number

The sequence number of the block to which
the program should return if the measured
value does not fall within the tolerance range

Selection between sensor tools 1 and 2

1. G322 I < &7 KL RD5|HUCIFNERZ ML TS W, 1.

Enter a decimal point for the argument of addresses specified

following G322.

2. FRLRAZVIEBTAHNLTLRE W,

2. Always input addresses Z and V.
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3. FRLRZVIE EB556h—A%ESLTLZETW, PRLZAZ
VEIEAEHIER TS L. HHEICT Z—LA (No. 3145) HERRS
nxd,

4. FRLAUZEKIZE, Z7O—FEANSAF Y TEDICRHRD
£9,

5 FRLAUESmmM (02in) MEEEDSLTLLILZE L, 5mm
(0.2in) £D/MSWEZEST S &, BEICT Z—L (No.
3141) BRREINFT,

6. ZRLRKIE5mm (0.2in) UE%EES bT<7Z“a’L\ 5mm
(0.2in.) £D/MWEWERIEST D&, BEIT 7—LA (No.
3152) ARREINFT,

7. ZRLZL KIS 1,01, K1 12, J2, K2, 13, J3, K3, 14, J4, Ka DIETHE
SLTLEEL,

8. FRLZRZVIJIE G0, G E—RICEEINEEA,

9. ZRLAN N EEETZE. REMBTT A —F U7 HdWE

BIEZITWET,

10. 7R L R I2, J2, K2, 13, J3, K3, 14, J4, Ka ZEZBET D&, 2,3, 4 mE®D
/r

—FyIHBZWERAEIIITVEE Ao

9N

M PRLAKZER TS &, ZBIET7 7O0—FRETRD £,

12. ZPRL AR IESEICH I DS, HEUAMNEIEEHAIICARD FE
3—0

13. PRLZASIEESEICI MDD ST, BRERUNMEIT «—F 7Tk
n%xd,

14, 9147204, PRLACZIESLLEEDH, PRLAAB
NEMICED £T,

15, PRLRAT#EKIT 2 &, AEBEHIREHFEADE =, BEEICT
Z—/ (No.3144) HEREI N, EEIMEELET,

16. R4 ZRAORBPEEARDEEZTo eHaIE. BET+—F
VT TLIES W,

17. " BB ITE 2 EYDHE., PRLAW I EESEICHMDS5T &
VHTEANEMICEDED,

18. "ot 2 BN FTRLAWEZEET S &, ‘l?/*j'_l—_
E bﬁiﬂld'ﬁi@“o it\ FRLZAWICT, 2 U0 EES
. BEIC7Z—L4L (No.3140) NERRINET,

10.

1.

12.

13.

14,

15.

16.

17.

18.

For addresses Z and V, designate either of them. An alarm
message (No. 3145) is displayed on the screen if both Z and V are
designated.

If address U is omitted, axis feed starts at a skip feedrate.

For address U, designate a value greater than 5 mm (0.2 in.). If a
value smaller than 5 mm (0.2 in.) is designated, an alarm message
(No. 3141) is displayed on the screen.

For address K, designate a value greater than 5 mm (0.2 in.). If a
value smaller than 5 mm (0.2 in.) is designated, an alarm message
(No. 3152) is displayed on the screen.

Addresses |, J, and K should be specified in the order of suffix such
as 1, J1, K1, 12, J2, K2, 13, J3, K3, 14, J4, K4.

Addresses Z, V, |, and J are not influenced by the designation of
G90 and G91.

If addresses |1 and J1 are omitted, teaching or measurement cycle
is executed at the present position.

If addresses 12, J2, and K2, 13, J3, and K3, and/or 14, J4, and K4 are
omitted, teaching or measurement cycle is not executed at the
omitted point(s) (2nd, 3rd, and 4th points).

If address K is omitted, the Z-axis returns to the approach point.

If address R is designated, 3-time measurement mode is called
disregarding of the designated value unless it is omitted.

Address S, if specified, calls for teaching cycle.

In the case of type 2, addresses A and B are valid only when
address C is designated.

If address T is omitted, an alarm message (No. 3144) is displayed
on the screen if the measured value does not fall within the
tolerance range and the machine stops.

When the datum plane is changed or the stylus is changed,
execute teaching (stylus offset) again.

When the ‘SENSOR TL2' is invalidated, the SENSOR TL1 is
always selected regardless of the command data following the
address W.

When the ‘SENSOR TL2’ is validated and the address W is
omitted in the command, the SENSOR TL1 is selected. When a
value other than 1 and 2 is specified with the address W, the alarm
(No. 3140) is displayed on the screen.
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<AF¥yvTEMEHICDOWVWT>

ety 7o0-—-7
Sensor Probe

AFxYTRI—rFzvVY

<Skip valid range>

F7AO—FRETEED TEE
Rapid Feed Up to the
Approach Point

77O0—F &=

#E (0.1 mm) (0.004in) —x Approach Point
Skip Start Check Range
0.1 mm (0.004 in.)
F77O0—F=
Approach Amount

AEy TEMEE
Skip Valid Range

v PRLRZVDESSA
A Point Specified by
Address Z or V

¥y TED TRE)
Movement at a Skip Feedrate

2FyTIYRF v UEH
(1mm) (0.04in.) — |

TEBEE 6 mm) (0.24in.)
Over Stroke Amount
6 mm (0.24 in.)

Skip End Check Range
1 mm (0.04 in.)

1. LRORAFy TEMSEERNT, £ I RF Y TESEH
HEBLSIC, FRLRZVEESLTILE,

2. BSRHASDTEIBRTER. Y/ O0707Z ANTEHES
NEd, DY, BEENSDITEBEERLEIT L
ElFTEFEE A

3. AXVITEMEERMDRALY FAY—~F v IEHENRN
T, I TICAF Y ESHON L TWBIFBEIX. BEEICT
Z—/, (No.3143) ERREINXY,

4, Ay T7ENEEEBITHSAF Y SESH ON LicH
Al BEIC7Z—L4 (No.3142) BNERERSINET,

5 TZ@ZTEOREETIT>THAFYMESHON LW
BEIF. BEICZZ—L0 (No.3142) NEREINET,

1. Specify the point by address Z or V so that the sensor

reads the skip signal within the skip valid range shown
above.

2. The over stroke amount from point D is calculated in a

macro program. Therefore, it is not possible to change the
over stroke amount from point D.

3. If the skip signal is already turned ON when the sensor

probe is within the skip start check range, an alarm
message (No. 3143) is displayed on the screen.

4. If the skip signal is turned ON after passing through the skip

valid range, an alarm message (No. 3142) is displayed on
the screen.

5. If the skip signal is not turned ON although the sensor

probe has moved to the end point of the over stroke
amount, an alarm message (No. 3142) is displayed on the
screen.
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BEIERENEO7O0—Fv—b Flow Chart of Automatic Step Measurement

ZZTiF. BEERENEORNEZ7O—Fv—hEFERLT  The flow of automatic step measurement is explained below
SEALET,

using a flowchart.
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( ﬁﬁ%% )

Fict Y EERD TS+

l

B E R EHIE & E17(G322)

WL

[Fun

| WX

BB ERERBRED X, Y, Z DB = LR

3 EEH | | 1 B

AERICX, Y BEAIERD

l (AYAY-&

| 7% 7 TO—F S BRD |
|

Y

ZEHRFy T30 THRMBEETTHR

FA—F | | 5z

{

ZEhhS EF

' '

IRTOAERDFIEZ JE VA #131 ~ #133 ICEER

3EIEHAIL feh ?

3 B0 HANED FRIES &t |

:

FEEE TV #135 [CLE

:
®
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( Start of operation )

| Set the spindle sensor in the spindle*"

l

| Start the automatic step measurement program (G322)

No

Yes U <52

No
| Alarm stop

| The X, Y, and Z coordinate values of the automatic step measurement program start point are stored

No Yes

| Measurement (3 times) | | Measurement (1 time)

' '

| Position the spindle (X- and Y-axes) at the measurement point

Yes

lNO

Z-axis is positioned at the approach point
[

Y

| Z-axis moves down at a skip feedrate to carry out measurement

No Yes

| Teaching™*? | | Measurement*?

| |
!

| Z-axis moves up*

' '

| The average values of all the measured points are stored to #131 to #133

Measurement completed
(3 times)?

Yes

| The median of the measured data (3 points) is determined |

:

| The result of measurement is stored to common variable #135

¢
®
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N/OIEF1 ATy
T #135 ZEIE *5
BERFAD LI, ?
(547 2DH)
NE (R ? LS
=40
= @
(AYAY-#
WWZ
NEFTRMBAM ?
[EY
nirz FRLAT=%7 £
AAVTOT S LD~V R | 75— LSk
BETICED

C BIERT >
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No

S = empty?

Yes

The value stored in common
variable #135 to the common
variable in the macro executor*®

Step value input?
(type 2 only)

Within the upper limit?

No

No
Within the lower limit?
Yes
N Ye
° T = empty? es
Program returns to sequence Alarm stop
number T in the main program

C End of operation

D

T

] NoTE

*1

*2

*3
*4

*5

RAIAZABEZTofceEEAMUMEIC, YT ZRDOFAITT

<TzaE Wy,

BEEmICH T2 POFLREEZ AT VEH #121 ~ #123 [CHREL
9,

BEEE ATV EH #121 ~ #1283 LB U F T,
FRLAUZES LSS, 770-FRETLERELET,

FRLZUZEBLSE, BRRENEOBMBIES TS
LET,
5471 DBAE. ZHASASABE & LTRELET,

*1  Set the sensor in the same direction as the direction it was
mounted when stylus offset was executed.

*2  Zero adjustment amounts in reference to the datum plane are
stored to common variables #121 to #123.

*3 Measured values are stored to common variables #121 to #123.

*4  With a U command:Z-axis moves up to the approach point
specified by U.
Without a U command:Z-axis moves up to the measurement cycle
start point.

*5  For type 1, the measured value is stored as the ‘Z-AXIS STYLUS
OFFSET".
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AT 205G, ZHWMEEME L UTRHRRBLET,

For type 2, the measured value is stored as the ‘Z-AXIS
REFERENCE POSITION’.

AET—5 DFRE (RT) AR

Contents of Measurement Data Stored to Variables

BEREAEDNET ¥ . AEVEHICRESNE I,

s

The measured data of automatic step measurement is stored

to the common variables.

] NoTE

1. DAEVEH #1000~ #138 DF—HFlE. RicerH~YorO%xET
TBHELESICTIIYTEINET,

2. JEBVEB#147, #148 1F, oYY o/O& FE/RGL,. B
BIWICERESNE T,

3. #148 DEETERS. #147 OEEMN/CL v FES (L. NC DILFE
MBUSY LD ETICIFESBISNEEA, 2FED. T—F
BHTORFBERRRIENH D £ Ao NC DILIEH BUSY TR 2D
[EI\y 272> RTD RS-232C AHANNIFEAETTH, D
MIBTHERIDZET,

Ulehto T, EREXRVOZHEE S NBZITSHE. BICEE
BB EITSHZEICIEBESHNES B > AR T 2 & S5 0E
ZI1—HIYIOTITo>TLEE W,

1.

Note that the common variables #100 to #138 are cleared at the
start of sensor macro program.

For #147 and #148, the data is set automatically independent of
the execution of the programs.

The data stored in common variables #148 (spindle tool number)
and #147 (pallet number of machine loaded pallet) are not updated
immediately if the NC is busy. This means data of these common
variables are not guaranteed in the timing of data updating.

The NC enters the busy state mainly caused by background input/
output processing through the RS-232C interface. However, other
processing could also make the NC busy.

Therefore, if certain processing uses the data in the common
variables above and when such processing is very important, it is
necessary to check if the data in them have been updated to the
latest number using a user macro.

dAEVEH
Common Vari-
ables

RE
Contents

#100

#101

#102

#103

#104

#105

#106

#107

#108

#109

#110

#111

#112

#113

#114

#115

#116

#117

#118

#119

SPAMED G

#120 Total of measured value

51 RBFHAE

#121 Measured value (1st point)

2 REEHAE

#122 Measured value (2nd point)
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JAEVEH NE
. =
Com:;?:sVarl- Contents
#123 2 3 M EEHAE
Measured value (3rd point)
4124 % 4 REEHAE
Measured value (4th point)
#125 N
Average
#126
#127
#128
#129
#130 & /ME
Minimum value
4131 1 BB EHAMEDTI9(E
Average in the 1st measurement
4130 2 B8 SHAED 918
Average in the 2nd measurement
4133 3 BB EHAED Fi5(E
Average in the 3rd measurement
#134 BB
Maximum value
EME
#135 Medium

AEBET—I7AT Y NEEOD  HE DEEDE

#136 Difference between the measured value and the value set for COMMON’

#137

#138

#139

#140

#141

#142

#143

#144

#145

#146

BRI A/CL v ES (MH, SH U —X M-300, M-400, 25FH D &)
#147 Pallet number (machine loaded pallet)
(for MH and SH series, M-300, M-400, M-25FH only)

FHIEES
#148 Spindle tool number

#149
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B EhER = RIE D fE A Examples of Automatic Step Measurement
Y1471 Type 1
+Y SHIEm XM
. A Plane To Be Measured Datum Plane
RE
Plane to be Measured
] . \
w02 o ® O ® 60
0. L] L] L] L] | ——
EXETHE 30 .
Theoretical Value 30 "\ %fg@ -
atum Plane
L] L] ' |. L] — 20
| @1 6 O 6
“ I A Y B S
20 40 80 100

as ] NoTE

2R/ EBRERT Yy FLEVH OGBS, E#HEYHFT—FRE BET Foran optical/radio touch sensor, set M144 for “M CODE BEFORE
CERRIETIES M O—R VI M144 %, ‘EHEIRIES M O—K [ M145  MEASUREMENT” and M145 for ‘M CODE AFTER MEASUREMENT’

ZRELTLLREL, on the ‘'SP SENSOR DATA SETTING’ screen.

00001;

N1;
mI>7072 4 Machining program

B ST TMTOIE (oY) MHU Calling T1 tool (sensor)

G911 G28 Z0; .evviieiee et iR aER (TEx#fIE) Returning the Z-axis to the machine
|<| sgsm zero point (tool change position)

tJ noTE
TERBZETSUEIR. BEICL->T
BRDZFEY, Tool change position differs depending
Qj TEXBHAETSABICDOWLWTIE,  on machine models.
Afto 70752y VHBEEES £33 For the tool change position, refer
RLUTCRSZ W, to the PROGRAMMING MANUAL
separately provided.

MOB; .o FEOTEETIOITE (1) Changing spindle tool with T1
% A (sensor)
N0, e BHEEEERE Automatic step measurement

(T a—F>7. HE)
(teaching, measurement)

G90 GO0 G54 X20.0 YB0.0; ..eveeeveeeeeereeeveeeeee e G54 DT — U BEEZRICE D, @ Ic Positioning the tool (sensor) in the
TE (L) NE%(D @R G54 work coordinate system to
1) point @ at a rapid traverse rate
G43 Z50.0 H: oot 750.0 DB IC BN TrBksH  Positioning of the Z-axis to Z50.0

level at a rapid traverse rate
/G322 Z10.0 U5.0 120.0 J60.0 120.0 J20.0 K25.0 D ~@ TEEEENE (G322) Execution of automatic step

1100.0 J20.0 1100.0 J60.0 S1.; ..oooeeiiiiiieeceeiiieeee, EET (F4—F>Y) measurement cycle (G322)
(teaching) at points @ to @.
¢ Z10.0cmcuiiricece ZEEEE (77  Z-axis coordinate
Ja—MED) value (absolute

value)

¢ U5.0 i 77O—FE5mm  Approach amount: 5
mm

« 120.0, J60.0............ @D DX, YEEEZE@E  XandY coordinates
of point @

« 120.0, J20.0............ @ O X, Y #EEfZ{E X and Y coordinates

of point @
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G322 Z30.0 U5.0 180.0 J60.0 180.0 J20.0 140.0

e K25.0..ciiiii

+ 81

g

1100.0, J20.0..........

1100.0, J60.0..........

ZEORDE 25 mm Return stroke of

Z-axis: 25 mm

® O X, YEEE®E X and Y coordinates

of point ®
@ O X, Y#EEZEE  Xand Y coordinates
of point @
TA—FVT Teaching

] noTE

1. PRLARMPEBENTWSDT, 1.

1 EEHAIICE D 9,
2. TA—FVITRB—ETAE. RYA
SADEEPEEMOEBZITHOR
WERD, BETSRERSDFEE
ho TDIH, 7OV I TYU—KR
AYFTCREBEREE, TH4—F VT

ZiTW

ESERS

@'~ @ TEHRENE (G322)

Since address R is omitted,
measurement cycle is executed
once.

Once executed, it is not necessary
to execute teaching again unless the
stylus or datum plane is changed.
Therefore, the block delete
command is entered at the
beginning of this block so that the
teaching is executed only when it is
required.

Execution of automatic step

J20.0 140.0 J60.0 A0.2 BO.; ...ovvvveeeiiiieeeeeiiieie e #=ET CHE) measurement cycle (G322)
(measurement) at points @' to @'
e Z30.0.ceoieeeee, ZEhEEiEE (7Y Z-axis coordinate
) 1— KBS value (absolute

value)

e US5.0 ., 7 70—F&5mm  Approach amount: 5
mm

« 180.0, J60.0............ @' D X, Y#EEEZEE XandY coordinates
of point @'

« 180.0, J20.0............ @ D X, Y #EEEZEE XandY coordinates
of point @

* 140.0,J20.0............ ®' O X, Y#EE®E XandY coordinates
of point @'

+ 140.0, J60.0............. @ O X, Y#EE@E  Xand Y coordinates
of point @'

¢ AD2. i, + A2 0.2 mm “+” side tolerance: 0.2
mm

e B0 —BlI/AZ 0 mm “~" side tolerance: 0
mm

g

] noTE

FRLZARMNEBEINTWAD T, 1[0 Since address R is omitted,
measurement cycle is executed once.

FHRNC AR D

MO1;
M30;

T

ESERS

] NoTE

1.

2.

FRLRZNJIBETZTVYa—rES. PRLAUKEIYIL
AVFIEBICBEDET,
BRAEMBETOT « —F I H5WNTAERTHER. Z8ET7 RL
AKTHEDBULERDEBETERLVLET, L. PRLAKZR
BBeds, PRLRAUTES UL 7E—FRETLERLEY,
K, INTDT 4 —FUTHBIVWRBENIKRTIBE T4 —
FrIHBDNIHERBAER T ER LR,

1. For addresses Z, |, and J, designate an absolute value and for
addresses U and K, designate an incremental value.

2. At each measurement point, the Z-axis moves up by the amount
designated by address K after the completion of teaching or
measurement. If address K is omitted, the Z-axis moves up to the
approach point designated by address U. On completion of all
teaching or measurement cycles, the Z-axis moves up to the start
point of teaching or measurement cycle.
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FALT 2

B

AIEE

Pamone, Bratme lrEoREE AR LW S EY A
T2 %EALET,

1. BEFEOTF —F 5
FERMETO MEOEE@MFRT @A L. EEED 10
mm F81) ICAIBRS Liclc, MDIE—RTFED 7O
OS5 hERFUET,
G322 V-10.0 10 JO 1-40.0 JO S1.;

BT

Datum Plane

EREHE 20
Theoretical
Value 20

Plane to be
Measured

Type 2

BNE-=

A Datum Plane

BIEm
Plane to be Measured

@l @ o

R

20 40 80

| » +X

100

@ Type 2 is used to measure only the height difference between the
plane to be measured and the datum plan, for setup, etc.
1. Teaching of the datum plane

Manually position the stylus above (approx. 10 mm, for
example) the plane to be measured, near M. Then, select
the MDI mode and execute the following program.

G322 V-10.0 10 JO 1-40.0 JO S1.;

] noTE

FRLAVIJIE AV LAY IIESICBRDET,

2. AlE
FERET @ hEOEEmmFRT FIZIE. EE@D 10
mm FEI) ICAIBRS Liztklc, MDIE—RTFED 7O
T LhERITULET,
G322 V-10.0 10 JO K25.0 180.0 JO;

s

V, I, and J: Incremental commands

2. Measurement

Manually position the stylus above (approx. 10 mm, for
example) the plane to be measured, near M'. Then, select
the MDI mode and execute the following program.

G322 V-10.0 10 JO K25.0 180.0 JO;

] noTE

1. ZRLAV LI KFE AV LAVZIIBSICBEDET,
2. BIEHERIE. JEVER #4135 ICRESNET,

g

1. V, 1, J, and K: Incremental commands
2. The result of the measurement is saved to common variable
#135.

] noTE

1. EREOFITIE. BICREDAEZTSLITT, AEMEICHLTD
FHEE TN EE A

2. BHEMEBETOT «—FYIHBWIHERTHR. Z8#IETRL
AKTESULERDPERFTLERELE T, fcffL. PRLAKZHR
ode, PRLRAUTHES L 7O—FRETLRALET,
e, INTODTA—FUTHD2WHEDRT I DL, T+1—
Fr7HBZWSAERBUBEXTLERLET,

1. Inthis example, only the step is measured and the measured value
is not evaluated.

2. At each measurement point, the Z-axis moves up by the amount
designated by address K after the completion of teaching or
measurement. If address K is omitted, the Z-axis moves up to the
approach point designated by address U. On completion of all
teaching or measurement cycles, the Z-axis moves up to the start
point of teaching or measurement cycle.

7I73—L—ER

Alarm List

BEEREAEICEITZ7 5 —LZzTRIKRULET,

The alarms related with the automatic step measurement are
indicated below.

YoA775—A0
Maclearm NE Contents
No.
3140 FRLIWIC T, 2 INDEIESSNE LT, A value other than 1 and 2 is specified with the
address W.
3141 FRLAUIESmMmM (0.2in.) £bD/NhZWNENIES | Avalue smaller than 5 mm (0.2 in.) is specified for
SNFEU, address U.
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= o
Macro Alarm A& Contents
No.
3149 AFwEEHNON LW FE, X¥v 7BWMEHE | The sensor probe has moved beyond the skip valid
A FE U, range before the skip signal is turned ON.
3143 2y FEESNR Ty TEMNHHEICADRIC, T The skip signal is already turned ON before the
TICON ULTWET, sensor probe enters the skip valid range.
3144 FHAMBNRZEZBA F U, The measured value falls outside the specified
tolerance.
3145 ZRLRZVHERICIESESNE LU, Both addresses Z and V are specified in the same
block.
3146 PRLRZVDEESHEESEINXEEFATLU None of addresses Z and V is specified. Specify
either Z or V.
3147 FRLAVICOLEDKEWNMENTESESNF U, A positive value is specified for address V.
3148 FRLATICOEDMETWENIESEINE U, A negative value is specified for address T.
3149 ZHEEMBHIRESNTUVEEA, Datum position of the Z-axis is not set.
3150 ZER YA T AFENRESNTVEE Ao Z-axis stylus offset is not set
TFRLAAICTZTRLABID/NSWENES SN A value specified for address A is smaller than a
3151 -
U, value specified for address B.
3150 FRLZKIZEmm (0.2in) £H/IhZWEHIES | A value smaller than 5 mm (0.2 in.) is specified for
INFL address K.
3-5 \AETOTZ LA

Unmanned Operation Example Programs

HaOHE L. BEEHAE L UCEHERENEDREEEICH W T,
FRLATTRD YTV RABESZEBSITDIEICELDEERE
FRER., X707 0 IIZ70724L) OY—T V2R
BEETIKRIIENTEXT,

D EEIGATZZEICELD, EFRER. 77 —LTE
I E2 B EGRERKITSIERIENTEET,
EERAERBOERARLOC 7OV LEZETERICRULED,

g

When executing the automatic centering, automatic
measurement, or automatic step measurement program, it is
possible to return the program flow to the required block in the
main program (machining program) by specifying the
sequence number of this block as the return sequence number
“T” in a program call command.

Therefore, it is possible to continue operation without stopping
it even if an error occurs during the execution of a program.
The following flow chart shows an example of how the
sequence return is used in actual production and the program.

] NoTE

EEREBOERAOTECEID ATV a v BEOREZTLRITN
BRESRBRWEENH D KT,

Depending on the processing to be carried out after occurrence of an
error, some option setting may be necessary.
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<:ERHI> <Operation example>

as I noTE

COERFATIE. NEFARBLTNLY N F Y IVHRETT, For this operation, signal indicator and pallet changer are necessary.

| BEOHLICS N T DT NENTABEERE -

l

| XA VTOLS LD~V REST LR |
:
| T TR LT /Ly k5l |
|
| |

B feBE AN NI/l y kDT — %
RAT—oHT LSV LEET

| RENAEDEEIN \

l

| XAV TOATS LDV AEET CES ‘

0 icAnfch ? N
(REHVNE W) (REDKREW)
TEEREFEMEEZEEL . HBINT 7 o—LfEIEEE ST A MNEER

| In automatic centering function, the center offset amount exceeds the allowable limit |

:

| Program returns to sequence number T in the main program |

l

| The workpiece is assumed to have been machined and pallet change cycle is carried out |

|
' '

Machining for the workpiece loaded into An operator adjusts the setting of
the machine the unloaded workpiece

| The hole diameter is outside the tolerance |

!

| Program returns to sequence number T in the main program |

:

Is measured
value smaller than
Yes the lower limit? No
(hole diameter is too small) (hole diameter is too large)
Change the cutter radius wear offset and Alarm stop and signal indicator is

remachine the workpiece turned on
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<7A73LH>

T

<Program example>

] NoTE

K2R/ BRAY v FEYDIBE.
CEHAIRTIES M O—R 7 (I M144 %

ZRELTLLE W,
00001;

G43 230.0 H1 T2;

G320 D50.0 Z-10.0 Q0.01 T20.; .

G91 G28 Z0;

G90 G00 G54 X0 YO0;

G43 Z30.0 H4 S300 M08;
MO03;

G41 G01 X25.0 Y0 D4 F50;
GO03 1-25.0;

G40 G01 X0 Y0;

G91 G28 Z0 M09;

MO1;
MO6;

G90 GO0 G54 X0 YO;
G43 230.0 H1;

CEEE YT —IRE BEET
CERRIBIES M O— R IC M145

.. 50 EFYIHITI T E

.. EHOTIBEETIOIE
.. BEIEHR (050 NEEEHAD

For an optical/radio touch sensor, set M144 for “M CODE BEFORE
MEASUREMENT” and M145 for ‘M CODE AFTER MEASUREMENT’

on the ‘SP SENSOR DATA SETTING’ screen.

. TMTOITE (EvY) BHU
. ZEERRSRER (TEXBEMS)

as

TERBEITS

3—0

L) rexmeFs B >WTiE. JIRO7
A2V 7HBEEEZESRULTIEE L,

B, HWEICL->TEBDE

.. TEHOTIBETIOIE (BEVY) =X
.. BEIDELU
v GBADT—VEERICED, MIFEKICT

8 (gv¥) NEXED THERSD

- 730.0 DAIEICRED TRIERSD

T2 OITEMHL

mOHL>) DFnE (Q) A0.01mm %

B2l E. V=TV RABS N0 LUED T

A7 2 L%EET
INAENES:))

(MNTH TIRREIT U 7ok,

- ZEERRRER (TEMRAIE)

as

BEIOHLU (G320) ZXR1T (§F1T7A< A4

TEXRMZTSAEIR. BEICL->TEBDR
3—0

.. TEHOTIOIE (BvY) ET20IE%R

S

MIZ707 %4

() BHELU

(oY) Zxik

Calling T1 tool (sensor)

Returning the Z-axis to the machine zero
point (tool change position)

] noTE

Tool change position differs depending on
machine models.

Q:J For the tool change position, refer to the

PROGRAMMING MANUAL separately pro-
vided.

Changing spindle tool with T1 (sensor)
Automatic centering

Positioning the tool (sensor) in the G54 work
coordinate system to the workpiece zero
point at a rapid traverse rate

Positioning of the Z-axis to Z30.0 level at a
rapid traverse rate
Calling T2 tool

Execution of automatic centering cycle
(G320) (type A <4-point centering>) If the
measured center offset amount (Q) is
greater than 0.01 mm, the program jumps to
sequence N20 where the pallet change
cycle is carried out assuming that the
workpiece has been machined.

Returning the Z-axis to the machine zero
point (tool change position)

] noTE

Tool change position differs depending on
machine models.

Changing T1 (sensor) in the spindle with T2
tool

Machining program

50 mm dia., circle cutting Calling T1 tool
(sensor)

Changing spindle tool with T1 (sensor)

Automatic measurement (50 mm dia., hole
diameter measurement)
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G321 D50.0 Z-10.0 A0.05 BO. S3.

T10. e

G91 G28 Z0;

GOTO 20;

#500 = 50.025-#135;

#12004 = #12004-#500/2; .............

G91 G28 Z0;

050 DREOEBETAl (G321) =ET (¥
17 A< 3 EEH>) REBEIAZEEEEN
DEE. YT YAESNIOMNEOTOY
S LhEET

Z MR R E )R

V=V ABS N0 UBEO IO LA%RRE
17 (TR TREEIC Ui, /8L v M)

AEENNZESHEIND & = DRIE

NEDAEENAED — AllcANTIBE.
V=Y ABSNIUEO IO S L%ESR
7
NEDAEENRED + AlICANTIBE.
7o —LZ1E
TEDAEN - AliIcANTz & E DI T4
ODITEIFEHL

TERERHEEBZEE
Z EHERRERER (TERUE)

s

TERBZTSMER. BEICL>TRBDE
—g—o

FEHOTIOIE (V) ¢ T4DIE%R
it

V=TV RES N4 LEOTOT T L (950
BEMEYHE) £%2=17 (BMNI)

IRy MM, T—0F VY —F

Execution of automatic measurement cycle
of 50 mm dia. hole (G321) (type A <3-point
measurement>) If the measured value
exceeds the tolerance, the program jumps to
N10.

Returning the Z-axis to the machine zero
point

Program jumps to sequence N20 where the
pallet change cycle is carried out assuming
that the workpiece has been machined.

Processing if measured value is outside the
tolerance

If diameter is smaller than the lower limit, the
program jumps to N11.

If diameter is greater than the upper limit,
the program stops (alarm stop).
Processing if diameter is smaller than the

lower limit specified by “-” side tolerance
Calling T4 tool

Correction of cutter radius offset (wear)

Returning the Z-axis to the machine zero
point (tool change position)

] NoTE

Tool change position differs depending on
machine models.

Changing T1 (sensor) in the spindle with T4
tool

Program returns to N4 and machining starts.
(50 mm dia. circle cutting) (re-machining)

Pallet change and work number search
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4 &
MAINTENANCE

4-1 70—-70FER

Cleaning Probe

TO—TIELECH PN KT EENVWLRTIATHE
HX'DT < fiékf\o

Remove dust and chips from the probe using a clean cloth.

Ny T 1) 3L
Replacing Battery

4-2

EX1976 ' £ oY 7o —L () DRELZEEIE. Ny T
UaERZHL T2,

g

Replace the batteries when EX1976 ‘SPINDLE SENSOR
ALARM’ (1) occurs.

] NoTE

1. ZILAVEBEIELER (FimES  E30356) H' 2 ERETY,

2. CMXV ¥U—=X_ ecoMil ¥ U —XiF, R5F - |ikZzSRL T
gkl\o

VA3 -

1. BEULENYyFVE7O-TORICANEEXICLEWVWT
(9 -19%

2. RNyTVEZBRTZEEF. NvTFYhty hodIicy—
SYRPTIDLKTHRRBALBEVWESITERELTLREE W,

3. NyFTUDBELWEAZETIOfIFSNTWSZ EZREREL
TLEEW,

4. XvFUhty NAY—=IIEEBELEVWESISERELTL
fEEWn,

5 BEMADNYFIREALEBEWTLIEE L,

6. FLWNYF U ELEREFEHINCYTY. thDEED/INYTY
ZRETCERALGBWVWTCEZL,

7. ERBEAHDINYTYUIE. EEBRBICEEAVWEDEDS A,
Eg&ﬂﬁhr(ﬁémovaU%ﬁmMﬁbHMT<

<ZFIlg>

1) NvFUhty NOBEERUZEDD (D).

1. Two alkaline AA batteries (Part No.: E30356 for each battery) are
needed.

2. Refer to Maintenance for CMX V series and ecoMill series.

/\ cAUTION

1. Do not leave dead batteries in the probe.

2. When replacing batteries, do not allow coolant or chips
to enter the battery cassette.

3. Always ensure that the polarity of the batteries is
correct.

4. Take care to avoid damaging the battery cassette seal.

5. Use only the specified batteries.

6. Do not mix old and new batteries or different types of
batteries.

7. Contact local governments for disposing of used
batteries appropriately. Do not incinerate the batteries.

<Procedure>

1) Loosen the fixing screw of the battery cassette (D).
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2 NvFUhty hERDOAT (@),

@

BH2
Loosen

3 FVWRYFUZERDEL, ILWRY TU ERIT 2
(@),

VAN S -

HWAAYFUZBMOHURE, s B EF>THSHLWL
NRyFUERBALTLEZ W,

49 NyFUnty NERORITZ (@),
N —
VAN
Ny FUAty hZRD T BHE1IC. AEYbDOY—ILE

LU ZDEMEICEP S HDBRFVTVEWIERLTE
W,

2) Remove the battery cassette ().

Ja—7
Probe

Ny FUntEy bk
Battery Cassette

3) Remove the old batteries and replace them with new ones

(®).
/\ cAuUTION

After removing the old batteries, wait more than 5
seconds before inserting the new batteries.

Ny 71
4// Battery
/
7

4) Remount the battery cassette (@).

/\ cAuUTION

Ensure that the cassette seal and its contact surface
are clean and free from dust before remounting the
battery cassette.
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5 BEERUEHDHD (®), 5) Tighten the fixing screw (®).
DR
s Tighten
6) TO—TDRTEEHERT %, 6) Check the probe setting.

e I noTE

1. ROZ7O—Fv—hDEBDICEVYDLED MR TSI &% 1. Confirm that the LED on the sensor is illuminated according to the
mLTLIEE N, following flowchart.

2. AFATZRICIFBNENTIZI 0, 2. Do not touch the stylus.

VAN = /\ CAUTION

HEULRNYFTUERE>TT7A—TICEAULURLBSA. LED I  If exhausted batteries are inserted by mistake, the LED will
FEBRIIDEXERBDET, remain a constant red.
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< OMP60> <OMP60>

@ LeopE< AT

N LeonsE< AT

BIRONA R
A7 FHIJLON

© © e =

v

BIROFFA I
A 7F HILOFFE 21 A E > OFF

© © I
IVI\YARKNUH=T 1 LIEEE
OFF 0 ms

© ©

v

A TFNIUESEEAR
EVal—FvyR7O—71

v

FTFHILINT —
AT =R

0 O B3 O s

v

NyFURF—H 2
Iy T BIF

Q00O

TO—TORI VA E—R (1)
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@ LED Short lluminated

[ L ED Long lluminated

LED Check Stylus
e © e
Red Green Blue

v

Switch-ON Method
Optical ON

@ @ - %:Purple

v

Switch-OFF Method
Optical OFF or Spin OFF

v

Enhanced Trigger Filter Setting
OFF 0 ms

© ©

v

Optical Transmission Method
Modulated PROBE 1

v

Optical Power
Standard

O O m O: Yellow

v

Battery Status

Battery Good

0000

v

Probe in Standby Mode (after 5 Seconds)
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< RMP60>

<RMP60>

. LEDAYEE < 4T

- LEDAR < &4T

BIRONAT =

ZYAON (RILF7O-TE—RHEREN
BB ICITAR)

SES AN

v

BIROFFA L

T Y AOFFF /i3 A E > OFF

!

IVIN\YARNYA—=T 1 JLIERE

OFF 0 ms

© © Il

v

AIRXE—RRE (T IAONBERKDH)

ON30s

!

VILFZ7O—TE—R (TIAONDBEILEE)

E— ROFF

O OL ]

v

Ny FURF—H X

NNy T YR

QOB

TO—TDRY VA E—R (51)

O
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LED
@  LED Short lluminated N

I LED Long lluminated

LED Check
@ © @
Red Green Blue

v

Switch ON Method

Radio ON (Omitted if Multiple Probe Mode was
Selected)

SES A

Stylus

@ : Purple
: Yellow

v

Switch OFF Method

Radio OFF or Spin OFF

v

Enhanced Trigger Filter Setting

OFF 0 ms

¢ © Il

v

Hibernation Mode Setting (Only for Radio ON)

ON 30s

v

Multiple Probe Mode (Omitted for Radio ON)

Mode OFF

O OL ]

v

Battery Status

Battery Good

OO0

v

Probe in Standby Mode (after 5 Seconds)

O Yellow
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1 BREEIY 2T LOEK

CONFIGURATION OF IN-MACHINE MEASURING SYSTEM

1-1 pAR AN

Program

7073 LBHELI—-RETOATSLES

Program Call G code and Program No.

EHIEENESLCABTENBREETS & SICERT
3. 7075 LOMHMLI— REKVUTOY 5 LESE TR
ERLET,

The programs used for automatic tool length measurement and
automatic tool breakage detection are called out by specifying
corresponding G codes in a program. The program numbers
of these programs and the G codes used to call them are
shown in the table below.

R EHLI—FR A7 5 LES

Function Program Call G Code Program No.
B ITERAE
Automatic tool length measurement G324 09324
BT EiTERE
Automatic tool breakage detection G325 09325
SRR IR G65 PI090 09090
Sub-program for mean value judgment

s

] noTE

FROT7OVILAFESTERINTWS 7O A Y7017 €
Fa1—% (ROM) ICRESNTWET, ZDfceh, 7AT S LDHRE
ERLVERRIEITEEZFEAS

The programs registered by the program numbers indicated above are
all stored in the macro executor (ROM). Therefore, neither editing nor
displaying of these programs is possible.

G,M1—K

G and M Codes

oYY I/OTHERT S GMI-RKRETERICRULETD,

The G and M codes used in sensor macros are described
below.

<G3d—k> <G codes>
%?:;1'; e Function
G31 Ry THEEE Skip function (linear interpolation)
G324 BEHTLERIEDY 7 OEL Macro program call (automatic tool length
measurement)
G305 BETEHMERHOY Y OMELHU Macro program call (automatic tool breakage
detection)

s

] NoTE

G31IC2WTik, ¥70O707ZLRTIESINTWSIzoH, T
OS5 ALATESTZHEIEHD EFEA.

G31 command is specified in a macro program and it is not necessary
to specify it in a machining program.

<MId—k> <M codes>
MI—RK - .
M Code 1eE Function
M44 F—7IErUE (ER%ERE) Table-mount sensor OUT (preparation for use)’’
M45 F=7IE YA (M) Table-mount sensor IN (storing)”’
Fihy v FEVHBRIR (BLXOTF—TI/ILE>H @ | Spindle touch sensor selection (and turning OFF
M46 TO—7ERAT ) the power to the probe for the table-mount
sensor 2)
Ma7 F—TIEYHER (BXVOT—TI)ILE> D7 | Table-mount sensor selection (and turning ON the
O—J7&RAY 2) power to the probe for the table-mount sensor 2)
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MI—K ” .
M Code HaE Function
M53 Ty TIr7o— - Ay Sensor air blow ON
M58 Ty Ir7o0—-- A7 Sensor air blow OFF

g

] NoTE

1YY A T D H
2 RBESEEAROT—TILEYTOEE

*1  For the retractable table-mount sensor only
*2  For the table-mount sensor of optical signal transmission type

=7ty
Table-Mount Sensors

1-2

T—7IOLEEICEDHIrsnzBER Y (kx> =
VTt YE) HBEWET—TILOFEICED T 5 EIR
TyHICLD, BEITERAES SO TENEREZT
WEd,

o=
A FE
F=7NEUELVCEHY v FEVIDNEFEIh TV
WBicsWTlk, T—7IberU=EFERALT. BB TERAE.
BRI TEREREZITS EEHE. Ma6 ZIES U TEELE
U EBRLUTLLESW, 77V EBIRUKIRE
(M47) T, IRFDRETIMILELHEL & ERZSIZ{E
CIHEEEDB D X, chickb, 7=tV HOEE
[E2BhDFT,

g

Different types of sensors are used depending on the type of
machining center. For a vertical machining center, a sensor
mounted on the table top (fixed type) is used and for a
horizontal center, a sensor mounted at the side of the table
(retractable type) is used. The sensor is used for automatic tool
length measurement and automatic tool breakage detection.

/\ cAUTION

With the machine equipped with both the table-mount
sensor and the spindle touch sensor, select the spindle
sensor by specifying M46 in cases other than executing
automatic tool measurement and automatic tool breakage
detection using the table-mount sensor. If machining that
causes vibration continues in the state the table-mount
sensor is selected (M47), electrolyte corrosion may occur
which in turn causes the table-mount sensor to be
damaged.

] NoTE

1. 7—7ILoLEAEIED I shizBAEREYY. 7—7ILOEIC
WO fFFshicginttrdzr—7)LlerydEeEnnEd,

2. T=T7IEYYOMMITABER. WEICLDERD T,

1. In this manual, both types of sensors are called “table-mount
sensor”.

2. The mounting position of the table-mount sensor depends on
machine models.

1-3 T=7htErY (KRESEEANMLR)

Table-Mount Sensor (Optical Signal Transmission Type Specifications)

RKBESCEAROT—TILErTiE. 7O—THOM E
Va—)lEBLU TEmOEEE (CNC) &@EfELET, 7
A—T7HhSIEITEEDEMERIESEZED, £ CNCHE
E7O—7 OEEZHIET 2EEZED £,

For the table-mount sensor of optical signal transmission type,
the probe communicates with the CNC unit on the machine
through the OMI module. The probe transmits a signal when it
comes into contacts with a tool, and the CNC transmits a signal
to control the function of the probe.
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s KRESEEANX (RIMRICK BE5EE)

» Optical signal transmission type (transmission of signals

through infrared rays)

CNC
Machine
Control

OMI (Optical Machine Interface) Y 2—JL
OMI (Optical Machine Interface) module

KEH/ X

Optical Noise

TO—TDRIASANTEEEMT 2 &, ESFRMRE
HENFET, COESIEOM EY2—I/ILTEXIN. BE
CNC [CAAETNET,

When the stylus of the probe contacts a tool, a signal is output
as infrared rays. Then the signal is received by the OMI
module and is directly input to the CNC unit.

FHABFICABRIORN C DY X T LAICTH I B &, E5DEE
ICREZSIHEaNDD T, THDOAREEND 2 IRIE
HToesbTY,

If an external light source interferes with this system at the time
of measurement, a problem may occur with the transmission of
a signal. Light sources that may trigger interference are given

below.

KR
Light Source

R

Measures

BT (B5)
Incandescent light (direct
rays)

OMIEYa—J)LED 2mBlEBEL TSRS W,

Keep at least 2 m from the OMI module.

Fe/ UK (BEFH)
Xenon light (direct rays)

WTiERI72 6 DISHEL K A

No influence if intermittent

BN TIG B, MIG AR E ORI ILERMICE | Aninfluence may be exerted if light is

Welding light HaInicigs, #EZXT208EENHD £ continuously emitted from a TIG or MIG welder,
EP etc.

NYF/STAE— OMI €Y 2 —JLHS 500 mm LA TEHRERIIC If ignition takes place continuously within

Matches/lighters

BRI BEXETHIHREENHD XY,

500 mm from the OMI module, an influence
may be exerted.

THAT (EH)
Fluorescent light (direct
rays)

7A=Y OMMIS ITmIUEBEL T feE
W

HAATDIEREIC K D, £l < BRofes=ENAT
ZHEALTVWSEEIE. I1mULEERTWTS
FEEZTDHEENHD ET,

BICT Ty YV TIREOREITIEERPHICK
LTS,

Keep at least 1 m from the probe or the OMI
module.

An influence may be exerted depending on the
type of the fluorescent light even whenitis 1 m
or more away but too old to use.

If the fluorescent light is flashing, in particular,
immediately replace it with a new one.

nNarysy 7 BOWEDBHDIFE, 2m B EBEL TS E&E W, | Keep atleast 2 mif itis 60 W or above.
Halogen light
[EE N =F; MEXTICEE S T2 E LN, Never expose the sensor to direct sunlight.

Direct sunlight
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KR
Light Source POE S Measures
RORE T FRAXZFERU YT O—HICRIGT B 2 Interference may occur with a certain type of

Infrared sensor ENHDFET,

sensors using infrared rays.

LED BREH

LED light ESERS

LED DEFBIC LD, HEEZZ(T25E5NHD

An influence may be exerted depending on the
type of the LED.

g

] NoTE

KEH /A XE, SESFERFBEICEIDFETIESVWNTLLE
T, BFICHKINEFEGRTTI TV VYV TREICH DIHGEIK. YRAT LN
DFSHDAHEMEINELBDET, 7T v IV TIREDENTIZT AP
MMTRIRL TLEE W,

The degree to which optical noise affects the sensor greatly varies
depending on the surrounding factors. In particular, if the fluorescent
light is flashing due to its deleting service life, it is highly likely to
interfere with the system. If the fluorescent light is flashing,
immediately replace it with a new one.
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2 FEORIE(R
PREPARATION BEFORE OPERATION

2-1 KT A—=4
Parameters

LB IOBBRONC /KT A= ETRICRULET,

The NC parameters used for the execution of sensor macros
are indicated below.

NG RA—%H REME
No. Setting b Description
Parameter No. Value
XoOZOaOvshAToy>og)L 70Oy 7181k | Single-block stop is invalid for macro
6000.5 0 o
I program.
6001.6 ’ JEVEH (#100~ #149) 1. Yy~ Common variables (#100 to #149) are not
' lCED<ESICT ) TINKRN, cleared to <empty> by reset operation.
6001.7 0 O—HILE# (#1~ #33) . Ut v ko | Local variables (#1 to #33) are cleared to
' ED<E>CIYTENS, <empty> by reset operation.
9000.3 1
9000.4 0 NY7OILTEX1—YBFRD/ITA—% Parameter related with the macro executor

as

] noTE

BB TERAERLCABIENBEREZTO CEERTZ7O7
ZLF GA=—RTHOCHULXIN, GA—REFUHENn2 70T
ZLFESOMIGE. ¥/OTTEF1—F (ROM) TREL TWE
Yo ZDfeth, REDEEFTAKE A

As explained before, the programs used for automatic tool length
measurement and automatic tool breakage detection are called out by
specifying the corresponding G code in a program. This relationship
between G codes and program numbers is set by the macro executor
(ROM) and it is not possible to change this setting.

2-2

TNV DTOA-TERAY /A7 (KEESEEHNMLER)

Turning ON/OFF Power to Probe of Table-Mount Sensor (Optical Signal Transmission Type

Specifications)

LFOMI—RTTFT—TIILevyHo7O0—70ERz A/
ATUET,

EREAY M7 TTF—TI VBRI &, T—TIILEY
HO7O—-TOEBRNAVICHED, 7O—T LDV TIHE
i

EBRAT (M46 TEEHY v F VT ERIRT D E. T—T )
oo 7O0-TJ0ERNA TICKRD, 7O—-T DS
HYEAT

as

Use the following M codes to turn on/off the power to the probe
of the table-mount sensor.

Power ON: By selecting the table-mount sensor with M47, the
power to the probe of the table-mount sensor is turned on, and
the lamp on the probe blinks.

Power OFF: By selecting the spindle touch sensor with M46,
the power to the probe of the table-mount sensor is turned off,
and the lamp on the probe is extinguished.

] NoTE

1. AEREVTEFERALLERIE. Mi6 T8y v FEYTRIRZED
LT, 7=y o70-T0ERZzA 7ICLTLZE W,

2. Ty T7O-TDOERINA YV DIKET M02, M30 & E
T92&, 7O0—T7DERIFATZICHRDET,
3. REREVHICETZFI—LRUTOEED T,

1. After using the optical sensor, specify the M46 spindle touch
sensor selection to turn off the power to the probe of the
table-mount sensor.

2. If the M02 or M30 command is executed while the probe of the
table-mount sensor power is on, the probe power is turned off.

3. The alarm messages related to the optical sensor are indicated
below.

77—L4A AR

Alarm Message Contents

EX2957 T =TIy | EBEENMETLTWVWETD,
77— (1)

EX2957 ‘TABLE
SENSOR ALARM (1)

Battery voltage is low.

EX2957 T—TIILE>Y | EEDOREARARTI,

EX2957 ‘TABLE Signal receiving error.

7o—L (2) SENSOR ALARM’ (2)
EX2957 F— It TO—TOFERNA >V HDWNE EX2957 ‘TABLE The probe power cannot be
7o—L" (3) A7UFEEA SENSOR ALARM’ (3) turned on or off.

4. ZZTHBELTWRAZR YO 7O0—-T0DFAIE OTS T,

4. The probe type of the optical sensor is OTS in explanation.
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5. FHHIBREEZEPNMNCTIO-—TDEBREAZ7ICLTLLEW, 7O—
TOERDA > DREL L &0 BHOEHENRELED X,

5. Turn off the power to the probe soon after measurement. If the
power to the probe is kept on, the battery is consumed quickly.

VY OENMERER
Checking the Sensor

2-3

BB TERAEE LB TEMEREZITORIC. H5H
U, B YD ERICEFET 2D ZHEBLET,

<FERFIE>

1) BENRIVAIR 7 Z2FAHET,

2 ZHERRERIETES,

3) MDIE—RTUTOZ7AT I LEETLETD,
M47;

am

Check that the sensor operates normally before starting an
automatic measurement cycle (automatic tool length
measurement, automatic tool breakage detection).

<Procedure to check sensor operation>
1) Close the operation panel side door.
2) Return the Z-axis to the zero point.

3) Execute the following program in the MDI mode.
M47;

] noTE

EVURINT A TDBEIE. TROTAT I LZANL TS
W

M47;

M44;

4) 'PMC SIGNAL STATUS' EEIZR/RRSEE Y,

For the retractable table-mount sensor, input the program indicated
below.

M47;

M44;

4) Display the ‘PMC SIGNAL STATUS’ screen.

e — [+ (RS - INCYRFL] - [>] =HO®E
9 — [PMC®5F] — [&F]

Function selection key |©)| (SYSTEM) — [NC SYSTEM] —

press [>] several times — [PMC MAINTE] — [SEARCH]

5) ZRLZ“F122" #ANLET,

s

5) Input address “F122".

] noTE

EER Ay THEEEER U TWRWEEIE,
HLTLIZE W,

6) (Enter) ¥F—ZWMLET,
7) FERRFAEOEETIE. (R7Oy 78R) Ry >z

L. 700y 7 z@ERU Ik, B/ SRIVAIR 725 1
£,

am

7 RLZX X4 =N

If the high-speed skip function is not used, input address “X4”.

6) Press the (Enter) key.

7) For the manual door type machine, press the [DOOR
UNLOCK] button to unlock the operation panel side door
and then open it.

] noTE

B8R PO T, A7YyayyY 73— [BBIR7HE]
LT, BIENARIVBIR ZERBIF TS L,

8 EVUEFTHLET,

9) ‘PMC SIGNAL STATUS’ BIEID 7 K L X F122.0 ~ F122.7
DEb =R LUET,
e /XS X—% No. 6200.6 h* “0” DIFE
T RLZF122.0~F122.7 DWIT N 0 - 1 ([T
NIFEBTT, 051 ICEBLLBWESRIE. E>TH S
WEBRRFEDOBERENEZ SN T,

e /8 X—% No. 6200.6 h' “1” DiHE
7 RLZXF122.0 ~F122.7 DWI N 1 = 0 ICZ{bd
NIFEBTT, 150 LBWESRIE. BT H S
WEERRBEOHERENEZSNET,

For the automatic door type machine, open the operation panel
side door by pressing the option button [AUTO DOOR OPEN].

8) Press the table-mount sensor with your hand.

9) On the ‘PMC SIGNAL STATUS' screen, check the data at
addresses F122.0 to F122.7.

o |If parameter No. 6200.6 =0
The sensor is normal if the status of any of addresses
F122.0 to F122.7 changes from “0” to “1”. If the status
does not change from “0” to “1”, there is probably a fault
in the sensor or the electrical system.

o |f parameter No. 6200.6 = 1
The sensor is normal if the status of any of addresses
F122.0 to F122.7 changes from “1” to “0”. If the status
does not change from “1” to “0”, there is probably a fault
in the sensor or the electrical system.

T=TIWNEYTRET—Y DERE
Setting Table-Mount Sensor Data

2-4

TR, TNy ET—YDREAEICDWTEA
ULET. UTICRT  T—TIerYTF—4RE BEZER
LT, =TIy BETFT—4%%%XELXY,

This section describes the procedure for setting the
table-mount sensor data. For setting the table-mount sensor
data, ‘TABLE SENSOR DATA SETTING’ screen is provided.
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s

] NoTE

BHA FICRRS NSRBI, BEICEDEBSIENHD XTI,

The version number shown at the lower right of the screen varies

depending on the machine model.

‘TN T-IRE"’

I

‘TABLE SENSOR DATA SETTING’ Screen

e — [~ (A7EYR) > [<] > [BEDIKSX—
5] > [EYYYRFL] - R—IgExF—[] (R
R—Y) ZHEELTR—I 3/3

<BHERNE>

Function selection key |&)| (OFFSET) — [<] — [SETUP
PARAM.] — [SENSOR SYSTEM] — Press the page
selection key |@| (Next Page) several times to display the 3/
3 page of the ‘TABLE SENSOR DATA SETTING’ screen.

<Contents of setting>

®REEE
Setting Item

RE

Description

F—TILE &R/
‘“TABLE SENSOR PRM.’

LYY DRF Y TESADREREZRRL
Y, T—YIREY MNEXTEBANSNEK
ER

g

Displays the setting status for the input of the
sensor's skip signal. The data is automatically
input in the bit format.

] NoTE

Y OENFHEFERS. ‘PMC SIGNAL STATUS' EIE D
F1220~F1227 TE{ELEEY hEBUEY hE
PHRESNTND I EZRAL TS W,

When checking the sensor operation, make sure that
“1” is set for the same bit (among F122.0 to F122.7)
that has shown bit status change on the ‘PMC
SIGNAL STATUS’ screen.

‘TERE TOEEE
‘DISTANCE TO
SPINDLE’

<IERI=vITEvI>

ZEE RS ERNE TOEHS -V 51 vh
57—V TEFETOERE 75 AETHRE
bi_g_o

<@m~YI=yitrv>

e R S EIRE TOTEHTS —Y S 1 Uh
57— I)VREHROETOERSE S5 AET
HELET,

<Vertical machining center>

Set the distance from the spindle gage line to
the table upper surface in a positive value, with
the Z-axis returned to the machine zero point.
<Horizontal machining center>

Set the distance from the spindle gage line to
the center of table rotation in a positive value,
with the Z-axis returned to the machine zero
point.

‘TEHEYLT
‘“TOOL OFFSET TYPE’

TERBEEDIA T2V INE— [940F
1], [71472] heBIRLET,

1. 94771
FWTS—ITA VNS TEDORNEETOIERE
TOAETHRELET,

2. 91472
LU=ty y>
7 R S ERMB TOTEDOANENS T—
T EEEXTOEBREYA T AETERELET,
<@EERI=—itry>
Z EEM RS ERUB TCOIEDOHEN S EHE
FTHETCDEHEYA T RAETKRELET,

T

HIEEXR
g—o

EMEOHEF. -9999.999 ~ 9999.999 T

Select the type of tool length offset using the

[TYPE 1] and [TYPE 2] soft-keys.

1. TYPE 1
Set the distance from the spindle gage line to the
tool tip in a positive value, with the Z-axis
returned to the machine zero point.

2. TYPE2

<Vertical machining center>

Set the distance from the tool tip to the upper
surface of the table in a negative value, with the
Z-axis returned to the machine zero point.

<Horizontal machining center>

Set the distance from the reference surface to the
tool tip in a negative value, with the Z-axis
returned to the machine zero point.

] NoTE

The setting range for the offset amount is from
—9999.999 to 9999.999.

‘EyU1EEZ
‘SENSOR1 HEIGHT Z'

LIMWRIV=VTEVY>

F—7IL EEAS Y OEfEE TOES
EREULET,

<@BEIIZVITEVY>
F—TJILERIF O ST OEMEE T
R ZRELET,

<Vertical machining center>

Set the distance from the table upper surface to
the sensor contact face.

<Horizontal machining center>

Set the distance from the center of table
rotation to the sensor contact face.
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H/EEE
Setting Item

RE

Description

LY 1 AEEIRER X
‘SENSOR1 MACHINE
POS. X

‘Y EEIREER Y
‘SENSOR1 MACHINE
POS."Y

<3if - @RIV ITEeVI >
BRERRICEFE2T—TILEYTDX Y #
POEIRERELXT,

<Vertical/Horizontal machining center>

Set the X and Y coordinate values of the center
of the table-mount sensor in the machine
coordinate system.

F—TLEVHEM
m
‘TABLE SENSOR OUT M
CODFE’

T7IerUE (ERER oM I-R
(M44) ZREL XTI,

s

Set the table-mount sensor OUT (preparation
for use) M code (M44).

] noTE

Bt Ekosr T,
BIRELTCRE W,

AN

AR TMIO—RDEDBZEER, T—7
LEYYHOM I—-RZREL TS W,

This is applied for the retractable table-mount sensor
specifications only.
Be sure to set this item.

/\ cAuUTION

If the M codes to be used are changed for
special specifications, set the table-mount
sensor OUT M code.

TNty AMI—
K

TABLE SENSOR IN M
CODE

T—7IEryH A (&) OMI—K (M45)
ERELE T,

s

Set the table-mount sensor IN (storing) M code
(M45).

] noTE

Bt T HROBTY,
BTREL TS W,

AN

AR T M O—RAEDBEER. T—7
LWEYYADM I-RZREL TSI W,

This is applied for the retractable table-mount sensor
specifications only.
Be sure to set this item.

/\ cAuUTION

If the M codes to be used are changed for
special specifications, set the table-mount
sensor IN M code.

HAIRTIE S M J— R
MEASUREMENT START
M CODE

FBELIEM O—RAEHRRIICY 7 ONTET
ThEY,

s

1. M46, M47, M53, M58 ICDWTId, ¥~ 0704
ZLANTESINTWSH, 7075 A
TESTZIDNERLHDEE A

2. M4 (EEY v FEVHEIR) ZRELHBVT
TV, M ZHRET S &, ¥Y7AO7O7 T A
ATIESINTWS MA7 BNERICR D T,

VAN S~

AR TMIO—RIEDBEER, T—7
LWEYHEROM I—RZEELTLEE W,

The M code set here is executed in the macro
program before starting the measurement
cycle.

] noTE

1. The M46, M47, M53, and M58 commands are
specified in the macro program and it is not
necessary to specify them in the machining
program.

2. Do not set M46 (spindle touch sensor selection).
If M46 is set, the specified M47 in the macro
program will be invalid.

/\ cAuUTION

If the M code to be used are changed for
special specifications, set the table-mount
sensor selection M code.
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RERE

S
Setting Item nE

Description

CEHAIRIES M O— K
‘M CODE AFTER
MEASUREMENT

INET,

g

HRELEMI—RAEHAIRICY V7 ONTET

The M code set here is executed in the macro
program after completing the measurement
cycle.

BZRBERFHDEE A,

AN

W,

M46, M47, M53, M58 [c DWW T, ¥ 07075 A
ATESINhTWS o, MI7OT S LTEST

BT M O—RHBEDB EE(E. T
YyFEVYRIROM I-RZERELTLLE

] NoTE

The M46, M47, M53, and M58 commands are
specified in the macro program and it is not
necessary to specify them in the machining program.

/\ cAUTION

If the M code to be used are changed for
special specifications, set the spindle touch
sensor selection M code.

<F—HDRE. EEHE>
1) A—VIBBF—=ZFRALT. T—FZREHDVRIERE
YHEBICH—VILEBBLET,

2) TIANNF—=ZEBLT, BEZADLET,

s

<Setting and changing the data>

1) Move the cursor to the item for which the data is set or
changed by using the cursor control keys.

2) Input a numeric value using the data entry keys.

] NoTE

ANT—4 &HEIF, “-9999.9999 ~ 9999.9999” TTF, =L, £
ETOER, HAFESM I-RELVCHARESM I—R
[CDWTIE, YA FXDOBUBIFANTE R Ao

3) (Enter) ¥—ZHLFEI,

s

Input range: —-9999.9999 to 9999.9999. For the distance to the
spindle nose, and the start and end M codes, a negative value is
not allowed.

3) Press the (Enter) key.

] NoTE

SHAIRTES M O— RE L UEHAIEIES M O—RIC0" 2R EL
TH, T—IDRBESINTVWEVWOERUREICA D, BEER
IFZEBICHEDET,

<F—HDHERE>

1) A—VIBEF—%=2FHALT. T—%EHEITBERIC
ﬁ_\/}b%%ﬁ]bi?o

2 VI7hF— [VUT] 2BLET,
BHHEICT—YEBEETDINESIHIDA Yy E—IDNKRREIN
£9,

s

If “0” is set for MEASUREMENT START M CODE or
MEASUREMENT END M CODE, the state is regarded as no data
has been set and blank is displayed on the screen.

<Deleting the data>

1) Move the cursor to the data to be deleted by using the
cursor control keys.
2) Press the [CLEAR] soft-key.

The message is displayed on the screen if the data may
actually been deleted.

] NoTE

CDEE, BEIFADLBVWTLLIZE W,
3 VI7hF— [ET] 2HLET,

s

At this step, do not input a numeric value.
3) Press the [EXECUTE] soft-key.

] NoTE

F—AEBEELRWVWGEEIE. V7 hF— [Fvr>rEI] LT

<IEE W,

Press the [CANCEL] soft-key if the data should not be deleted.

P | 7 OT=T10F: 3

Measuring Table-mount Sensor Height

ZZTE TP OETDREAEICOWTHRRBAL
E N

F=TIerY0EIE, TTIIEYUTTF—YERE BE
D LY 1EIZ ICRELET,

<HIEFIE>

1) BIEXRIBIRTZEZRITET,

2) FEICTEHZWETARNN—ZBWOHIFTET,

This section describes the procedure for measuring the height
of the table-mount sensors.

The table-mount sensor height should be set for ‘'SENSOR1
HEIGHT Z’ on the ‘TABLE SENSOR DATA SETTING’ screen.

<Measuring procedure>
1) Open the operation panel side door.

2) Mount a tool or a test bar in the spindle.
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3)
4)
5)

6)

7)

8

s

] noTE

1. THICEODMIFZ2ITEHZWETAMNN—(F, TEHZWNIE
TRAMNRN—DOREIHNEREICON>TWVWEDEDEFEAL T
=L\,

2. THICHOMITZTEHZWVWET X M=, FHT 1MW
DERIBERZBIABVWEDEFERALTLIZET L,

BENXRIIWBIR 7 ERDET,

ZHERSERITET,

FHRET. TEHDIZWETA M —ZT=TILEVHD
X, Y8 BEIL £,
TEHROTOT I LEANULET,

00100;

G49;

M47;

G92 Z0;

G91 G31 Z-1000.0 F200;

#100 = #5063;

GO1 Z3.0 F200;

G28 Z0;

M30;

BEREERY v [ (BE) ZWLEd, L7075
LERFTIZZEICED, ZEEMESERVECOTE
DOREMI ST OEMEE TOREN. JEVEH
#100 ICEERSNF T,

T DETE, TEDALDKDFET,

EUHDEE =D-(A+C)

D: <RI =Z>ITtEVH >

Z MRS ERNE TOEHS -V S ST —T I
tEFETOIE

<RItV E>

R S ERIB TOTHMS Y S5 T— T
FEmFLE T O R

Al TEHT—ISAUNSTEDHET O

C: ZHmESERMNBTCOIEDAELEAST—TILt
VU OEREE TOERME (AT ETE #100 DH{E)

3)
4)
5)

6)

7)

8

1. The length of the tool or the test bar to be mounted in the
spindle must be measured accurately beforehand.

2. The tool or the test bar to be mounted in the spindle must be
shorter than the maximum tool length of the machine to be
used.

Close the operation panel side door.
Return the Z-axis to the zero point.

Move the tool or the test bar manually to the center (X- and
Y-axes) of the table-mount sensor.

Input the following program.

00100;

G49;

M47;

G92 Z0;

G91 G31 Z-1000.0 F200;

#100 = #5063;

G01 Z3.0 F200;

G28 Z0;

M30;

Press the automatic operation button it [START] (Start).
By executing the program indicated above, the distance
from the nose of the tool, with the Z-axis returned to the
machine zero point, to the contact face of the sensor to
common variable #100.

Calculate the height of the sensor using the formula below.
Sensor height=D — (A + C)

D: <Vertical machining center>

Distance from the spindle gage line to the table surface with
the Z-axis returned to the machine zero point

<Horizontal machining center>

Distance from the spindle gage line to the center of table
rotation with the Z-axis returned to the machine zero point
A: Distance from the spindle gage line to the tool tip

C: Distance from the tool tip to the table-mount sensor

contact face with the Z-axis returned to the machine zero
point (Value set for common variable #100)
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3 aesieg

FUNCTIONS
3-1 BE8TERAE
Automatic Tool Length Measurement
B Outline

ZDYRATLlE, FESDNERE LFRchic. SETEESEN
V=)LV y Sy FFEERMICHLSZEMI T THAELT
WeIEBRAEEEZZ, oY OFERICEDEE LY X
TATY, AIESNITER@EEF. PRLAHTES
hWEIBRBERESICEBNICAD (XE) ahExd, hn
lckh, BERODRPIEZRBLULEEDTERAERED
KIBICERESNE T,

Using a contact sensor, this system automates measurement
of tool lengths conventionally measured manually using a tool
presetter or by bringing the tool tip into contact with the datum
plane.

The tool length offset amount obtained in this measurement is
automatically input to the tool length offset number specified by
an H command or the existing tool offset amount is updated by
the result of measurement.

The tool length measurement time during setup or after
changing tools is remarkably shortened.

BB TRRAEDERHE

Specifying the Automatic Tool Length Measurement

ZZTE. BEBTERAEOESAEC OV THBLET,

G324X .Y .B_.H _.F.R_.M_.E_;

This section describes the command format for automatic tool
length measurement.

¢ G324 .o BEITERATEES Calls out the automatic tool length
measurement cycle
© X e YU RGICHT 2 TEFRLO XES 7~ Shift amount of the tool center in the X-axis
= direction from the center of the sensor
LT AU YU RGICHT Z2ITEFRLO Y S 7~ Shift amount of the tool center in the Y-axis
=<1 direction from the center of the sensor
* B, kRITER Tentative tool length
o H e TERMIEES Tool length offset number
LR R TV ABRERED R+ v 7XDRE Skip feedrate used for detecting the sensor
position
¢ R e 1 BIEHAL 3 EIEFHAIODER Selection for the number of measurements
(1 time or 3 times)
¢ ML e —FHEIEER. EHDOER Selection for feed hold (valid or invalid)
O e e TERAGCEDAF v 7% EE Skip feedrate used for measuring the tool

VAN 3=

1. PRLAHIKR. IELVEIBDITERBIEE®R®RTET S
TERBEBSZDHIBHULTLIEZV,
PRLAHZRESLEBEWE, JEVETH #148 ICIRES
NTWSEHTIERBESHAELEBS L UTHEREINES, &
DFE. NI T30V RBEET>TVWBRIERET. ¥
NIT NC B BUSY IREEE 1D, FWHBESDT—IHIELL
BHAFhEBWT ERBDOET,

L) “pEs—sofe GGR) WA (116 —)

2. TEEGEE#E (A7vay) OFFARKICHI9 TIER
HEBSZHEIEELTWRIBEETH>TH, VBT
OTCTIEZAT R EER. RBOIERMAASNEH
(HIEBS) ZBELTLEZW,

length

/\ cAuUTION

1. For address H, specify the tool length offset number
for which the measured tool length offset amount is to
be set.

If address H is not specified, the spindle tool number
stored at common variable #148 is used as the offset
number. When this happens, in rare cases, such as
during background editing, the NC unit may go into the
BUSY status and the spindle number data may not be
read correctly.

m “Contents of Measurement Data Stored to Variables”
(page 116)

2. When the tool length offset number is automatically set
by specifying “H99” with the tool life management
function (optional), specify the offset number (H) for
which the actual tool length is set.
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] NoTE

1.

10.

11.

12.

13.

14.

15.

G324 I BT R L RADSIEUCIFNE = ZMAIML TSI W,

PRLZABZEMT 2, WRERERMEBELD XFy 7%DIC
RDET,

FRLZABIES0mm U EZESLTL LIV, 50mm &K DH/hE
WMEZIEST D&, BEICZZ—LA (No.3161) NERRSNET,

PRLULAFZEETZE. RF v FEDEREE 2000 mm/min I

TOxEI,

7R L R F & 2000 mm/min LTS L TS W 2000 mm/
min KD REWNEZIESIT S &, BEICTZZ—LA0 (No.3164) H
RBRINFT,

ZRLRARIFESELCH MM ST, BN IEEHHICKRD X
—g_o

ZRLZAMIFESEICHHIDS5T, BREUMNMI—FEILEFICH
DFEI, ffl. PRLABZESULTVWREZEDHABEHNTI,

PRLAMZES LT, —KELEDNREDOHBE. PRLXB
TESITHARIERNEELGEZE. TEORNENETD 50
mm FEIOME TEIELET,

ITERBEDYA TR, 7—TIEryYF—IREBE CTHREL
TLEEL,

BB TERANEZT> LRI, TERBEDY A TZEELT
b, IERBIEEBREEINE A, BE. BB IERAIEZ
ToTLIEE W,

RAET2TEDOIER + 50 mm DED. Z MR REIRMLE T
DEMT —I A NS TOEMEXTOEELDDBREN
Ba. PRLABREESTEEEA.

FRLAEZAEKIT B, IERAERORF Y TEDREF
200 mm/min IC7& D £9,

7 R L X E & 2000 mm/min L TZ3#EH L TSI W, 2000 mm/
min KD XEWNEZIERT S &, BEICZ Z—L (No.3178) A
RREINET,

B TERAEZT-ILEEDIERBESIF. WRBESEEL
THREINFET, D, BEREFBEEICIEONEREINET,

FPRLREWEF, Y70O0TX7€FX2—% 63MUBELDIERARET
ED

1.

10.

12.

13.

14.

15.

Enter a decimal point for the argument of addresses specified
following G324.

An axis is moved in the skip feed mode from the machine zero
point if address B is omitted.

For address B, designate a value greater than 50 mm. If a value
smaller than 50 mm is designated, an alarm message (No. 3161)
is displayed on the screen.

Skip feedrate is 2000 mm/min if address F is omitted.

For address F, specify a value of 2000 mm/min or smaller. If a
value greater than 2000 mm/min is specified, an alarm message
(No. 3164) is displayed on the screen.

If address R is designated, 3-time measurement mode is called
disregarding of the designated value unless it is omitted.

Concerning address M, feed hold (temporary suspension of
program execution) is always valid disregarding of the set value.
Note that address M is valid only when address B is specified.

When the feed hold (temporary suspension of program execution)
is valid with address M specified, the tool nose stops 50 mm away
from the sensor if the tentative tool length set by address B is
accurate.

Set the tool length offset type on the TABLE SENSOR DATA
SETTING screen.

If the type of the tool length offset is changed after executing the
automatic tool length measurement, the tool length offset value is
not changed. Therefore, it is necessary to measure tool length
offset after changing the type of the tool length offset.

. If the value of “length of the tool to be measured + 50 mm” is larger

than the distance from the spindle gage line to the sensor contact
face with the Z-axis returned to the machine zero point,
designation of address B is not allowed.

During tool length measurement, skip feedrate is 200 mm/min if
address E is omitted.

For address E, specify a value of 2000 mm/min or smaller. If a
value greater than 2000 mm/min is specified, an alarm message
(No. 3178) is displayed on the screen.

Tool length offset obtained by the execution of automatic tool
length measurement is set as the geometry offset data. Therefore,
“0” is set for wear offset data.

Address E can be specified with macro executer version 6.3 or
later.
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HETERAEOZ7O—Fv—b Flow Chart of Automatic Tool Length Measurement

ZZTiE. BBIERAEORNEZ 7 O—Fv—hZ{FERAL  The flow of automatic tool length measurement is explained
TEHBELET, below using a flowchart.

( %Wﬁ% )
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[Eu

| TEE A E L R |
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R7Oy IREBRAA Y FERUIERAR 75 WIRENRILAIO R 700y ¥ %= kR *
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| TFE R 752 W B SR LEID K 7B |

!

| BB S > [l(EE) £ T |

[
|

| FRLZF TIES LIRSy F%DRET Z 87 T B |

!

| 2%y FHBEMS 2 Wbt S mm R |

®
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( Start of operation )

| Set a tool in the spindle

l

| Start automatic tool length measurement (G324)

l

| The Z-axis returns to the machine zero point *®

l

| The spindle is positioned at the center of the table-mount sensor*"

l

B = empty? Yes

No

Sensor air blow ON (M53)

l

Z-axis moves at a rapid traverse rate to a position where the tool tip is approximately 50 mm
away from the table-mount sensor

M = empty? Yes

No

| Spindle orientation is canceled

:

| Feed hold (temporary suspension of program execution)

l

Release the door lock for the front door or the operation-panel-side door by pressing the DOOR
UNLOCK switch*?

l

| Open the front door or the operation-panel-side door

l

| Turn the spindle manually so that the tool tip can come into contact with the sensor

:

| Close the front door or the operation-panel-side door

l

| Press the automatic operation button || [START] (Start)

v

| Z-axis moves down at the skip federate specified by address F

!

| Z-axis moves up 5 mm from the skip position




BB
FUNCTIONS

115

| 3 Bt | | 1 @R |
| i

| TERAE |
! !

| Z8h 5 mm £5 |

(AYAY-S

3EEHAIL feh ?

l F

3 EDEHAMED FEEZ B

l

JEVEH #131 ~ #13B ICLERZTLR

:

BEOIERMESZ JEVE #136, #137 ITRTF *°

'

HIERWESBZREEE)

!

Z HER R E)R

|
C IR T )
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No Yes
| Measurement (3 times) Measurement (1 time) |
|
! :
| Tool length measurement ‘
| Z-axis moves up 5 mm ‘
No Measurement

=

completed (3 times)?

l Yes

The median of the measured data
(3 points) is determined

l

Measured tool lengths are stored to common variables #131 to #133

Existing tool offset amount is saved to common variables #136 and #137*°

The new offset amount is set (changed)*

The Z-axis returns to the machine zero point*®

( End of operation )

iERD

] noTE

*1

*2

*3

*4

*5

FPRLAXYZESULcEEE, BRERLITY T N URMAEIR
RIBERHLET

BEy R tRoEm Tl (BBR7R) X1y FZ2HL 7T
ER73%2WIRE/NRIVBIO R 7 ZRIT TS W,

FRLAHDADIRICEDBEES> TAH LI ITERBEES
DIERBEENEEINDZEIBEAT. PRLAHTES
TEHRTERFBEESOHRFEESXIT T #136. EFEMFLE
EXIEVER #4137 ILRESNET,

BEUVCIERBESEFFPREEEICHEL. ERBIESICIFO0
HERELET,

7 SR SR IR, X EhIZ/CS X —4 K31.4 & L U D2560 DR
FEICLD, REERUBEIF/INS X —4 D2560 ICHRES N
fEBICEELET,

*1

*3

*4

*5

If addresses X and Y are specified in the program, positioning is
made at the position shifted by the specified amount from the
center.

For the automatic door type machine, open the front door or the
operation-panel-side door by pressing the [AUTOMATIC DOOR
OPEN] switch.

The existing tool offset amounts are saved to common variables
#136 (geometry offset) and #137 (wear offset) so that they will not
be overwritten by mistake by the offset amounts obtained after the
execution of the tool length measurement cycle with an incorrect
value set for address H.

Measured tool length offset amount is set as the geometry offset
data and “0” is set as the wear offset data.

When the Z-axis returns to the zero point, the X-axis moves to the
zero point or the position set for parameter D2560 according to
the setting of parameters K31.4 and D2560.

AET—5OFRE (RE) AR

Contents of Measurement Data Stored to Variables

B TERAEDAET —FId. AEVEHICRESNE T,

=

iERD

The measured data of automatic tool length measurement is
stored to the common variables.

] noTE

1.

AEVEH#100 ~ #138 DF—F &, RictyH~YIO%ET
T2ELESTIIUTINET,

1.

Note that the common variables #100 to #138 are cleared at the
start of sensor macro program.
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2.

BT #147, #148 (3. Yo O & FBERAEL,. B
BEWICRESNE T,

#148 DEET EFRS. #147 OHEA/KL v hEFES(E. NC DILE
MBUSY LD ETICIFESBISNERA, 2FED. T—F
BHOBBMNRRILNS D EFH A

NC DALIEAS BUSY [C52 2D E/\y 755> RTDH RS-232C A
HANIFEAETIH, MONEBETEHERINDZIET,
UIeh> T, LNV OZHZFE - CNBEZ TS5, HBICEER
BRAWBETSHEICIEESHEZ D > e ERT D &5 R0
ZI1—YPIIOTIT>TLRE W,

2.

For #147 and #148, the data is set automatically independent of
the execution of the programs.

The data stored in common variables #148 (spindle tool number)
and #147 (pallet number of machine loaded pallet) are not updated
immediately if the NC is busy. This means data of these common
variables are not guaranteed in the timing of data updating.

The NC enters the busy state mainly caused by background input/
output processing through the RS-232C interface. However, other
processing could also make the NC busy.

Therefore, if certain processing uses the data in the common
variables above and when such processing is very important, it is
necessary to check if the data in them have been updated to the
latest number using a user macro.

dAEVEH
Common Vari-
able

AE
Description

#100

#101

#102

#103

#104

#105

#106

#107

#108

#109

#110

#111

#112

#113

#114

#115

#116

#117

#118

#119

#120

#121

#122

#123

#124

#125

#126

#127

#128

TERBIEES

#129 Tool length offset number

=/ME

#130 Minimum value
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JAEVER
. AE
Comr:&r; Vari- Description
4131 1 )8 EHAIE
Measured value (1st measurement)
413 2 B E EHAlE
Measured value (2nd measurement)
4133 3 [EH £
Measured value (3rd measurement)
#134 KB
Maximum value
&
#135 Median
4138 TERBEE GIEOMRBES)
Tool length offset amount (previous geometry offset amount)
4137 TERBLR FEOFERHER
Tool length offset amount (previous wear offset amount)
#138
#139
#140
#141
#142
#143
#144
#145
#146
#147 BWRRA/NL Y hES (BRv2 =0Ty 5 0H)
Pallet number (machine loaded pallet) (for horizontal machining center only)
4148 FHTEDITEES
Tool number of spindle tool
#149

1. NMV1500 DCG & & U NMV3000 DCG D55, /X X—%
K314 DREICLD., T—TILE T HAZ X & DOTHE
BB TITS>ZENTEET,

K31.4=0: TEHA~Y OO0 % LARBE Z#HRSERD
Ho NUATOAY T LAKRTH ZHERESRERE. XEHERAER
ZEETT %,

K31.4=1: TEFAXI/O707 5 LABKE L CRTEZ
HERRERE. Y/O7073LIKKED XEFEEBNICTSH
EIEHIE (CAIBRDT B

2. TNy EXEEDTHERUE (T—T Iz TH
ARD X BERMUE) (. /8T A —%5 D2460 (4 /81 k) (T
BELET (NMV1500 DCG & & U NMV3000 DCG D),

AAIEE 0~ 310.000
BAT D mm

qEE

1. #513 (RTER : T— 7)Y HABD X SHEMEAE)
ICHEZRTET ZIHE. /NS5 A—4 D2460 (4 /81 K) I
BRUBEZREL TSI,

1. For NMV1500 DCG and NMV3000 DCG, the table sensor can
move IN/OUT at the position where interference with the X-axis
is avoided, according to setting of parameter K31.4.

K31.4=0: The Z-axis returns to the zero point only when the
tool measurement macro program is started. When the macro
program is finished, the Z-axis returns to the zero point, and
then the X-axis returns to the zero point.

K31.4=1: When the tool measurement macro program is
started and finished, the Z-axis returns to the zero point, and
then the X-axis automatically moves to the position where
interference is avoided according to the macro program.

2. The position where interference between the table sensor and

the X-axis is avoided (the position of the X-axis coordinate
when the table sensor moves IN/OUT) is set for parameter
D2460 (4 byte) (NMV1500 DCG and NMV3000 DCG only).
Data input range: 0 - 310.000

Unit: mm

] noTE

1. When setting a value for #5613 (setting item: the position of
the X-axis coordinate when the table sensor moves IN/
OUT), set the same value for parameter D2460 (4 byte) as
well.
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2. RS A—=%D2460 (4/XA ~) ICHEEHHRE S N TULRL
BABLV O MNBESNTVWEES, XEEIRSERL

2. When no value is set for parameter D2460 (4 byte) or “0” is
set, the X-axis returns to the zero point.

ESCIN
BEITERAIEDOERS Examples of Automatic Tool Length Measurement
E =
Ta% TRES TARRLES
Tool Length Off-
Tool Name Tool Number
set Number
$100 714 X3 )L
Face mill (100 mm dia.) 79001 o1
oty R
Center drill (6 mm dia.) 70010 10
$10 KUJL
Drill (10 mm dia.) 70020 20
20TV RI)L
End mill (20 mm dia.) 10130 30
$20.5 IR—YU >
Boring bar (20.5 mm dia.) 10240 40
00001;
B IS 010 b SRR T9001 ($100 7 =-r A= /L) T E Calling T9001 tool (100 mm dia.
EH U face mill)
GO G28 Z0; ..o 7 ShimE S ER (TEMAIE)  Returning the Z-axis to the machine
[ﬂ s zero point (tool change position)
] noTE
TEXMETSMBIR}. #EICL->T
ErhE, Tool change position differs depending
TEXRBETSMBICDOWTIE,  on machine models.
AfOTOY S IY T5REEES [£17 For the tool change position, refer
RLT<IEE W, to the PROGRAMMING MANUAL
separately provided.
MOB; ...t FEOTEE T9001 D TE%A3c#E Changing spindle tool with T9001

G324 X50.0 B150.0 H1. MO.; ....covviiiiiniiniiciiniens

T9001 (¢100 7 ¥ A3 L) DEH

TERAIE (G324)

.
w
-_—
o
o
o

Execution of automatic tool length
measurement (G324) for T9001
(100 mm dia. face mill)

oY HQCId B X-axis shift amount of
TEFRLOD XS 7 tool center from the

& 50 mm center of the sensor:
50 mm

RKTER 150 mm Tentative tool length:
150 mm

TERMBEES1 Tool length offset
number: 1

—FE B Feed hold (temporary

suspension of
program execution)
valid
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um ] noTE
1. ZPRLRAFMNEBREhTWBDT, 1. Since address F is omitted, skip
Z 2w D EEE 2000 mm/min feedrate is 2000 mm/min.
ICZDERT, 2. Since address R is omitted,
2. FRLARMPEBEINTWEZDT. measurement cycle is executed
1EEHRIICIRD £, once.
3. —EEFLEESc. TEONER 3. When the execution of the program
LYY EEMTE LS IC. ETEM is suspended temporarily, turn the
ZOEIBTRIW, tool manually so that the tool nose is
in contact with the sensor
B I K SRt TI0 (96 Z>F KU L) DT EMHE Calling T10 tool (6 mm dia. center
L drill)
GO G28 Z0; .o 7 ShR B S ER (TEX#AIE)  Returning the Z-axis to the machine
[ﬂ s zero point (tool change position)
Eﬂ NOTE
TEXMETOMEBEIR. BEICEST
ERDFY, Tool change position differs depending
on machine models.
MOB; e FiOTE (T9001) & T10 @ TE Changing spindle tool (T9001) with
T STH T10
G324 B200.0 H10.; .vvvreeiieeeeeeeieesecrereesseessereeesessnnns TI0O@6 Yo RKUJL) DBEETE T10 (¢Execution of automatic tool
RAE (G324) OFEFT length measurement (G324) for T10
(6 mm dia. center drill)
* B200.0 ....cveuveennee. R TE&R 200 mm Tentative tool length:
200 mm
L = I TERE®EIEES 10 Tool length offset
number: 10
s ] noTE
1. ZRLAFMNERKREN WA, 1. Since address F is omitted, skip
Z 2w D EEE 2000 mm/min feedrate is 2000 mm/min.
IChb*xd, 2. Since address R is omitted,
2 FRLIARMABKENTWEDT. measurement cycle is executed
1 EIEFHANCRD 9, once.
T 20, et T20 (10 RUJL) DITEMEHL Calling T20 tool (10 mm dia. drill)
GO1 G28 Z0; .ot 7 BhiiE SER (TEX#AE) Returning the Z-axis to the machine
E:I s zero point (tool change position)
] noTE
TEXBEZETSMUER. BEICE-T
RELEDERT, Tool change position differs depending
on machine models.
MOB; ..o TEOTE (T10) & T20 ® TE#% Changing spindle tool (T10) with
Z5ith T20
G324 B230.0 H20.; ..coocceeeeeeee e T20 (10 R UJL) BT ERBIE Execution of automatic tool length
(G324) DE1T measurement (G324) for T20 (10
mm dia. drill)
* B230.0 ..ccoveveene R TE&K 230 mm Tentative tool length:
230 mm
¢ H20. oo, TERMIEHFS 20  Tool length offset
number: 20
um ] noTE
1. ZRLRAFMNEBEINTWADTT, 1. Since address F is omitted, skip
Z 2w D EEE 2000 mm/min feedrate is 2000 mm/min.
ICEDET, 2. Since address R is omitted,
2. FRLZARMEBENTWBDT. measurement cycle is executed
1 EIFHANCARD 9, once.
T80, et T130 (920 T K Z)L) DT EMEYE Calling T130 tool (20 mm dia. end

U

mill)
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GO1 G28 Z0; oo, Z MR RER (TERIBRAME)

G324 X10.0 B180.0 H30.; ....ooeiiiriiiiieeicciies

s

TEXMETSMUBER. HEICL>T
ERDET,

FHOIE (T20) & T30 DI E
% 23

T130 (920 TV R I)L) DEHIE
FAIE (G324) DEFT

Returning the Z-axis to the machine
zero point (tool change position)

] noTE

Tool change position differs depending
on machine models.

Changing spindle tool (T20) with
T130

Execution of automatic tool length
measurement (G324) for T130 (20
mm dia. end mill)

e X10.0 coooeiiieeee LoHmQcItd B X-axis shift amount of
TEAFLD X# 7 tool center from the
K= 10 mm center of the sensor:
10 mm
* B180.0 ..ccovevveennnn. RTER 180 mm Tentative tool length:
180 mm
e H30. .o TEREIEFES 30 Tool length offset
number: 30

s

] noTE

1. PRLAFMNEBEINTWEDT,
R F v ZiEDEEIE 2000 mm/min
D ET,

2. ZRLRARMEEEINTWBDT,
1EIFHRICARD £,

T240 ($p20.5 R—1 > ) O TERF

H U

GO1 G28 Z0; oo, Z MR RER (TEAIE)
e
IEHETSMBIE. WEICL->T
ERDET,

MOB; .ttt TE#HOTE (T130) & T240 DTE
=M

G324 X10.0 B210.0 H40. MO.; .....covvvvverrrncinniaenaes T240 (205 R—=Y > 7T ) DEET

e
BRAIE (G324) DETT

1. Since address F is omitted, skip
feedrate is 2000 mm/min.

2. Since address R is omitted,
measurement cycle is executed
once.

Calling T240 tool (20.5 mm dia.
boring bar)

Returning the Z-axis to the machine
zero point (tool change position)

] noTE

Tool change position differs depending
on machine models.

Changing spindle tool (T130) with
T240

Execution of automatic tool length
measurement (G324 ) for T240 (20.5
mm dia. boring bar)

* X100 oo EyHANCItg 2 X-axis shift amount of
TEARLOXE 7  tool center from the
hE 10 mm center of the sensor:
10 mm
* B210.0 ..ccoveueennen. RITERK 210mm Tentative tool length:
210 mm
o H40. .o TERMBIEES 40  Tool length offset
number: 40
* MO. .o —FE LB Feed hold (temporary

suspension of
program execution)
valid
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T

] noTE

1. PRLRAFHPEBINTVWZDT,
A%y 7k DEE & 2000 mm/min
[CRDF£T,

2. ZRLARMEEINTWSDT,
1 EEHAC AR D £,

3. —EElEULzEEIC, TEOHER
oY EEMT B LD, FCEHE

1.

2.

3.

Since address F is omitted, skip
feedrate is 2000 mm/min.

Since address R is omitted,
measurement cycle is executed
once.

When the execution of the program
is suspended temporarily, turn the

EEESEBTLRE N, tool manually so that the tool nose is
in contact with the sensor.
N1;
mrz7oos A Machining program
M30;
7I73—L—ERXR Alarm List
B TERAEICE TSP 7—LZTRICRULETS, The alarms related with the automatic tool length measurement
are indicated below.
NoAr75—4
&S e e
Maclo Alarm & Description
No.
3161 FRLZBIZ50mm & D/NESWENESESNFEL | Avalue smaller than 50 mm is specified for address
feo B.
3162 Zxw IEDRICZAE Y FESEHNON ULARWEFE, | Skip feed motion has completed before the skip
BREETBEULE UK, signal is turned ON.
3163 ¥y IESNRAFY TEDICABHIT, I TIC The skip signal is already turned ON before the skip
ON LTWXTY, feed starts.
7R L Z FIZ 2000 mm/min & D K= UMEHIES S | A value greater than 2000 mm/min is specified for
3164
nEULk, address F.
3165 PRLAFICOMUTDEINESSNE LT, A negative value or “0” is specified for address F.
3166 PRLAHICOUTOENESEINE L, A negative value or “0” is specified for address H.
3167 FTHIRE X COEENEZEEFEINTVWET A, The distance to the spindle nose is not specified.
3168 TEREBIFEOY A IhEIRSNh TWEB A Tool length offset type is not specified.
3169 TV 1EINRESINTVERE A No data is set for sensor 1 height.
3170 LU 1 UBEREEX NRESNTWERA, No data is set for sensor 1 position (X coordinate)
3171 T I UEBREZEY NRESNTVWEEA, No data is set for sensor 1 position (Y coordinate)
3172 FEHTERS (JTVZTH #148) 0T, ZRL | The spindle tool number is “0” (common variable
AHbBEBEINE U #148) and no data is set for address H.
7 R L X EIZ 2000 mm/min & D KEWEDLIES A value greater than 2000 mm/min is specified for
3178 NELC. BULLIE, OLTOEINIESSNEL address E. Or a negative value or “0” is specified
o for address E.

3-2 BETEFIERE

Automatic Tool Breakage Detection

[E 3

Outline

CDOYVRAT LG, BEWERE FIF2chic. SETEEEN
TEDITECERREEZRENICMEBL TW &R, Y
YOFERICKDBEL LY AT AT,

This system automates checking for chipping or excessive
wear of a tool conventionally carried out manually using a
contact sensor.
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MIRTRICTZAT S LZ2RTUT, iR ERREERE
LIcWIBDAFfZEY T ?‘-“ﬁﬂé@i@“o IDEE. ERE
MEENTOT S LATES VIR EZBACBEG. TEH
BCHBTL, BEICY 57— A#J\i%‘_r\éh\ EHAMELEL XTI,

AN

BEITERBERE T, Z#HI3IES "—JT‘_L"Z%?b\Sﬁ.':HL‘Z
BICBEULET, CcDiH. TEHRTV—IELTBRERE L
Froa3B-NHhHIEEIE. Z Eﬂl’éi’.b\bﬁ_ékﬁiblgﬁ
EREZT->TLEEIVW, FHEICHBIEFBREZITS

& IRNT—VKLTBRRBELETFHL. IRHZWIHE
WOBIBICDBHD ET,

s

On completion of machining, the program is executed to bring
the nose of the tool to be checked for breakage or wear to the
sensor. If the wear offset amount exceeds the allowable value
specified in a program, it is judged as the breakage, and the
machine stops with the alarm message displayed on the
screen.

/\ cAuUTION

At the start of an automatic tool breakage detection
operation, the Z-axis moves directly from the position
where the automatic tool breakage detection cycle is
called out to the detection position. If there is a danger
that this direct approach of the Z-axis causes interference
of a tool with a workpiece, jig, etc., retract the Z-axis once
before calling out the automatic tool breakage detection
cycle. Execution of an automatic tool breakage detection
function without taking such a danger into consideration
may cause the interference of a tool with a workpiece or a
jig, resulting in damage of the tool or the machine.

] NoTE

TEEMHEEMEE (A7 ay) RESINTWSEE. EEFELE
NEBREZMA LTI, TERFY L DFHIEEDRBES %
HAUEE, RODY—T VY RESDERICED., Po7—AfEIEETE
D, XAV T7ATZLADBSLIEY—T VY RABSICRL, 3FIFR
WIBIZIEET 2 ENTEET, 2DHE. LEARICHU T, A1
VI7ATZLEERL TSRS W,

If the wear offset amount exceeds the allowable limit when the tool life
management function (option) is selected, the system outputs the tool
change (tool skip) signal. After that a required error processing can be
taken including alarm stop by specifying the program return sequence
number. In this case, the main program must be created according to
the required processing.

BETRIMEREDETAE

Specifying the Automatic Tool Breakage Detection

ZITR BRTEMEREOESAEICOVWTHALET,

G325X_.Y_.Z_.H_.Q_.R_.T_.C_.E_;

This section describes the command format for automatic tool
breakage detection.

¢ G325 ... BB TEREREES Calls out the automatic tool breakage
detection cycle
© X e UYL T 2 TEHRLO X 7~ Shift amount of the tool center in the X-axis
=2 direction from the center of the sensor
LT AU EyHHRLIICHETZ2TEHRLO YES 7~ Shiftamount of the tool center in the Y-axis
=2 direction from the center of the sensor
O e e, ZEHORDMNE (F7V)a—MES Z-axis return position (absolute value)
o He e TERBILEES Tool length offset number
LI TR EFEFBILEEDTAE Allowable limit of wear offset amount
N TR 1 BIEHAL 3 EIEFHAIDER Selection for the number of measurements
(1 time or 3 times)
T e EFREFIEENTRE tir EZICERBM  Sequence number
T700Z LD —0 Y ES The sequence number of the block to which
the program should return if the wear offset
amount exceeds the allowable limit.
LI O 2R Z BRI DOREBEERR - B DER Selection of Z-axis zero point return (valid or
invalid)
S OO TEFBEREBOX v THEDRE Skip feedrate used for detecting the tool

AN

1. PRLAHIICRE., BEVEIREDIERBIEEZRET S
IARMEBESELIEILTLLES W,

breakage

/\ cAuUTION

1. For address H, specify the tool length offset number
for which the measured tool length offset amount is to
be set.
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2. TEEMEEBREE (A7 3y) OFERARICH9 TITAER
HEBSZEHEELTVWBBETH>TH, EVHTY
OCTIEZEATZEER. REBOIERNPANSESNICH
(BEES) ZEEELTLLCEZ W,

@ TEESE A Ly L ERSLLTERT 3R, THIAE

ENIEVEH #148 ICRESND I EEFA LT "HA148" &5
BTBENTEET,

g

2. When the tool length offset number is automatically set
by specifying “H99” with the tool life management
function (optional), specify the offset number (H) for
which the actual tool length is set.

@ To use the tool number as its offset number, it is possible to specify
“H#148” utilizing the fact that the spindle tool number is saved in
common variable #148.

] NoTE

1. G325 [CHE< &7 R L AD5HICIF/NERZMmL T IEE W,

2. PRLAZ%ZEET 2L, TEFERBET B, Z #IdHEM
BRERMEICEDXT, £fc. PRLRAZEZESLTH, ITE
FEREZT-AIEOIERBEENRES N TVLWERWES
&, TEFBEREET B, ZE8HIETRL A Z THRS UAME
ICR5TIC, BRERERMEICRD £,

3. PRLAQZEKIT DL, ERFMEEDOTAMEIE 05 mm ICRD
x9,

4, PRLRARIIEBREICIrNDST, BIEUMNEIEIFHNICHD £
ER

5 PRLATIRIEEMERERE (AT7v3y) NREINTVS
EEDHEBWM T,

6. LESMEBHEE (A 7Y 3Y) NRESNTWVWBRET, 7R
LAT%2EKT 2L, BERBEENTREZBILEE, BEIC
7Z—1 (No.3181) NEREIN., EHIEILELET,

7. ClLZEST 2. TERBREZERTY H81IC Z #IFEMRS
BIRMUBICGREL XY, C1.LUAN ST H &, &cld C1. 28
By % CIRBEFIFITVRE A

8. FRLAE#%R&EKT DL, TEIMERERORF Y 7&EDEE (L
200 mm/min IZ72 D £9,

9. ZRLXEIF2000 mm/min U TFZESL T ZE L 2000 mm/
min KD KEWVEZIEST S &, EEICTZ Z7—L (No.3178) A
RRSNhZET,

1. Enter a decimal point for the argument of addresses specified
following G325.

2. Ifaddress Zis omitted, the Z-axis returns to the machine zero point
after the execution of the tool breakage detection cycle. Even if
address Z is specified, the Z-axis returns to the machine zero point
instead of the specified position after the execution of the tool
breakage detection cycle if the tool length offset amount is not set
for the tool for which the tool breakage detection cycle has been
executed.

3. If address Q is omitted, the allowable limit of wear offset amount is
0.5 mm.

4. If address R is designated, 3-time measurement mode is called
disregarding of the designated value unless it is omitted.

5. Address T is valid only when the tool life management function
(option) is selected.

6. If address T is omitted although the tool life management function
(option) is selected, an alarm message (No. 3181) is displayed on
the screen to stop the machine when the wear offset amount
exceeds the allowable limit.

7. When C1. command is specified, Z-axis returns to the machine
zero point before executing tool breakage detection. If a command
other than C1. is specified, or C1. command is omitted, Z-axis
machine zero return is not performed.

8. Skip feedrate for tool breakage detection is 200 mm/min if address
E is omitted.

9. For address E, specify a value of 2000 mm/min or smaller. If a
value greater than 2000 mm/min is specified, an alarm message
(No. 3178) is displayed on the screen.
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BETEFEREO70—Fv—b Flow Chart of Automatic Tool Breakage Detection

ZITlE. BBIEERHORNZ 7 O—Fv—h%Z{ER  The flow of automatic tool breakage detection is explained
ULTEBALET, below using a flowchart.

( 1R ERTA )
|

| FWMICTEEWMD T2 |

l

| 8T B4 BRI % 517 (G325) |

!

| 7 BERIR RENR *ox |

l

| B8 T EIEREEBED X, Y, Z BOMEE2E ‘

l

| FET— 7)Y OROCERS * |

l

| TEOTENT— T YD 5mm FHOMBETEXD TTE |

| 3 @ | | 1 @5 |
| !

| TEENE |

| 78 5 mm L5 |

3EEHALIeh ?

3 EDFHAMED FEME = H

!

DAEVEB#131 ~ #133 ICTERZZIRE

®
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( Start of operation )

Set a tool in the spindle

:

Start automatic tool breakage detection (G325)

!

Z-axis machine zero return*3*+

:

The X, Y, and Z coordinates of the automatic tool breakage detection program start point are stored

:

The spindle is positioned at the center of the table-mount sensor*!

:

Z-axis moves to the position 5 mm away from the table-mount sensor at a rapid traverse rate

No Yes

Measurement (3 times) Measurement (1 time)

i '

Tool length measurement

Z-axis moves up 5 mm

No

Measurement
completed (3 times)?

The median of the measured data
(3 points) is determined

!

Measured tool lengths are stored to common variables #131 to #133
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WLV Z P RLZZ- %97 EIN
{\7 » e A0 -
BN s 7 BRI~
. Ny
R A BRI, 2 \
=48
TERFYTIES - AV

(M66) *2

[ Ly
XA T7AQ7 LD —T VR
E5TIKES
( miFseT )




e

128 FUNCTIONS

No Yes

Z = empty?

Z-axis moves up to the point
specified by address Z

Z-axis machine zero return**

Is wear offset

amount within the No
allowable limit?
Yes Yes
No
| Alarm stop
The tool skip signal is turned on
(M66)*2
Yes T=0?
No
Program returns to sequence
number T in the main program
< End of operation )

T

] NoTE

T PRLAXYZESLcEEE, BRERITY T M UAEBIK
UBRHLET,

2 IEFMEENTONTVWAIETIL—TOFERAFROIEZ®E
HicEFme L, RICCDTIL—TDIEZED T2 L. A—7
IW—=7ADFRHIENEHICTOEENET,

*3TFRLACLZBRULILEZDHETLET,

L) TesegmEgs K7vay) OEECOVNTIE. 4
HEBA—H—DEKGBHAEZSBL T{EE L,

*4 7 SR SERE. X EhE/CS A —4 K31.4 K D2560 DX
FILED, BERBRMNEXIZ/INT X —4% D2560 ICERES N
fEICEEULET,

*1 If addresses X and Y are specified in the program, positioning is
made at the position shifted by the specified amount from the
center.

*2  The tool in the tool group under the tool life management is
forcibly set to the life expired state. If a tool in this group is
specified next, the spare tool in the same group is called to the
spindle.

*3 Executed only when address C1. is specified.

Lo

For details of the tool life management function (option),

refer to the instruction manual prepared by the NC

manufacturer.

*4  When the Z-axis returns to the zero point, the X-axis moves to the
zero point or the position set for parameter D2560 according to
the setting of parameters K31.4 and D2560.

AET—5OFRE (RER) AR

Contents of Measurement Data Stored to Variables

ERIERBEREONET—F . JEVEHICRFSNSK
ERS

T

The measured data of automatic tool breakage detection is
stored to the common variables.

] NoTE

1. JEBEVEH#100~ #138 DTF—Fd, RictrHY~< o/ O%2ET
TEELE>ICVYTEINET,

1. Note that the common variables #100 to #138 are cleared at the
start of sensor macro program.
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2.

BT #147, #148 (3. Yo O & FBERAEL,. B
BEWICRESNE T,

#148 DEET EFRS. #147 OHEA/KL v hEFES(E. NC DILE
MBUSY LD ETICIFESBISNERA, 2FED. T—F
BHOBBMNRRILNS D EFH A

NC DALIEAS BUSY [C52 2D E/\y 755> RTDH RS-232C A
HANIFEAETIH, MONEBETEHERINDZIET,
UIeh> T, LNV OZHZFE - CNBEZ TS5, HBICEER
BRAWBETSHEICIEESHEZ D > e ERT D &5 R0
ZI1—YPIIOTIT>TLRE W,

2.

For #147 and #148, the data is set automatically independent of
the execution of the programs.

The data stored in common variables #148 (spindle tool number)
and #147 (pallet number of machine loaded pallet) are not updated
immediately if the NC is busy. This means data of these common
variables are not guaranteed in the timing of data updating.

The NC enters the busy state mainly caused by background input/
output processing through the RS-232C interface. However, other
processing could also make the NC busy.

Therefore, if certain processing uses the data in the common
variables above and when such processing is very important, it is
necessary to check if the data in them have been updated to the
latest number using a user macro.

dAEVEH
Common Vari-
able

AE
Description

#100

#101

#102

#103

#104

#105

#106

#107

#108

#109

#110

#111

#112

#113

#114

#115

#116

#117

#118

#119

#120

#121

#122

#123

#124

#125

#126

#127

#128

TERBIEES

#129 Tool length offset number

=/ME

#130 Minimum value
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JAEVER zs
Comr:glr; Vari- Deslcj:gr?:.tion
4131 1 BB EHAE
Measured value (1st measurement)
413 2 b1 B EHAIME
Measured value (2nd measurement)
4133 3 [Bl B S
Measured value (3rd measurement)
#134 SA(E
Maximum value
#135 Gl
#136
#137
#138
#139
#140
#141
#142
#143
#144
#145
#146
#147 BHIRA/L v hES (B@REYY =T8> DH) .
Pallet number (machine loaded pallet) (for horizontal machining center only)
#148 FHTEQTEES
Tool number of spindle tool
#149

1.

NMV1500 DCG & & UF NMV3000 DCG D¥HHE. /INT X —%
K31.4 DEREICELD, T—TIL YT HAZ X & DT D
BUETITS>ZENTEXY,

K31.4=0: TEFAIX 707075 LRKRE Z#ERERD
Ho XNUOATOTZLAKRTEZHRRERE. X#HRIER
ZRITT %,

K31.4=1: TEFANI7O707 5 LABKE L CRTEZ
HRRERE Y7O070774LKKED XEIFEEBNICTSH
EHHIBICAIBRDT B,

Ty e XBMEOTHERIE (F—7I)LEY Tl
ARED X BHEEREMIE) ($. /ST X —% D2460 (4 /81 K) (T
BELZXY (NMV1500 DCG & & U NMV3000 DCG D),

AAIEE 0~ 310.000
BAL D mm

s

1. #513 (RREEE 7 -7y TEARO X S$EELE)
ICHBZRET 5B, /NTA—5 D2460 (4 /81 k) I
HBRUHMEZREL TS W,

2. JXTA—%5D2460 (4 /X1 &) ICEENEREST N TLEW
BERLV 0 NRESNTVWIES, XEHIZRAERL
9,

1/,

2

1.

For NMV1500 DCG and NMV3000 DCG, the table sensor can
move IN/OUT at the position where interference with the X-axis
is avoided, according to setting of parameter K31.4.

K31.4=0: The Z-axis returns to the zero point only when the
tool measurement macro program is started. When the macro
program is finished, the Z-axis returns to the zero point, and
then the X-axis returns to the zero point.

K31.4=1: When the tool measurement macro program is
started and finished, the Z-axis returns to the zero point, and
then the X-axis automatically moves to the position where
interference is avoided according to the macro program.

The position where interference between the table sensor and
the X-axis is avoided (the position of the X-axis coordinate
when the table sensor moves IN/OUT) is set for parameter
D2460 (4 byte) (NMV1500 DCG and NMV3000 DCG only).

Data input range: 0 - 310.000
Unit: mm

] noTE

1. When setting a value for #513 (setting item: the position of
the X-axis coordinate when the table sensor moves IN/
OUT), set the same value for parameter D2460 (4 byte) as
well.

2. When no value is set for parameter D2460 (4 byte) or “0” is

set, the X-axis returns to the zero point.
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BHE T EHRRREOERS Examples of Automatic Tool Breakage Detection

Z30.0
TT TT ZO
[ 11
[} [
[ 11
E =
Ta% TRES TARRLES
T Tool Length Off-
ool Name Tool Number set Number
3T RYIL
Center drill (3 mm dia.) 70010 10
6 R UL
Drill (6 mm dia.) 10120 20
P10V RI)
End mill (10 mm dia.) 70240 40
00001;
10, et TI0 (@3 > RUJL) DTEMYE Calling T10 tool (3 mm dia. center
L drill)
GO1 G28 Z0; evveeeeee e 7 iR S8R (TExciaizE) Returning the Z-axis to the machine
[ﬂ s zero point (tool change position)
 noTE
TEMETOMEIR. BEICL>T
EBDEY, Tool change position differs depending
TEXMETSMBEICDWTIX,  on machine models.
AfOTO7 52> I5REES [£17 For the tool change position, refer
BLTLLIEE W, to the PROGRAMMING MANUAL
separately provided.
MOB; .o FEHOTEE T1I0 D TE %R 3 Changing spindle tool with T10
N1;
@3z FRUI)
(3 mm dia. center drill)
MT707 %A Machining program
G325 H10.; .ieiiiiiiieeiies e rr e 3ty RYUJJOBEETEHIEMR Execution of automatic tool
H (G325) =17 (L) breakage detection (G325) for T10
(3 mm dia. center drill) (after
machining)
* H10. o TERMIEHES 10  Tool length offset

number: 10
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um ] noTE

1. ZRLRZNMEBREhTWBDT, 1. Since address Z is omitted, the
TEREREET o ZH#IHE Z-axis returns to the machine zero
WMESERUBICED £, point after executing the tool

5 FRLZQABKBEINTVEDT breakage detection cycle.

' BT S DFREE 0.5 mm LUZI: 2. Since address Q is omitted, the

X allowable limit of wear offset amount

3. PRLZRAEBENTNBDT, s0.5mm.

1 EEHAC AR D 9, 3. Since address R is omitted,
measurement cycle is executed
once.

TA20; e T120 (96 KU JL) DTEMFH L Calling T120 tool (6 mm dia. drill)
GO1 G28 Z0; oottt Z R SR (TEK#iE) Returning the Z-axis to the machine
[ﬂ s zero point (tool change position)
4L R
] noTE
ITERBZETSMUER. BWEICL->T
D EY, Tool change position differs depending
on machine models.
MO1;
MOB; .o FOTE (T10) & T120 ®TE  Changing spindle tool (T10) with
7z i T120
N2;

(96 RUIL)
(6 mm dia. drill)

G325 H20.Q1.0;

MIZ70O7 5 A

6 RUIILOBEETEFERT
(G325) METT (INI)

Machining program

Execution of automatic tool
breakage detection (G325) for T120
(6 mm dia. drill) (after machining)

e H20. oo TERMHIEHFS 20  Tool length offset
number: 20
e Q1.0. oo, EREFBIEEDFFAME Allowable limit of tool
1 mm wear offset: 1 mm

T

] noTE

1. ZPRLRAZNMEREINTWBDT,
TERBREZT oK. Z 88
WRAERUBICED £9,

2. ZRLARMWEEEINTWSDT,
1EEHAICARD FT,

T240 ($10 TV R 3L ) O TEMH
L

Z MR ER (TEMRTE)

T

TEXMETSMER. BEICL>T
ERRDET,

FEHOTE (T120) & T240 DI E
% R

1. Since address Z is omitted, the
Z-axis returns to the machine zero
point after executing the tool
breakage detection cycle.

Since address R is omitted,
measurement cycle is executed
once.

Calling T240 tool (10 mm dia. end

mill)

Returning the Z-axis to the machine

zero point (tool change position)

] noTE

Tool change position differs depending
on machine models.

Changing spindle tool (T120) with
T240
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NS3;
(010 T RIJL)
(10 mm dia. end mill)
G325 X5.0 Z30.0 H40.; ...ceevreeeerieeeneeesneee e 10TV RIJLOEHTEWERE Execution of automatic tool

M30;

(G325) MZET (AT AED)

s

breakage detection cycle (G325) for
T240 (10 mm dia. end mill) (before

machining)

........... ErHdlcKgE  X-axis shift amount of
TEFRLO XES 7 tool center from the
NE 5mm center of the sensor:

5 mm

........... ZEHDRD L& 30 Z-axis return position:
mm (7 7Y 21—k 30 mm (absolute
B command)

........... TER®MIEES 40  Tool length offset

number: 40

] noTE

1. ZRLZQMPEBZhTWwdoT, 1.
ERFAEE0HFAMEIF 0.5 mm (/R

DEI,

2. ZRLARMEKShTWZDT, 2
1 EEHANC A D £,

MI707 24

Since address Q is omitted, the
allowable limit of wear offset amount
is 0.5 mm.

Since address R is omitted,
measurement cycle is executed
once.

Machining program

773—L—ER

Alarm List

BB TEMEREICE T2 7 —LZTRICRLET,

The alarms related with the automatic tool length measurement

are indicated below.

NoAr7—A4
&5 = L
Macro Alarm & Description

No.
7 R L X E T 2000 mm/min & D KEVWENIES A value greater than 2000 mm/min is specified for

3178 NFELC BULLIE, OULTOEISESESNEL address E. Or a negative value or “0” is specified
fco for address E.

3181 TEOHENMEEINE U, Breakage of a tool is detected.

3182 AFw TEDHBRICAF Y AEBHNON ULWwEE, | Skip feed motion has completed before the skip
BEFETBEULELU, signal is turned ON.

3183 AFy IESHNRAFY TEDICABHIC, ITIC The skip signal is already turned ON before the skip
ON LTWZXT, feed starts.

3184 FRLAHICOUTOENESENE U, A negative value or “0” is specified for address H.

3185 FRLZAQICOKDNETWNENIESEINE LT, A negative value is specified for address Q.

3186 FRLATICOKDNESWMENIESSNE L A negative value is specified for address T.

3187 FHIGREF COEBNEEINTVWEE A The distance to the spindle nose is not specified.

3188 TERBEDYA IHBIREINTWE A, Tool length offset type is not specified.

3189 TV 1EEIHPRESNTVEE Ao No data is set for sensor 1 height.

3190 Lo 1 UBEHMEZEXARESNTVET A, No data is set for sensor 1 position (X coordinate)

3191 U1 UBEREEZEY NRESNTVWEREA No data is set for sensor 1 position (Y coordinate)

3192 FPRLRZILT—=7I Y EELDEWVIER A value indicating a point lower than the sensor

BeULELE

upper face is specified for address Z.
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YoA7I—A0
Macfjlarm e Description
No.
3193 THTEERS (AEVTH #148) N0 T. ZRL | The spindle tool number is “0” (common variable
AH®BEBEINE U #148) and no data is set for address H.
3-3 |mAMe709 5 LH

Unmanned Operation Example Programs

BB TEMEREBEICSVWT, PRLATTROY—T>
ABESEEDTDILICKDERRER, XY 70754
(MIT7AT5L) OY—TYRABESTICRTIENTER
EE

DI EZIGAT BRI EICELD, EERER. 7I7—LTE
EEIEEERBEREHTITIEDIENTEET,
BEXRAR (TEOMEMEEINLEE) OERAIBLT
7077 LH%E TEICRULET,

T

When executing the automatic tool breakage detection
program, it is possible to return the program flow to the
required block in the main program (machining program) by
specifying the sequence number of this block as the return
sequence number “T” in a program call command.

Therefore, it is possible to continue operation without stopping
it even if an error occurs during the execution of a program.
The following flow chart shows an example of how the
sequence return is used (when the tool breakage is detected)
in actual production and the program.

] NoTE

REERERDODERDOTEICED. AT 3 ViR
BRSBWEENHD XTI,

<3ERf>

g

REZ{TDRITN

Depending on the processing to be carried out after occurrence of an
error, some option setting may be necessary.

<Operation example>

] NoTE

COEBABMTIH. NKESARRBLONLY N FYIYHRETT,

For this operation, signal indicator and pallet changer are necessary.

| B BT BT ER T % 217 (G325) |

| TEfEERE |

| TEX*YIES AV |

| XAV TATS LD~V AES T ICES |

| TR TIREEC LT/t y k2t |

'

HRTIERINT LD FHIENFUHENIINT

:

fEEEDINWHENI/KL Y kDT —0 Z 3
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Execution of automatic tool breakage detection cycle (G325)

l

Tool breakage is detected

'

Tool skip signal is turned ON

l

Return to sequence number T in the main program

'

| The workpiece is assumed to have been machined and pallet change cycle is carried out |

'

:

A spare tool is called automatically
from the next operation

An operator changes the workpiece on
the unloaded pallet

<777 LH>
00001;

N1;

@10tErFRUIL)

(10 mm dia. center drill)
G90 GO0 G54 X50.0 Y50.0;

Y-50.0;
X-50.0;
G98 Y50.0;

G325 H1. Q0.3 T10,; ..........

<Program example>

TI@lote>Yy RUJL) DTEMH
L

Z MR ER (TEMIE)

s

ITEMETSMER. #ElCL>T
ERRDFEY,

TERBETOMBICDWTIE,
MO TOY SV IHREEES
BLTLLIEE W,

FHOTEE T1 D TE%ZM

G54 DT — U ERRICE D X50.0,

Y50.0 lc TEAF %D THRIERD

730.0 DAIEICRED TREBERD
T2 (05 RUJL) DTEEHEL

800 min~! D [EIEREE T X HIFix

ARy kRU YT A )L
(G81) %==EAT

P10ty RUJLDOBEETENIE
(G320) DET (L)
EFEMIEEN 0.3 mm 2# % 1215
&, Y7070 LAKNTIER
v TIEENAVL, V=T VR
FE2SNIOMUBEOT7O7 S LEET
(NI TIREIC LR, /Ly k
RiR)

Calling T1 (10 mm dia. center drill)
tool

Returning the Z-axis to the machine
zero point (tool change position)

] noTE

Tool change position differs depending
on machine models.

Q:j For the tool change position, refer
to the PROGRAMMING MANUAL
separately provided.

Changing spindle tool with T1

Positioning the tool in the G54 work
coordinate system to the point
(X50.0, Y50.0) at a rapid traverse
rate

Positioning of the Z-axis to Z30.0
level at a rapid traverse rate Calling
T2 (5 mm dia. drill) tool

Starting the spindle in the normal
direction at 800 min~"

Execution of spot drilling cycle
(G81)

Execution of automatic tool
breakage detection cycle (G320) for
10 mm diameter center drill (after
machining)

If wear offset amount exceeds 0.3
mm, the tool skip signal is turned on
in the macro program and the
program of sequence N10 and the
following blocks are executed (after
placing the machine in the operation
completed state, pallet change cycle
is executed.).
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GO1 G28 Z0; oo 7 iR AE)R (TEX#iE) Returning the Z-axis to the machine
[ﬂ 5 zero point (tool change position)
4L R
Eﬂ NOTE
TERXMETOMEBEIR. BEICEST
ERDFEY, Tool change position differs depending
on machine models.
MO1;
MOB; e FEHOTE (T1) & T2 dTE#%% Changing spindle tool (T1) with T2
#
N2;
(5 RUJL)
(5 mm dia. drill)

G90 GO0 G54 X50.0 Y50.0;

G99 G73 Z-15.0 R2.0 F80;
Y-50.0;

X-50.0;

G98 Y50.0;

G325 H2. Q0.3 T10,; ..........

G91 G28 Z0;

G54 DT — U EEERICE D, X50.0,
Y50.0 IC TEMNEk D TRIERD

Z30.0 DBICRIXD THRERD
TT@lote>Y¥ RUJL) DTEMH
v

1000 min~" D[EIEREE T T EhFix

SERENANRY Y TSI
(G73) ==E1T

o5 RUILO BT EfERE
(G320) DET (ML)

B EmIEEN 0.3 mm &2l % 1235
&, Y7070 LRNTIEX
FyIESNAVL, YT VR
BESNIOUBO IO S L%EET
(NI TIRBEIC L fcte. /SL v b
i)

’

@ xomTsn. HTEEERLE
—g—o

Z MR ER (TEMRTE)

g

TEXMETSWUER. HEICL>T
REEDEI,

FHOITE
#a
EEFBLEENHFRE (03mm) %
WA fc & =DMNIE

(T2) ET1OIEARR

Z IR R 1B

KLy MM, T—0F v\ —
;

Positioning the tool in the G54 work
coordinate system to the point
(X50.0, Y50.0) at a rapid traverse
rate

Positioning of the Z-axis to Z30.0
level at a rapid traverse rate
Calling T1 (10 mm dia. center drill)
tool

Starting the spindle in the normal
direction at 1000 min~"

Execution of high-speed deep hole
drilling (G73)

Execution of automatic tool
breakage detection cycle (G320) for
5 mm diameter drill (after
machining)

If wear offset amount exceeds 0.3
mm, the tool skip signal is turned on
in the macro program and the
program of sequence N10 and the
following blocks are executed (after
placing the machine in the operation
completed state, pallet change cycle
is executed.).

@ A new tool is used from the next
operation.

Returning the Z-axis to the machine
zero point (tool change position)

] noTE

Tool change position differs depending
on machine models.

Changing spindle tool (T2) with T1

Processing if wear offset amount
exceeds the allowable limit (0.3
mm).

Returning the Z-axis to the machine
zero point

Pallet change and work number
search
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3-4 BEITAEFAE
Automatic Tool Diameter Measurement

VAN /\ CAUTION

XAEMLSIREZYTS I EHTERVWEY T HIRDIES. Do not use this measurement program when the tool

COREZTOTZLZFERLEWTLIEZ L, cannot contact the sensor in the X direction.

[t oigia] [Sensor damage]

B Outline

TERAETOAV S LZFERT2 L. XEBARICIERZA By using the tool diameter measurement program, it is possible

BRAIETEEI, to measure the tool diameter automatically in the X-axis
direction.

FIT1HDOEREZANEL. TIHhS5EHUEZ 7 MIE T First, a tip of one tooth is measured, and then the spindle

(360°+ A#H) HODOHAZAMELET, TNZNOHICDN position is shifted by “360°/number of teeth” for measurement

T, RNAEENEEBESE U TERINET, of the other teeth. The maximum measured value for each
tooth is registered as a tool diameter offset.

g I NnoTE

TELYyFIEDBE, ERABEZAETCEEE A, Note that a random-pitch tool cannot be measured correctly.

ITEZAER Tool Diameter Measurement Face

HHTIERIEET5HIc. TERIEED X #EIZE%A 7 X Before conducting the automatic tool diameter measurement,
RN—RETEMATEL. YI7OZH #511 8LV #5121 measure the X-axis coordinate of the tool diameter measuring

B#xL TSV, surface in advance using a test bar, and register the measured
value to the macro variable #511 and #512.
@ X#7S2AID ST FRAICED > THES 2HE (O When measuring from the X-axis positive (+) side toward
#511 = B Y UEBMEERE X+ X515 XADIE 2" its negative (-) side:
@ XA FZAHIS TS ZACHED, > THET BES #511 = Sensor Pos. X (Machine) + “Stylus width/2”
#512 = BV NBEBWEEX -« 251 7 ZADig =+ 2" (2 When measuring from the X-axis negative (-) side toward

its positive (+) side:
#512 = Sensor Pos. X (Machine) — “Stylus width/2”

G A ZZADIE
Stylus width

< > T B EMEER X, Y
SENSOR MACHINE POS. X, Y

=<

VY EE Z- TMFETOEH /

«——

@ XETZ AN SHET BHBED #511
#511 when measuring from the X-axis positive (+) side

Sensor Height Z — Distance to Spindle

«—— @ XEY A F AR SAET 2HBED #512
: #512 when measuring from the X-axis negative (-) side

BIEAMIE, Y7 OZE #5111, #512 ICRELEET—T The measuring direction is automatically determined by
WEYUREEEm CHRE LY I MIERMEZE X OfEZLL  comparing the values set for the macro variables #511, #512
gLTaaYRIENE I, and Sensor Pos. X (Machine) on the TABLE SENSOR
SETTING screen.

LD “s—7evys—sze BE" (107 x—) LI “TABLE SENSOR DATA SETTING' Screen” (page 107)
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Specifying Automatic Tool Diameter Measurement

VA3 -

1. AESZIRODIERBIEESZE. 7

RLRHICEELT
<IEEW,

PRLAHZEWB TSI E, DBV EH #148 (Ffeld
#149) OXHTEBESHFEBFS L LU TEHINE T,
Fhic, Xy 9970y REERRZEIC NC DULEH

BUSY REEICZ D, FMTREST—IHIELHEHIS
hBWEEHHD XY,

[ DRRIE]

IREMERE (A7>aY) CDEFHH#EIEEEIEE%&: 2.

/\ cAUTION

1. For address H, specify the tool length offset number

for the tool to be measured.

If address H is omitted, the spindle tool number saved
to the common variable #148 (or #149) is used as a tool
length offset number. In such a case, the spindle
number data may not be retrieved correctly on rare
occasions due to the NC BUSY status caused by
background edit or other operation.

[Machine damage]

Even if the tool length offset number is automatically
designated by H99 when using the tool life
management function (option), specify address H (tool
length offset number) for the tool to be measured.
[Machine damage]

Automatic tool diameter measurement
Tool radius (mm)
Measuring start angle (°)

* When omitted, C=0
Measuring point Z (mm)
Tool length offset number
Tool radius offset number
Number of teeth

+ 0<T<40

« When omitted, T = 1
Approach amount (mm)

* When omitted, E =5
Measuring feedrate (mm/min)
*+ 50 <F <200

* When omitted, F = 200
Tolerance (mm)

- 0<Q

* When omitted, Q = 0.5
Measuring type *

0: Standard measurement
1: Precision measurement
* When omitted, S =0

UTHo9 ZHENHEE L TWBIBEATH, G334 TILERHA
EZIBERTIEER. ﬁ'];tr—.?‘%IEtDIEE%ﬁIEﬁv’EJ
FLAHEBIHESLTLIEZL,
[ DRIa]
G334R .C .Z .H.D_.T_.E .F..Q_.S .A_.;
© G334 oo, BB TERAEES
o R e, TE¥ZE (mm)
L O TSR BIEFBAE ()
. HBIEEF, C=0
0 e e BIEESSZ (mm)
O He e TERBIEES
O D e TER@BEES
L TR A (#0
« 0<T<40
o BESEF, T =1
L R 770—F8 (mm)
. HEEF, E=5
© F e BITEEDEE (mm/min)
« 50<F <200
o HESHF. F = 200
¢ Q. et FAME (mm)
* 0<Q
. B, Q=05
© S s RIS A 7 *
O *T/E EI
;]:f,m SAIE
é%ﬁ\s—o
A e BIEA R

1 IXBT S RANS YA F X

TAET 255

1 XEY AR/ S TS 2

AET 2%

T

Measuring direction

—1: When measuring from the X-axis
positive (+) side toward its negative (-) side
1: When measuring from the X-axis negative
(-) side toward its positive (+) side

[CEh -

[CEMh>T

] NoTE

1.

SHEY A TICELTD 2 28BN ET,

EERE :

1HBDIH. FTHE (1°FDVTR) &T77A4VEIE (01°F
DYTN) BET

2HELSIF. 1 HBDHEAENSHBDESE Y FTHE

BEAE :

1.

* There are two types of measurement as follows.
Standard measurement:

Only for the first tooth, both rough measurement (shifted by 1°) and
fine measurement (shifted by 0.1°) are carried out.

For the second tooth and thereafter, measurement is carried out at
an equal pitch per number of teeth from the measuring angle
calculated for the first tooth.

Precision measurement:
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1 HEDSREDHAXRT, Z7HE (1°FDYTH) &T71>
AIE (01° DY TR EFEIT

2. GEBUTERIZTRLARF, IRTINEREANDLTLLEEZ W,

3. PRLARZEKITZE, RAEME X) "SRHEZRABLET,
ZDHEDRAEREEE 15mm TI,

FRLAREZEWKIZE. PRLAERFENICHEDET,

PRLRACZEBIBE, 0° 0)&%73\5‘E'J/£%Ffﬁﬁ“b§§“o etz
U. AEDMBZELE TWEWHRAEICKEBENIIND T,

6. PRLAZZEWI2E. REME (2) MoREZRBLET,

7. THTERSNTODQEZILFRLAHZERT D E, Po7—LA
NREELET,

8. PFLADZ&EKIZE, TERMIERES (FPFLAH) AU
MIEESMERSNET,

9. ‘EUE‘?*%O)E—X%?T‘E?@T (FRLRQ MULicmsEe, 75—
LDREELE T, 20HE. BEMELELU CAEBERESAHS
nEA.

0. PRLRAZEBT DL, PI—LDPRELET,

From the first tooth to the last tooth, both rough measurement
(shifted by 1°) and fine measurement (shifted by 0.1°) are carried
out.

2. Inthe G334 block, all addresses must be specified with a decimal
point.

3. If address R is omitted, measurement starts from the current
position (X). Note that travel amount for measurement is 15 mm in
such a case.

If address R is omitted, address E is invalid.

5. Ifaddress C is omitted, measurement starts from the position of 0°.
However, note that it takes longer to measure because the tool tip
position is not adjusted.

6. If address Z is omitted, measurement starts from the current
position (Z).

7. If address H is omitted when the spindle tool number is TO, an
alarm occurs.

8. If address D is omitted, the same number as that of the tool length
offset (address H) is used for the tool radius offset as well.

9. If the maximum difference in measured values exceeds the
tolerance (address Q), an alarm occurs. In such a case,
measurement stops and measured value will not be written.

10. If address A is omitted, an alarm occurs.

BETREFANEDEE

BEFTERAEDHEDRNIIUTDERLD TT,

Operation Flow for Automatic Tool Diameter
Measurement

Operation flow for the automatic tool diameter measurement is
as follows.

@ BEAsECTEMmELCESL @  Spindle orientation at the measuring angle
@ JPE/MBX YiFZ7O—F (@ Approach to the measuring position X, Y
® wyHH BWRtrT0BEs (® Sensor OUT (for storing type sensor)
@ LYY @20 mm OMBIC Z AAAF FO—F @  Approach to 20 mm above the sensor upper surface in
the Z-axis direction
® z*Fvy 7D 1500 mm/min TRERE Z (c 7 7O—F ®  Approach to the measuring position Z at the skip
feedrate of 1500 mm/min
® HEEBADOSZHE (TWEIOHUARE 1° R T ® Rough measurement of the tool tip (at intervals of
) spindle indexing angle 1°)
@ FEESOT77AVEE (FEHEIDEUAEO1°ER @ Fine measurement of the tool tip (at intervals of spindle
ICTEHAD indexing angle 0.1°)
1 NEOITEREF (»#101) Registering the tool diameter of tooth 1 (— #101)
©® F@HEOEL (360°+ ). HA. ZFEBRDET @ Repeating spindle indexing, measurement and
(=#102, #103,---) registration at intervals of “360°/number of teeth” (—
#102, #103, ...)
RAEER/IME. ZORKEZHR - BIF (—#101) Determining and registering the maximum and minimum
values and the maximum difference (— #101)
@ TERE (Z#hRE) @ Tool retraction (Z-axis retraction)
@ twYHyAbh EmXErTDBEE @ Sensor IN (for the storing type sensor)
B SABEZEEOIEFHEESAZE (#101-D) @ Registering the maximum value to the designated
number for tool diameter offset (#101 — D_)
JEVER Common Variables
BEITERAEDOAET -7, JEVERICHEEINETT, Data measured by the automatic tool diameter measurement
are saved to the common variables.
= ] noTE
1. JEBEVEBH#A100~#146 DT —FFE. “ZB"ICVIVTEINET, 1. Data in the common variables #100 to #146 are to be cleared to

“NULL".
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2.

JEVEB #1147 ~ #149 (3. T Y O0& FBEFREBL. B,

BEINICRESNE T,

2. Data in the common variables #147 to #149 are always set
automatically regardless of the sensor macro.

#100 TEREIEE (BXE) Tool radius offset value (maximum)
#101 1 NEOIERMHIEME Tool radius offset value for tooth 1

#102 2HEDIERERMIEME Tool radius offset value for tooth 2

#103 SHEDIERERMIEME Tool radius offset value for tooth 3

#104 AFBOIERFIEME Tool radius offset value for tooth 4

#105 5 AB DI EEHHIEE Tool radius offset value for tooth 5

#106 6 HBDIEXRFIEME Tool radius offset value for tooth 6

#107 7HEDOTERMIEE Tool radius offset value for tooth 7

#108 8 XNEHDIERGIEE Tool radius offset value for tooth 8

#109 O XNHODIERGIEE Tool radius offset value for tooth 9

#110 10 NBD I ERHIEE Tool radius offset value for tooth 10
#111 1 NEDOIERHEIEE Tool radius offset value for tooth 11
#112 12 B O IERFIEME Tool radius offset value for tooth 12
#113 13 XN EDOITERFEIEE Tool radius offset value for tooth 13
#114 14 NBDTEXRHIEE Tool radius offset value for tooth 14
#115 15 NBEDTERFEIEE Tool radius offset value for tooth 15
#116 16 IE DI ERMIEME Tool radius offset value for tooth 16
#117 17 NEOITERGHEIEE Tool radius offset value for tooth 17
#118 18 NED T ERFHIEE Tool radius offset value for tooth 18
#119 19 NBEDTERFHIEME Tool radius offset value for tooth 19
#120 20 MHDTEREIEE Tool radius offset value for tooth 20
#121 21 NEDOITERMHIEE Tool radius offset value for tooth 21
#122 22 NEO T ERFIFE Tool radius offset value for tooth 22
#123 23 NEHOD T ERMEIEE Tool radius offset value for tooth 23
#124 24 B DT ERFEIEE Tool radius offset value for tooth 24
#125 25 JEH DT ERFEIEE Tool radius offset value for tooth 25
#126 26 IB DT ERFHIEE Tool radius offset value for tooth 26
#127 27 IB DT ERFHIEE Tool radius offset value for tooth 27
#128 28 IB DI EEMMIEE Tool radius offset value for tooth 28
#129 29 B DT EEMMIEE Tool radius offset value for tooth 29
#130 30 IEDIEEMMIEE Tool radius offset value for tooth 30
#131 31 B DT ERFHIEE Tool radius offset value for tooth 31
#132 32 AHEDOTERFHIEE Tool radius offset value for tooth 32
#133 33XNBEOTEREIEE Tool radius offset value for tooth 33
#134 34 ABEDITEEMIEE Tool radius offset value for tooth 34
#135 35 AEDOITEEMIEE Tool radius offset value for tooth 35
#136 36 AED I EEMMIEE Tool radius offset value for tooth 36
#137 7 AEDTEREIEE Tool radius offset value for tooth 37
#138 3B HEHDTEREIEE Tool radius offset value for tooth 38
#139 9 HIEDOTERFEIEE Tool radius offset value for tooth 39
#140 40 NEDTERMIEE Tool radius offset value for tooth 40
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#141

#142

#143 HEAE Measuring angle

#144 BAE Maximum value

#145 ISUNE] Minimum value

#146 BRE Maximum difference

#147 BRI ACL v MBS (APC A48) Pallet number loaded in machine (for APC

specifications)

#148 FTHTEDTEERS Tool number for spindle tool

#149 THITEDOA 7Y NES Offset number for spindle tool
O—AILEE Local Variables

A—ANEHEIUATOEEDTY,

Local variables are as follows.

A #1
B #2
C #3 HERBAE (E#HAYITIYT—Y gV uB Measuring start angle (against the spindle
T 2AE) (BREO0°) orientation position) (When omitted, it is 0°.)
| #4 Z7O-=FAR¥RT ST Discriminant flag for approach direction
J #5 S 7HEROTHMUBROAE Spindle positioning angle for rough
measurement
#6 774 VAEOEMNERDAE Spindle positioning angle for fine measurement
#7 TERFBLEES (ABRBFEIERBLEES) Tool diameter offset number (When omitted, it
is same as tool length offset number.)
E #8 77O0—FEE (BEEES5mm) (E<3E7 Approach distance (When omitted, it is 5 mm.)
Z—1) (When E < 3, an alarm occurs.)
F #9 HITEIE D EE (ErEEF 50 mm/min) (200 < F < | Measuring feedrate (When omitted, 50 mm/
50 &7 5 —L1) min.) (When 200 < F < 50, an alarm occurs.)
#10 2N/ AT mm/inch
H #11 TERMBIESS (2K =TWMITEES) Tool length offset number (When omitted, the
spindle tool number is used.)
#12
M #13
#14 [ETREE 7 (HEx)FEE) Going down coordinate Z (absolute coordinate)
#15 F7O—FBEIE X (GEXEERE) Approach coordinate X (absolute coordinate)
#16 FI7O—FEIE 7 (HaxtFERE) Approach coordinate Z (absolute coordinate)
Q #17 HFARE (BEEEOS5mMmM) (Q<0iEF7o7—L0) Tolerance (When omitted, itis 0.5 mm.) (When
Q <0, an alarm occurs.)
R #18 TE¥E (EREZEAUBEH,SHE) (R<0 | Tool radius (When omitted, measurement
7 Z—L) starts from the measuring start point.) (When R
<0, an alarm occurs.)
S #19 AES A7 Measuring type
T #20 T (BBERFE1H) WO<R<0IEZT7T7—LA) Number of teeth (When omitted, it is one.)
(When 40 < R < 0, an alarm occurs.)
#21 G O—R{&®7%E (G0o, GO1, Go2, GO3) Storing G code (G00, G01, G02, G03)
V #22 G O—R&R%E (G9o, Go1) Storing G code (G90, G91)
W #23
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#24
#25
#26 HEES S 7 (BREBIEEBAEL S HIE) Measuring point Z (When omitted,
measurement starts from the measuring start
point.)
#27 Ao ME Count value
#28 LT —IF Bottom gage amount
#29 BIRTEODTEEA 7Y NME Tool length offset value for the selected tool
#30 BIRFOEBMT7—oA 7Y NES (P11~ Active additional work offset number (P1 to
P300) P300)
#31 BIRFOT—U ATty hES (G54 ~ G59) | Active work offset number (G54 to G59)
#32 BIRPODT—0 ATy hEX Active work offset amount X
#33 HETV—IAT7RY REX Common work offset amount X
7I7—L—EXR Alarm List
K47 EI§7’5—
LES XAyE—y . o
Macro Alarm Message nE Description
Number
70 RCOMMAND ERROR | Z RL X RICOmMmMmULTHIIESEINZFE The value 0 mm or less is specified for
Lo address R.
71 E COMMAND ERROR | 7 RL X E I 3mm & D/NELMENTE The value less than 3 mm is specified
SINF LT, for address E.
72 F COMMAND ERROR | 7 R L X F (€ 50 mm/min & D/NE W& | The value less than 50 mm/min or more
H 200 mm/min & D KEWEHNES than 200 mm/min is specified for
nE L address F.
73 H, D COMMAND FRLAHMNZ RL XD DIESHAIE | lllegal command is specified for address
ERROR <9, H or address D.
74 TCOMMNAD ERROR | ZRL A T DIESHFRIETT, lllegal command is specified for address
T.
75 QCOMMANDERROR | 7 RLZQICO0mm K D/hELMEDIE The value less than 0 mm is specified
%éni UTco for address Q.
76 SCOMMAND ERROR | Z RL X S DIESMNAIETT, lllegal command is specified for address
S.
77 DIST BTW TBL & SPL F—TIEUTF—4 (F@HS5DEE Table sensor data (distance from the
NOT SET ) MNEFEINTUVWET Ao spindle) is not registered.
78 SENSOR HEIGHT F—TItrHFT—4 (>t 15&) | Table sensor data (height of sensor 1) is
NOT SET WEFEINTWET Ao not registered.
79 SENS X-COORDINATE | —7)LEyYF—4 (Y 1B Table sensor data (machine coordinate
NOT SET HEMEEIE X) MESFIhTWET A X for sensor 1 position) is not registered.
80 SENS Y-COORDINATE | ¥— )Lty YF—4 (Y 1B Table sensor data (machine coordinate
NOT SET BERERZEY) NEFEINTUWET A, Y for sensor 1 position) is not registered.
81 SENSOR DATUM U ESEEEE (#511 £7=i% #512) | The sensor reference face coordinate
PLANE NOT SET NERESNTWLWEEA, (#511 or #512) is not set.
82 TOOL OFFSET DATA TEREEIEENEFINTLWEE A, The tool length offset amount is not
NOT SET registered.
83 Z-AXIS APPROACH ZAM7Z 7O—FRicericiEmL Contact is made with the sensor when
ERROR FUT approaching in the Z-axis direction.
84 SKIP SIGNALNOT ON | TERAERIct Y & TEAEHL | The sensor does not contact the tool

FETATUT

when measuring the tool diameter.
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E47 E|§75—
LES Ayt—y . L
Macro Alarm Message nE Description
Number
85 OVER-ROTATION TEXRAITERIC (360°+ M%) LI Em | The spindle is indexed for more than
F@WHEOHELETWE U “360°/number of teeth” when measuring
the tool diameter.
86 SKIP SIGNAL ERROR | TEZBIERICEIR Fv IMA > LF | Skipis ONimmediately when measuring
U7 the tool diameter.
87 TORERANCE-OVER BEREREODEAENFAEZRZEL | The maximum difference in measured
Teo values exceeds the tolerance.
88 A COMMAND ERROR | 7 RL X A DIEESHAIETT, lllegal command is specified for address

A
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