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Figure 6.3 Calibrating the stylus ball radius
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ETRTERT —TCEFLRRE ZEET. A5 5000Tmm
(1.9685 in)gy &7,

BIZTEFRZE ENARRIFERFLAREROMUNMLKE. B
EHAEWN X Y FORERE ZEI - IHLERANTSS (BTRER

G54) .
Q0006
G90G80G40G0 Preparatory codes for the machine.

1. GbH4X135¥100. Move to centre of feature for height setting.

2. G43H1Z100. Activate offset 1, go to 100 mm (3.94 in) above.

3. (G65P2832 Spin the probe on (includes M19), or M19 for spindle

orientation.

4. GB5P9810Z30.F3000 Protected positioning move above reference surface

5. GB5P9801Z0.T1 Calibrate the probe length. Z surface at zero.

6. G65P3G10X100.Y100. Protected positioning mowve o centre.

7. G65P9802D50.001Z210. Calibrate on a 50.001 mm (1.9685 in) diameater pin

gauge to establish the XY stylus offset.

8. GB5P9804D50.001Z10. Calibrate on a 50.001 mm (1.9685 in) diameter pin
gauge to establish the ball radius values, including the
vector directions.

9. GB5P9810Z100.F3000 Protected positioning move retract to 100 mm
(3.94 in).

10. G65P9833 Spin the probe off (when applicable).

11. G28Z100. Reference return.

HOO Cancel offset (when applicable)

M30 End of program

Flanteel AR 2mE — MEFRKIREO0500(BLOCK CARRY) G90G80G40G0

G54X15.YOWOBO G43H1Z100.
M52
G4X1.S100 M19

G65P9810Z30.F1000(fRiFRERIFBT )

(RKFTF)

G65P9801Z0T1 (MAKERE ZASEEVE, T19E
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G65P9810X0Y0 (EZIX0YORIE) G65P9810Z-5. (&
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b. NEBIRERF

09810:ARFERL (BB NS A EIRSH AR S ZLE);
09811:XYZE—FENE;

09812:4hE / MENE

09814:RFL/5MNENE;

09815:NIEFANIE;

09816:MEFNIE;

c KENEFEIAR

09821 FRENRE—FmUE;

09822 AENC B MIERINIE
09823:3mARFlLEkEINENE

d. BDOEER

09817 MERAXD RIS QM £
09818:MERGY D RIS WHNE (54RE L£09817)
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O9820: FERRENE;
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Figure 7.7
Probe movements

MREWZAREN

1. TOo1Mo6

2. Gs4aXoYo

3. G43H1Z100.

4. GesPog32

5. G65P9810Z10.F3000

6. G65P2814D50.Z-10.52.R10.
7. G65P2810Z100.

8. Ge5P9833

9. G2sZ100.

continue

2 Mm—1TAI (EXMBE)

Select the probe.
Start position.
Activate offset 1, go to 100 mm (3.94 in).

Spin the probe on (includes M19), or M19
for spindle orientation.

Protectad positioning move.

Measura a 50.0 mm (1.968 in) diameter
boss.

Protected positioning move.
Spin the probe off (when applicable).

Reference ratum.

PMRFLER. RIEGEITRTIAEESY.
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U 1. ToiMos Salact the probe.
—y 2. G54X100.0Y100. Start position.
g ¢ 3. G43H1Z100. Activate offset 1, go to 100 mm (3.24 in).
a4 I 4. (G65Pog3z2 Spin the probe on (includas M19), or M19
AR for spindle orientation.
41/ AT /I 5. G65P9810Z-10F3000  Protected positioning move.
l’; I 6. GE5P9814D30. Measure a 30.0 mm (1.181 in) diamater

bora.

7. GB5P9810Z100. cied positioning mova.

Fd
| :Y 8. GGe5PoE33 Spin the p off (when applicable)
X
o, Gz2eZ100. Refarence return
Figure 7.8 .
TN ySpp——" continue

F~G55
&/ MERNIE(09812)
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X, Yy X, Yy
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Xx, Yy
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G65p9812XXES,
G65P9812Yy
)7
G65P9812Xx
778y,

G65P9812Yy Zz

BEXIEEXDAUENNEES;
YIinE YL RN ERNEEES;
ZNENEHENBIESIER ZAEIAE NRREZNRT

f1 o5
1. Toi1Moé Select the probe.
2. G54X0Yo Start position.
3. G43H1Z100. Activate offset 1, go to 100 mm (3.94 in)
above.
4. (G65P9832 Spin the probe on (includas M19), or M1g for
spindle orientation.
5. G65P9810Z10.F3000 Protected positioning move.
6. G65P9812X50.Z-10.52  Measure a 50.0 mm (1.968 in) wide web.
7. G65P9810Z100. Protected positioning move.
8. GB5P2833 Spin the probe off (where applicable).
Figure 7.4 9. G28Z100. Reference retum.
Probe movements ;
continua
B2 MR (EYEE)
1. ToiMoé Select the probe.
2. G54X100.Y50. Start position.
3. G43H1Z100. Activate offset 1, go to 100 mm (3.94 in).
4. (G65P9832 Spin the probe on (includes M19), or M18 for
spindle orientation.
5. (G65P9810Z-10.F3000. Protected positioning move.
6. G65P9812X30.52 Meaasure a 30.0 mm (1.181 in) wide pocket.
7. G65P9810Z100. Protected positioning move.
8. (G65P9833 Spin tha probe off (where applicable).
Figure 7.5 9. G28Z100. Referenca retum.
Probe movements .
continue

ME—ANYHE;
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Example: X and Z single surface measurement

Figure 7.2
Probe movements

d.(09815)NiBFNIE:;

1. ToiMos
2. G54X-40.Y20.
3. G43H1Z100.

4. G65P9832

5. (G65P9810Z-8.F3000
6. G65P9811X-50.T10.
7. (G65P9810Z10.

8. (G65P9810X-60.

9. G65P9811Z0T11

10. G65P9810Z100.

11. G65P9833

12. G28Z100.

continue

Select the probe.
Stan position.
Activate ofiset 1, go to 100 mm (3.94 in).

Spin the probe on (includes M19), or M19 for
spindle orientation.

Protected positioning move to start position.
Single surface measura.

Protected positioning move.

Protected positioning move.

Single surface measura.

Protected positioning move.

Spin the probe off (whare applicable).

Referance retum.
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EHA
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MBYTEH ASNEXTHEH. A5 MLEERGENRE.

ERTRTORRELE MNLEOLKER.

ZENRERIF |, APAREIMFXNER ), FHRER AT T
Tril; WNRBREIEE) , BFARI=RNERNFHRERHEE ;
F&1(:G65 P9815Xx Yy;

X HAXB\EALHTE.

y 18R YmEsLRaE.
BRETIAE.

1. HAEER.

2. 2z (FEAMNE) .
3. X#EHENRE.
4. YHAEMNRE.
5 TRES (EEA/ME) .
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1.  ToiMos Select the proba.
2. GE4X10.0Y10. Start position.
2 1
3. G43H1Z100. Activate offset 1, go to 100 mm
9 3 (3.94 in).
B 4 4. (3B5PZA32 Spin the proba on (includes M18), or
; - M2 for spindle orientation.
e A1 .
5. GASPI810Z-5.F3000 Protected positioning move.
X ' 6. G65PIE15X20.Y20.10.H0.  Cormerfind.
| 7. GBSPI810Z100. Protected positioning move.
z 1
¥ 8. (G65Pg833 Spin the probe off (where applicable)
¥ 9. G2eZ100. Refaranca ratum.
10. G17 Salect plana.
Figura 7.10
Probe movements 11. FEEXN#135Y#136R4130 Set rofational position and angle.
continue machining
12. GBO Cancel rotation mode.
.
e.(09816)7MABAEINE;
MOTE:
li - d The start point establishes
the distance to the first
meaasuring position
Y‘j‘ ¥ w a
b
4 Moves:
Ji a and b are egual
¢ and d are equal
Xx
711 HERNE
B .
" a=b
ﬁﬁ c=d
ZMMEFATHERBALR. 8. DESATENE . thEHIIXFES
BRXI=.
RiF

ENLTNEERAWAT. PAEMLELTEFATHREER. ANLE

NBYTHE ASNEXFE. A5

MLBERENTR.

ERIRTORRESE WA EORRUE.
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F&T0:G65 P9816 Xx Yy
x BARAXHBHLHFLR.

y HARYBMLHTE.

RETIAE.
1. HRaR.
2. 2% (HEAME) .
3. X#AEMRE.
4 YHFEHRE.
5 ToRES (EEAMNE .

1. To1MoG

2. GEX-10.Y-100

3. G43H1Z100.

4. GesPge32

5 GesP9810Z-5 F3000

7. GEsPS810Z100.

8. G65P9833

9. G2al100.

Figure 7.12 0. G17
Probe movements

11. GEX#135Y#136R#130
continue machining

12. GED

£.(09821) s RENRE—FENE

e

EEFHABRXYHNXENBRBIXNEBFTESE.

Rz F

6. GESPSE16X0Y0I10.10.

NOTE:
Angles in the range =180 degreas
+Aa angles (counter-clockwisea)

Salect the prabe.
Start position.
Activate offset 1, go to 100 mm {3.94 in).

Spin the probe on (includes M19), or M19 for
spindle orientation.

Protected positioning maowve.

Cormer find.

Protected positioning maowve.

Spin the probe off (whare applicabla).
Referance returm.

Salact plane.

Sat comer position and angle.

Cancel co-ordinate rotation mode.

EMLAERNLREREFTHANAT. ENLHIEEANESENR FuT

EEMZBAR L. RBEBAESSARARFTEGERE.
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&=\ : G65 P9821 AaDd
a  HAX+FENEE. MLANRTE.

d FHEENHLHER (Em) .

Example: Angled single surface measurement

I— 45
X

Figure B.2 Measuring a single angled surface

1. To1MoDe Salact the probe.
5 4 ﬂ 2. GS4X-40.Y20. Start position.
5 3 3. G43H1L100. Activate offset 1, go to 100 mm (3.94 in).
4
8 4. GBs5Poa32 Spin the probe on (includas M12), or M19
5 for spindle orientation.
7
5. GesPoa10Z-8.F3o00 Protacted positiocning movea to start
[ position.
z
v 6. (GE5P9821A45.050.T10 Single surface measure.
|/_’ x 7. GB5PIB10Z100. Protacted positioning mowva.
& (G65P9833 Spin the probe off (when applicable).
Figure 8.3
Probe movements 9. G2eF100. Refarence return.

g. (09822) FAENOEEEMENNE

Aa

| Aa

MNOTE:
Angles in the range =180 degrees
+Aa angles (counter-clockwisa)

Figure 8.4 Measuring an angled web or pocket
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UL
EEAHARXY BRI ZENEBIXNEOAZME.

Rz

EMXERARERANANAT. ENLERIFEANPOEL. FHATE
ENZBRURL. ZRRARAESNEARNBETEER.

a  BNFEMX+HEFETENEE.
d  BESAKRRT.
&30 - G65 P9822 AaDd

z RNBOAHZENBEXNGR. NREABIT8EH MHEREX—TM
ER.
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T8

-10

Figure 8.6 9.

Probe movements

&
. //
(<

7=

Figure 8.5 Measuring an angled web

To1Mo6
G3s4XoYo
G43H1Z100.0

G65 Pas32

G65P9810Z10.F3000

G65P9822A30.050.Z-10.52

G65P9810Z100.
G65P9833

G28Z100.

continue

Select the probe.
Start position.
Activate offset 1, go to 100 mm (3.94 in).

Spin the probe on (includes M19), or M19
for spindle orientation.

Protected positioning mova.

Measure a 50.0 mm (1.9685 in) wide web
at 30 degrees.

Protected positioning move.
Spin the probe off (when applicable).

Reference raturn

The featura centre line in the X-axis is stored in the work offset S02 (GSS5).

h. (09823 ) 3mAfEEINENE
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NOTE: =
Angles in the range =180 degrees

+Aa angles (counter-clockwisa) R
-r

Figure 8.7 3-point bore or boss measurement

%8R
EEFESIGEXYBASENER . MNBATLSME.

Fif

EMLERNLERFTHAMAT . EMLEAIBEENPOEE FUHTE
ENZBR L. ZREAASYNBAABTETERR.
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187L:G65 P9823 Aa Bb Cc Dd&e,G65 P9823 Aa Bb Cc DdZz
a HEITERENBHENE MWXEHEFEITE

b B24ZEMNENAE N X+FEFHTHE.
c EITZEMNENAE. N X+FEFEiTHE.

d EEB"]‘E} hﬁ_:l':
z NESHNEEH Z\MBTLFUR NRABRXITSH. RESEEHS
— A RFLER.

Example: 3-point bore measurement (referred datum)

1. ToiMos Select the probe
2. G54X100.Y100. Start position
= 3. G43H1Z100. Activate offset 1 go to 100 mm
(3.94in)
3
Q
A 4. Ge5Pas32 Spin the probe on (includes M19),
o or M19 for spindle orientation.
7 5 5. G65P9810Z-10.F2000 Protected positioning.
Pt 6. G65P9823D30.A30.B150.C-00.52 Measure a 30.0 mm (1.181 in)
G diameter bore.
A
z 7. G65P9810Z100. Protected positioning move.
:Y 8. G65P9833 Spin the probe off (when
X applicable).
Figure 8.8 9. G28Z100. Reference return

Probe movements continue

The error of centre lina is refarred to the datum point X0,Y0 and the revised
X0,Y0 position is set in work offset 02 (G55).

h. (09817 ) MERIGEXS RIS E

A NOTE:
Angle comaction io 4th axis
+ [positive) countar-clockwise
ol — — {negativa) clockwisa
¥

L4
Pl
ﬁ:(p‘\ .
I\.. (B0)
| Zz
X+ -?-

Figure 0.1 4th axis X measureament

T
~,
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BRAMTEFHENZKIAES (Z1R2) zaN—1FENEHE. B
BABERERIERERE.

KA

PARBARENTIENVLALUE —BRRE EXEEAT ZH.
MEEET RI9IsB/A. USRBEINMREREETSREFTES.

X NTBAZEIE ME
BRAR LENIFATIRE.

EFSRE. FEZXIMRAZEBHBX

x 21 2ZFAMMBRSZENXEER.
z ZBAWEREAR.

Outputs

#143  will show (Z1 - Z2) value

#144  will show angle comection valug

#1309  will show 4th axis measured position.

NOTE: Differant machines and application may require the 4th axis system
variable number to be changed. It will be achieved by aditing macro 03817 whan
the macro is installed to suit your machine.

Edit as follows:

#3 = 4 (4th axis number) change axis number as required (see the Fanuc macro
zaction for axis numbers)

Axis direction change

Edit as follows:

#4 = 1(1 = clockwize, and -1 = countar-clockwise) change as required.
ATRRIRTES
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Example: Set the 4th axis to a milled flat

1. ToiMoé Select the probe.
2. G43H1Z200. Activate offsat 1, go to 100 mm (3.94 in).
3. G65P9832 Spin the probe on (includes M19), or M19
for spindle orientation.
4. (GOB4s. Position 4th axis to 45 degrees.
5. G65P9810X0Y0Z20.F3000 Position 10 mm (0.394 in) above the
suriace.
6. G65P9817X50.Z10.B5. Maasure at 50 mm (1.9685 in) centras,
update G54 and sat a tolerance of 5
degrees.
7. GB65P9810Z200. Protected positioning move.
8. G65P99833 Spin the probe off (when applicable).
x
9. G28Z200. Raierence returmn.
Figure 9.2 continue
Probe movements
i. (09843 ) XaEYFHIAENZ
Dd
NOTE:
Aa positive angles (counter-
clockwise)
l //ji>Aa
Dd ///, X+ (AO)
Y+ Yy

X+

Xx

UL
EMEFEBR NIRRT XY ONE FAEREANRAUE.

A

ATRE-BLHOREMR PRENLEMTRENME, FRTHE
KN ZRUBRLE. ERBFENHTHEARNFBANE XNEREARL.
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&, : G65 P9843 Xx Dda#EG65P9843Yy Dd
X REMHELE.
y REMTSMAE.

&E

d BFEIARGEZEAFEFTXERY RNBIER.
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Example

30.0

N e
/

Ve Y30.0

X+ !
) X300 .

Figure 9.21 Example of an angled surface measurement

GB5P9810 X30.¥50.Z100.F3000 Protected positioning move.

GE5P9810 Z-15. Protected move to start position.
GE5P9843Y30.030.A45. Angle measure.

GE5P9810 Z100. Retract to a safe position.

continue

G17

GEBGI0X0YD R[#139] Rotate co-ordinate system by the angle.

j- (09834 ) MEXYFEAEEEIBEERIZEE
MEZFE SR EEIEEEEE
1) 09834 MEXYFENEEE B HmERIETEE
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NOTE:

/ Angles in the range +180 degrees
+Aa angles (counter-clockwise)

Figure 9.12 Determining feature-to-feature data in the XY plane

s

. PIAIP2EAFEREEE BT ae P2 #iE RESTF P14,

PIMSERES | XNBER =S #itiBE L8
/3.

P2 SR RiTEaE 2 A NBEFANY. YESHES AN
2XNBEF2E. BIMCELGA. BELGARAE ™
FEEaW
G65 P9834 XxaG65 P9834 Yy G65 P9834 Xx YyEkG65
P9834 Aa DdaG65 P9834

(FREFRARE)

X XEAMSOATERER.

y YHEAEHLHFEEER.
=g
a M X4BmAEFETTE. P2EFFPIANEE (BEEL80 X E).
d  P1#P2=EgRIGER.
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Example 1

9and 10

Figure 9.13
Probe movements

or this
9 65P983
|
& 1.  G65P9810X10.Y50.F3000
2 2. G65P9810Z-10.
3. G65P9811XO0.
4. G65P9834
5. G65P9810Z10.
6. G65P9810X-50.
7. G65P9810Z-10.
8. G65P9814D20.5
Ei—?;:,r: :‘g:ements G65P9834X-50.H.2
) 09834 :

1. G65P9810X30.Y50.F3000

2. G65P9810Z-10.

3. G65P9814D20.

4. G65P9834

5. G65P9810Z10.

6. G65P9810X80.Y78.867

7. G65P9810Z-10.

8. (G65P9814D30.

And either this

9. (G65P9834X50.Y28.867M.1

Measuring the incremental distance between two ho

Protected positioning move.
Protected positioning move.
P1 20 mm (0.787 in) bore.
Store data.

Protected positioning move.
Move to new position.
Protected positioning move.

P2 30 mm (1.181 in) bore.

Incremental distance measure with
0.1 mm (0.0039 in) true position
tolerance.

?A3 .05§.73 A
xample 2: Surface to bore measurement

Protected positioning move.
Protected positioning move.
P1 at X0 mm (0 in) position.
Store data.

Protected positioning move.
Move to new position.
Protected positioning move.
P2 20.5 mm (0.807 in) bore.

Measure distance -50 mm (-1.97 in)

W EZ a2 EmE B ERYETE
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NOTE:
Angles in the range +180 degrees
u Q +Aa angles (counter-clockwise)

[ 1 %l

+2z
P1¥ / i l l &

~ 4Dd !
g Z+
l Y+
Q P2 Y
+Aa m
=% "
P1 L \
-Dd
BEA
BR—AEBHTER. EFRAANREFZEEAT BHRNENESY
H = AR

. PIAP2RRFEREE. BOMitHe P2&uE 20T P1m.
PIfSEREE 1 XNERHRZE  #iTiEA L9 (FREFSARE]
=HE.
PZHEEEEiTETHE 2 ANBEREMN. TS E 2 &M
2ZAMBEFZF EIMEOESEN BA LI83EERN

B : G65 P9834ZzEE
G65 P9834Aa Zza#&G65 P9834Dd ZzakG65 P9834
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1. Updating a tool offset with T input is only possible if 09811 is used for P2

data. Otherwise an alarm (T INPUT NOT ALLOWED) results.

2. Angles. These are with respect to the XY. Use angles in the range £180

degrees.

3. When GE5P9834 (without any inputs) is used, then the following data is

stored: from #135 to
#136
#137
#138
#139
L=
Inputs

Aa Zz or Dd Zz inputs

#130
#131
#132
#133
#134

1.  +Dd/-Dd values should be used to indicate the direction of P2 with respect to P1.

2. +Aa angles (counter-clockwise).

3.  Angles between £180 degrees.

Zz only input

+Z2z/-Zz values should be used to indicate the direction of P2 with respect to P1.
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DK

WITEINERTD
Aa a=

The angle of P2 with respect to P1 measurad from the XY plane (angles
between £180 degrees).

The nominal incremental distance in the Z axis.

The minimum distance between P1 and P2 measured in the XY plane.

The nominal incremental distance in the Z axis.
Example 1: Measuring the incremental distance between two

Zz zZ=
or
Dd d=
£z Z=
surfaces
g
1
2 25
v 5 .
3and4 3.
v
6and7 4.
5.
Z
[ v 6.
- y &
Figure 9.16

Probe movements .
xample 2: Measuring an angled surface

I

3 and 4

Fad
P
X

Figure 9.17

Probe movements 7

1

2.

6and7

o

5.

6.

G65P9810X30.Y50.F3000
G65P9810Z30.
G65P9811Z20.
G65P9834
G65P9810X50.
G65P9811Z15.

G65P9834Z-5.H.1

G65P9810X30.Y50.F3000
G65P9810Z30.
G65P9811Z20.
G65P9834
G65P9810X77.474

G65P9811Z10.

and either this

G65P9834D27.474Z-10.B.5

or this

y 8

G65P9834A-20.Z-10.B.5

OB NREERTHIZ N

IR

Protected positioning move.
Protected positioning move.
P1 20 mm (0.787 in) surface.
Store data.

Move to new position.

P2 15 mm (0.591 in) surface.

Feature to feature at -5.0 mm (-0.197 in).

Protected positioning move.
Protected positioning move.

P1 at 20 mm (0.787 in) position.
Store data.

Move to new position.

P2 at 10 mm (0.394 in) position.

Measure slope -20 degrees (clockwise)
angle tolerance +5 degrees.

| B—FE | Oa/M | RI/ANE | RiEf

| oMBR | HPU | XYSEERA
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=

= 5
G65P9811 | G65P9812 | G65P9814 | G65P9815 | G65P9816 G65q98817/ G65P9845
#F135] XB | XuB XEE | X(E XRIE
#136| Y(i® YIS YE | YRNE Y&
#137|  Z(aE
#138]  R9 R~ R~
#139 XERE | XEfRE %m};_mﬂa faE
40| XRE | XR= XRE | XR=E XlRE
A4 YRE | YiRE YiRE | YiRE YiRE
#1142 Zfp= YERE | YERE
#43| RIBE | RIRE | RIRE | YRERE | VRERE | SERE | oERE
#144 XBERE| XBERE| BERE | BERE
S| s | SRS | SRS | SRS | SRS
e e e (= e
#146| 2B | 22RR | 2BRR
#AT| SEfEs
=8
#148 BERES (178)7)
#149 MSLRERRE (02 )
TR
PCDR | ERAE | #HMEN | TREW | 3SN7 | REEEE
7L/5h ¥ o /4
i a/ME | ENE
G65P98 | G65P982 | G65P9821 | G65P982 | G65P98 | G65P9817/ 34
19 0 2 23
#135| XfoE Ressmel | XfuE | XfE Xt e e
VA=
11350 vium WETERRY | YuE | YiuE VIS R GRS
#137| PCD VAR ==vii=E]
<
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#139] e RE
#140| X{RZE XfwZ= XRE | XfgE | XlRE
#141] YR Y{mZE YRE | YiRE | YiRE
#142| PCD{RZE Z{wE
#143 | RYfmE RImE | RImE | RIRE H/MNERERE
#144| mERE| RXE RERE
#145| LB T|IME | LB | XiFUE | SRS IR EfRE
mE = RE | WE
#146| BN TAHEE| FRERWR | REWR | REWR RERR
1A)
#147| 3 H9mS el Cli=ran
25
#148 BERS (137)
#149 ALEERAE (0F2)
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FERL 18
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