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Figure 6.3 Calibrating the stylus ball radius
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Figure 6.5 Full calibration in an internal feature
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Q0006
G90GB0G40G0 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. GB5P9832 Spin the probe on (includes M19), or M18 for spindle

orientation.

4. GB5P9810Z30.F3000 Protected positioning move above reference surface

5. G65P9801Z0.T1 Calibrate the probe length. Z surface at zero.

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

7. GB5P9202D50.001210. Calibrate on a 50.001 mm (1.9685 in) diameater pin

gauge to establish the X, 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. GB5P9833 Spin the probe off (when applicable).

11. G28Z100. Reference return.

HOO Cancel offset (when applicable)

M30 End of program
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B 1 N R—
1. ToiMos Select the probe.
1 9
A 2. G34aXoYo Start position.
3
a1 3. G43H1Z100. Activate offset 1, go to 100 mm (3.84 in).
3
1|e 4. (G65P9832 Spin the probe on (includes M13), or M12
for spindle orientation.
5. G65P9810Z10.F3000 Protectad positioning move.
6. G65P9814D50.Z-10.5S2.R10. Measure a 50.0 mm (1.968 in) diameter
boss.
G5 G
= 7. G65P2810Z100. Protected positioning move.
G, s
| : 8. (G65P9833 Spin the probe off (when applicabla).
. X
9. Gz2sZ100. Reference retum.
Figure 7.7 )
Probe movements continue
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Figura 7.8

Drendn rvrvanmmande

2. G54X100.0¥100. Start

3. GazH1Z1o0.

4. (GGe5P9s32

position.

Activate offset 1, go to 100 mm {2.94 in).

Spin the probe on (includes M1g), or rmg?‘lz
for spindle orientation.

5. GEe5P9810Z-10.F3000 Prota

6. Ge5P9814D30.

7. GE5P9810Z100.

8. (GESPg9s3z
o G2eZ100.
continue

bora.

cled positioning move. _

Measure a 30.0 mm (1.181 in} diameter

cied positioning move.

Spin tha pi off (when applicable)
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Figure 7.4

Probe movements

1. ToiMos

2. Gs54XoYo

3. G43H1Z100.

4. Ge5P9832

5. G65P9810Z10.F3000
6. G65P9812X50.Z-10.52
7. G65P9810Z100.

8. GB5Peg33

9. G2sZ100.

continue

B2 MENR (B3 8E)

Figure 7.5
Probe movements

B—TEmelE (09811)

Select the probe.
Start position.

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

Spin the probe on (includas M19), or M1g for
spindle orientation.

Protected positioning move.

Maasure a 50.0 mm (1.968 in) wide wab.
Protected positioning move.

Spin the probe off (where applicable).

Reference retumn.

1. Toi1Mo8 Select the probe.

2. G54X100.Y50. Start position.

3. (G43H1Z100. Activata offset 1, go to 100 mm (3.94 in).

4. (GB5P9832 Spin tha probe on (includes M19), or M19 for
spindle orientation.

5. G65P9810Z-10.F3000. Protected positioning move.

6. G65P9812X30.52 Measure a 30.0 mm (1.181 in) wide pocket.

7. G65P9810Z100. Protected positioning move.

8. (G65P9833 Spin tha probe off (where applicable).

9. G28Z100. Referenca ratumn.

continue
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Example: X and Z single surface measurement

1. ToiMo6 Salect the probe.
u 2. (G54X-40.Y20. Start position.
—F : 3. G43H1Z100. Activate offset 1, go to 100 mm (3.94 in).
: f ay 4. GB5P9s32 Spin the probe on (includes M19), or M19 for
10 o 5 spindle orientation.
5. G65P9810Z-8.F3000 Protected positioning move to start position.

6. GB5P9811X-50.T10. Single surface measura.
7. GB5P2810Z10. Protected positioning move.
8. G65P9810X-60. Protected positioning move.
9. G65P9811Z0T11 Single surface measura.
10. G65P9810Z100. Protected positioning move.
11. GB65P9833 Spin the probe off (whare applicable).
12. G28Z100. Referance retum.
continue

d. (09815) W37 A | & ;
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A

L.

L]

EXNMEFETAESANME. 8. IESATRE 0K HEKIXEY

BAXX=.

ER

ERLTRERAMAET . SREMNLELT LEFTHREMAR. NLE
MBYFE ASNBEXTE. A5 MNLEORETRE.

EHTEPORRESE ML EREKRUE.

HE: wRAGE I, LA EIARRIMNES S, A BREHAFTTL
b WREBIKET, MAEAZKMNEBAHF BT AZI0E;

% 3.: G665 P9815Xx Yy;
x BAXHBEHLHFEE.

y 1RAYEALHLE.
BETIARE.
1. HAaR.
2. Az (FEAME) .
3. X#AmpnRE.
4 YHAENRE.
5 BPoRES (FEHEME) .
1. TO1MOG Salect the proba.
2. GE4X10.0Y10. Start position.
2 9
3. G4aH1Z100. Activate offsat 1, go to 100 mm
9 3 (3.94 in).
B 4 4. (3B5PZR32 Spin the proba on (includes M19), or
; : M18 for gpindle orientation.
e 1 I
5. GBSPI810Z-5.F3000 Protected positioning move.
¥ ' 6. (G65Po815X20.¥20.10.10.  Corner find.
| 7. GESPI810Z100. Protected positioning move.
1
i
¥ 8. GA5P3A33 Spin the probe off (whara applicable)
| - X 9. EZBE100. Rafaranca ratum.
10. G17 Salect plana.
Figure 7.10
Probe movements 11. GeaX#135Y#136R%130 Set rotational position and angle.

continue machining

12. GE8

Cancel rotafion mode.
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e. (09816) 7147 A il £ ;

HOTE:

li c d The start point establishes
thie distance to the first
measuring position

YY L L a
" b Moves:
Ji aand b are egual
c and d are equal
|
Xx
B711 HERNE
)
L B
ZTMERBATRESANLR. T8 HESATEN0E hEHIIES
FRXL=.
vz
ERLTIRERAWRT .

BHFIETNELENE NLEORKBUE.
#3665 P9816 Xx Yy
x FAXBHAHRLE.

y HAY@EALFTE.

RMETIRE.
1. HAGER.
2. 2% (FEEAME) .
3. X#AENRE.
4. YHFEHRE.
5 PERES (EEAME .

1.  To1MoE

2. GE4X-10.Y-100

3. G43H1Z100.

4. GesPsazz

5 GEs5Pg810Z-5 F3000

7. GESPSB10Z100.

8 GesPge33

9. G2el100.

Figure 7.12 i0. GA7
Probe movements

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

12, GED

ML EEREAR.

6. GESPZE16X0Y0I10.10.

HAEMLERTERATHREAR. WLE
NBYTE ASNEXFE. A5

Salect the prabe.
Start position.
Activate offset 1, go to 100 mm {3.24 in).

Spin the probe on {incledes M13), or M18 for
spindle orientation.

Protected positioning maowve.

Comer find.

Protacted positioning mowve.

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

Salact plane.

Sat comear position and angle.

Cancel co-ordinate rotation mode.



~I

=)

GP-800 7o % | 3k i, BH 45

. (09821) # A E 2 — T EN =

NOTE:
Angles in the range =180 degrees
+Aa angles (counter-clockwise)

-90°

EEAHABXYBNEZENBRIENEB TESE.

BA

ERMLENLRERTAAEET. EMLAFEEANLESENE FET
EENZHAE L. ZBIEBHAESSXHRARNFTETER.

# & 665 P9821 Aa Dd
a  LMX+FEMBE NLANRFAE.

d HNEENLAKER (E@) .

Example: Angled single surface measurement

I— 45
X

Figure B.2 Measuring a single angled surface

1. ToO1MOS Salact the probe.
5 4 ﬂ 2. GB4X-40.YZ0. Start position.
o 3 3. G43H1Z100. Activate offset 1, go to 100 mm (3.94 in).
4
8 4. GB5PoE3a2 Spin the probe on (includes M19), or M18
5 for spindle orientation.
7
5 (G65P9810Z-8.F3000 Protacted positicning movea to start
[ position.
z
v 6. GE5P3821A45.050.T10 Single surface measure.
| - % 7. GB5P2B10Z100. Protected positioning move.
8 GesPoaa3 Spin the probe off (when applicable).
Figura B.3
Probe movements 9. G2aZ100. Refarence return.

g. (09822) # A F &6 FH WAEHINE
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MNOTE:
Angles in the range =180 degrees
<+Aa angles (countar-clockwise) Aa

Figure 8.4 Measuring an angled web or pocket

iREA
EERFHARXY BHEI I ZRANBBHEANROAHME,

iR

EMLBEMLEEENAMAT. PNLEAPAENPOSE FHTFE
ENZBURLE. EBGRARSYNBANBETEER.
#-X: G665 P9822 Aa Dd
a  WNZENX+FEFEITENSE.

d HEMHALKERT.
z MEONANZEBNBIUER. NREABI/ 28 MEREH—IM
B,
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Figure 8.6 9.

Probe movements

T 8-

-10

A
, //
s

7%

Figure 8.5 Measuring an angled web

To1Mo6
G54X0Yo
G43H1Z100.0

G65 Pas32

G65P9810Z10.F3000

G65P9822A30.050.2-10.52

G65P9810Z100.
G65P9833

G28Z100.

continue

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

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

Protected positioning move.

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

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

Roference return

The featura centre line in the X-axis is stored in the work offset S02 (G55).
h. (09823) 3& WILek = /M E N £
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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
EERFE=GEXY BAHEBANBRES. NEARFL/SE.
Fif
ERMLEMLERETLAMAT. EALEAIRENFLELE FETE
B ZmRE. ZBRERASYHNBARBTETERR.
#-&.: 665 P9823 Aa Bb Cc DA G65 P9823 Aa Bb Cc Dd Zz
a FE1TZRBNEMAE. M XHAEfFETHE.
b H2TZRNEBNHAME MX+AEfFiaitsE.
c FEITEZENEMANE. M X+AEFETH.
d BERASIFRT.

z RBSNEH ZBNBHLHRUR OREBINBH. USEBEHS
— /P RFLER.

Example: 3-point bore measurement (referred datum)

1. ToiMos Select the probe
2. G54X100.Y100. Start position
3. G43H1Z100. Activate offset 1 goto 100 mm
(3.94in)
4. (G65P9832 Spin the probe on (includes M19),
or M19 for spindle orientation.
5. G65P9810Z-10.F3000 Protected positioning.
6. G65P9823D30.A30.B150.C-90.52 Measure a 30.0 mm (1.181 in)
diameter bore.
7. G65P9810Z100. Protacted positioning move.
8. (G65P9833 Spin the probe off (when
applicable).
Figure 8.8 9. G2sZ100. Reference return
Probe movements

continue

The error of centre ling is referred to the datum point X0,Y0 and the revised
X0,Y0 position is set in work offset 02 (G55).
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h. (09817) & &% Xo A i 5 M f il &

Xx
NOTE:
Angla coraction to 4th axis
+ [positive) countar-clockwise
l — - (negative} clockwise
v L

Z+ {:H\fw\ X0 (BO)
LN/ %

Figure 0.1 4th axis X measurement

ULz
BNMTEFHENRKIES (ZIR2) zan—1FENEHA. &

B ABERRIMERTRE.

i

PARBABECTEENMNEALUR —HRE EREEET LH.

MEEET RI9sHA USRBZINMRERBEETSREFES.

¥. HTSAZENE RE
BEAR LENEFOHDSER.

MFRZ R ES
x 21 2F/ ANBSZENXEER.

z ZBEAMWEREAR.
Outputs

ETSRE. FEXIMRAZEBHEE

#1432 will show (£1 - Z2) valua
#144  will show angle comaction valuz

#1392  will show 4th axis measured position.

NOTE: Different machines and application may requira the 4th axis systam
variable number to be changed. It will be achieved by aditing macro 09817 whan
the macro ig installed to suit your machine.

Edit as follows:

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

Axis direction change
Edit az follows:

#4 = 1{1 = clockwizse, and -1 = counter-clockwise) change as required.
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Example: Set the 4th axis to a milled flat

Figure 9.2
Probe movements

i. (09843) XHEHYF W A EINE

Y+

X+

L

1. ToiMos6

2. (G43H1Z200.

3. (G65P9832

4. (G0B45.

5. (G65P9810X0Y0Z20.F3000
6. G65P9817X50.Z10.B5.

7. (G65P9810Z200.

8. (G65P99833

9. G28Z200.

continue

Dd

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

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

Position 4th axis to 45 degrees.

Position 10 mm (0.394 in) above the
suriace.

Measure at 50 mm (1.9685 in) centras,
update G54 and set a tolerance of 5
degrees.

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

Raference returmn.

Dd
NOTE:

clockwise)

A
/

Y,

Aa

y

Yy

ENMEAERNMIEET XA YANE XRERENARAUE.

RZA

ATRE-NBLHREMR PREMNLEMTRENMHE, FTHE
KN ZRURL. ERSFENHTHEARNBANE RAEREAL.
#3: G65 P9843 Xx Dd % G65P9843Yy Dd

Aa positive angles (counter-

X+ (AO)
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£E X RENBSLE.
y REHFSLE.
d  BIARGLEZEEET XHSY BHBIER.

Example

30.0

N
/

Vi ¥30.0

X+
. X300 .

Figure 9.21 Example of an angled surface measurement

G65P9810 X30.¥50.2100.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

GEBGO0X0YD R[#139] Rotate co-ordinate system by the angle.

j. (09834) : M XY-F & /A E 2| A [E By 4R
¥ b=y e BTk &
(1) 09834 : M EXYF & A A & 2| AL i (8 By 4548
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=)

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

P
=/

Yy

Xx

Figure 9.12 Determining feature-to-feature data

N

VE :
. PIEAP2RRFEREE BAHMTHEAP2

PINSERES 1 XNBRAZE #TER LIS

REM.
P2 EE R ETETH 2 A NBEAFIE.

in the XY plane

#iR BENT P18

(FREEARARE)

YFESHEE= 86

2ANBERZE. BIMEELGA ﬁmuwuﬁﬂm____ﬁmw$_

1%

G65 P9834 XxE.G65 PI834 Yy=G65 PI834 Xx Yy=(G65 P9834 Aa

Dd=kG65 P9834
& E:
X ireREs.,

y YRAEHLERER.
a WM X+mFEFAHTE P2EXRTPInAM

d P13 P2 = el p il igRE .

b

(BHEL180 = i8).

Example 1 Measuring the incremental distance between two ho

1. G65P9810X30.Y50.F3000
u 15 2. G65P9810Z-10.
3. G65P9814D20.
4. G65P9834

5. G65P9810Z10.

9and 10

G65P9810X80.Y78.867
5 4and5
[ Y 7. G65P9810Z-10.
X 8. G65P9814D30.
Figure 9.13 And either this

Probe movements o 65p9g34X50.Y28.867M.1

or this

9. (G65P9834A30.D57.735M.1

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.
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Example 2: Surface to bore measurement

1
4—“ 1. G65P9810X10.Y50.F3000  Protected positioning move.

2 2. G65P9810Z-10. Protected positioning move.
3. G65P9811X0. P1 at X0 mm (0 in) position.
8and9 6
:7 4. G65P9834 Store data.
<-;J!> ]5 5. G65P9810Z10. Protected positioning move.
—f —
3and 4 6. G65P9810X-50. Move to new position.
Z
:Y 7. G65P9810Z-10. Protected positioning move.
X
8. G65P9814D20.5 P2 20.5 mm (0.807 in) bore.
Fi 9.14
e G65P9834X-50.H.2 Measure distance -50 mm (-1.97 in)
Probe movements
(2) 09834 : W= Z-FmE s A H 2| A & B I
NOTE:
Angles in the range 180 degrees
u ﬂ +Aa angles (counter-clockwise)

(I 1 %l

g = | 2| bz

~ .Dd i
g 2+
l Y+
Q P2 :
+Aa
/ ¥y 4 l {-\] X+
P1 i \
-Dd
A
EE—IEHINTEF. ERAARENZFEEAE. BHENEYESY
H= EHEIE.

#E: Pl AP2ei e REE . BARTHEA P2HE 288 T Plm.

PIMSERES | XNERHAzF ETERALS (FAETRAREF

=3 ;M.
P2RSiERElEa® 20NEEAFIMN. VESSEER

2XMBEFA=F. BIMEEL%A . BA L9834EE

¥R G665 P98347z EiFE
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G65 P9834Aa Zz3# (65 P9834Dd ZzE (65 PI834

It A -

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 #130
#136 #1341
#137 #132
#138 #133
#139 #134
Inputs

Aa Zz or Dd Zz inputs

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.

SO N\ ER 4
Aa a= The angle of P2 with respect to P1 measurad from the XY plane (angles
between +180 degrees).

Zz z= The nominal incremental distance in the Z axis.
or
Dd d= The minimum distance between P1 and P2 measured in the XY plane.
£z z= The nominal incremental distance in the Z axis.
Example 1: Measuring the incremental distance between two
surfaces
u1_' 1. G65P9810X30.Y50.F3000 Protected positioning move.
2 . 2. G65P9810Z30. Protected positioning move.
v
3and4 i, 3. G65P9811Z20. P1 20 mm (0.787 in) surface.
. e6and7 4. G65P9834 Store data.
5. G65P9810X50. Move to new position.
TLY‘ 6. G65P9811Z15. P2 15 mm (0.591 in) surface.
“ 7. G65P9834Z-5.H.1 Feature to feature at -5.0 mm (-0.197 in).
Figure 9.16

Probe movements
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Example 2: Measuring an angled surface

Figure 9.17

1

2.

3and 4 3.
3 6 and7
4.

5.

6.

G65P9810X30.Y50.F3000

G65P9810Z30.

G65P9811Z20.

G65P9834

G65P9810X77.474

G65P9811Z10.

and either this

Probe movements 7

G65P9834D27.474Z-10.B.5

or this

7

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.

angle tolerance +5 degrees.

G65P9834A-20.Z-10.B.5

. & REE RS X

Measure slope -20 degrees (clockwise)

Wt E—%k—
B—Fm | LHe/M | RI/AE| AT A 547 A %0 XY-F & f4
i E
G65P9S11 | G65P9812 G65P9814 | G65P9815 | G65P9816 G65P9817/1 | G65P9845
8
#135 XL & X & XrE | XUE XL &
#136 YL & Y& YR E | VEE YL &
8137 | 0B
#138 R R R
139 XTmAE | X'EAE % 14 % A A
E
#140 X1 = X1 = Xfh % X1 % Xt £
#141 YR = W= YRz | ViRZE Yim =
#142 e = YEAE |YEAE
#l43 | R~twZE | RIRE | RTRZ | YAERZ | YAEREZ | 5EGRE | BERE
#144 XAERE | XAERE | AERE | AERE
#US | R E | XM E | ERTE | EREE | ERTE
I %= 1 %= 1 %= T %= GE=
#146 | RERI | KERA | 2RI
#147 | 7 4R
#
#148 HERE (127
#149 MKk Z7mE (02)2)




GP-800 7o £ | 3kt BH

WEZTE—%RZ
PCODWIL | B4 E | WAEW | wAEW | 3AAF | 2@maAE
/4h F & /4h
H &/ 1E & ) =
G65P9819| G65P9820 | G65P9821 | (G65P9822 | G65P9823| G65P9817/ 34
#135 | X & Mﬁ/f%ﬁém XL | XL E XS E
RL36 | YL & f*ﬁ/fjgéﬁ’” YEEE | YRE Y EEE
#137 PCD ACE: RS
#138 R+ IR R R~ ENEE
R
,j_
#139 7 7
#140 | Xf@ = X1 % X1 2 X1 2 X1 =
Bl41 | YR £ Y % Y % Y % Y %=
#142 | PCDMR £ Im =
#143 | R+fmz Rtz | R+tw£E | R+wz /N R =
Bl44 | AERZ| ®WAME A EmE
#145 | PR E| =m/ME IR E | EFME | ERLE SERRALE R E
B % %= %=
#l146 | 2 BRI THE 2R | 4ERI | 2RI 24 2RN
(FI£)
BIAT | LR = 77 18 48 7~
e
#148 MERE (15D
#149 ML RAAE (0F12)
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Wk | ARAREAE | AE&E B

Wk | BnE RHEER | ERER

— .. BEEA
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