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ABSTRACT

In this paper, an OMM (On-the-Machine Measuring) system has been developed, which can perform measuring and
inspection of sculptured surfaces of die and mold, by use of a scanning-type touch probe mounted into the spindle of a NC
machine. The ecalibration procedures of a scanning probe {SP'2-1, Renishaw) and an algorithim for measuring surface points
by a ball-nosed stylus have been studied. The system has been developed based on commercial CAM software (Z-Master
2000), and tested through measuring a plastic injection melding-die. Also some experimental results of the calibration and

measuring for given surface positions are analyzed to verify its accuracy and reliability,

Key Wards : OMM (On the Machine Measuring)(7] 4} &7 A{ £ ®), CMM(Ceordinate Measuring Machine), Scanning
Probe(~7'd Z 2 H), Probe Calibration (X 22 KA, Center shift (¥ 4]), Rotate angle (2] # 2
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Fig .l Overall system flow

Fig. 2 HW configuration

Table 1. Specification of the apparatus

* Model: SP2-1 touch scanmng probe

Probe spec . ;
3 = Type: 3 axis measurement linear & parallel metion

* Measuremenlt range! =4 Swmm
* Resolution: Lum
* Spriog rate: 350g/mm+20%

Counter board | *4 channel couater board wilh L7166 x 4

Milling mach * Daewop CNC Mach AV4S (FANTUC (B Coniroller)
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Fig. 6 Computation of a probe touch-point
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Fig. 7 Probe path-planning
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Fig. 8 a. Input points and path planning

b. Result of measuring
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Table 2. Repeatability of calibration

Cenler Shilt{X) | Cenler Shilt{} [ Folation Angle{deg) a7
| Average | _—1.4011 0.2607 2.7374 -0 1020
S, dev 0 0011 0.0008 00708 0 0008
Mex-Mn | 0007 0.0017 01515 p.o0g |

I8z, &3 vEAAEE 057148 0o
9? ?Jfél‘é;l(Fig gayol sl 4 B NEESAHE YL
nom, I ZHPNME PAEFTF LA SN (CAD
Rds gy Hawd exhe] Y, FLHI
2 AHG-HLEE AN 4 SAA g9 B
FHAE HF 52um ©)F, SN,,,,K e BEE 9
2un~30um HH YL FelEtsch =¥ 100mm EF
Ao AE o] &3 A S5 3 fEE UL o,
SR E 2um-bpm UL FelE ¢ Ut

0. 22 ¥ F=F A7H

B =RdAME OMM 5% A2gE 01%%}‘3‘1
TE2 FAL B9 24 dolHs CAD 29d
HIRPALE B8, 713&9 238 éﬂ] E}" ES
A AlAE Adel wE AFE
P B APcMe caD RAZRE ZAHe A
g A EE ANTess Ter WA o
228 A9 =% sar.

B eidie T4 T2E nddy FHe
ol disiA Tt nH WA, FEAVA B FEEL
duiygd] oz S’.ﬂﬁ‘ﬂ’ﬂloﬂ B3 dFE Fgr oot
g FAAod, cMM EH o] Blag 5 AU
ARE 98 gzt A E A de] g
% ZA(PTP: Point-To-Point} 2 9k ofr]a}, T H o] oid
H A Z(CP: Continuous Path)y] £ tisjrxx
el gostrtn Atzdch

B R VR

-172-

10.

o2

A4 F, ol5$, LAE, “Scanning ZEHE |
MM(On The Machine Measuring)*] =5 7]

2o gy, REARR Ty 96 A A

5, ¢ A A SRR 0%
T AHEH FHAA FHHe Az HAd #d
saAdEEEA, A 12 A, A 10 3,
pp.121~129, 1995,

ol4E, FHE, "OMM Al&Ee FA9a
ol 24 2 A, f54d3E 9y d &
=W E=EH, pp.73~77, 1997,

WE A, ojmy, gE TrHe 05wy g
BR7Er, d@rASds=Es, A1sd, As
T, pp.2081~2087, 1994,

Kunzmann, H., Trepet, E. and Waldele, F,, "Concept
for the Trace ability of Measurements with Coordinate

2

Measurmmg  Machine", Intemnationa! Progress m
Precision Engincering, pp.40~50, 1993,

AAE, AAF, g5y &4 TREE o] 45
262 EE Al 534 9 HAL Al2we A
Z sy ez Aa s =g A A, A 234, A
1 &, pp.37~46, 1999,

H. Aoyama and M. kawai, " A New Method for
Detecting the contact point between a touch probe and
a surface ", Annals of the CIRP, Vol 38, No.l,
pp.517-520. 1989.

Duffie, N., Bollinger, J,, Piper, R. and Kroneberg,
M., "CAD Directed Inspection and Error Analysis
Using Surface Patch Databases”, Annals of the CIRP,
Vol. 33, No.1, pp.347~350, 1984

e, HYE, ARTEY euea 24 2
ANB AT Axy Asr, FFERFRAA,
A 1534, A 12 &, pp.81~88, 1998,

AEY, 714 3 AL BT olad
1A & gel #g A7, dEFar)AE
2000 EAEEHE =23 pp. 653658, 2000.

o]%‘-_?_ "7])\1-?—26] ,.\]AEﬂ ;rﬂm—u )\]—tﬁ _L‘g}- }"
119, 11 &, ppl99~205, 1998,

Zus, BaAgel 48 HAGARAe 3
A FAAR a3 dEALFEE 95 A
A Bt 2= 3, pp396~399, 1995,

olfal, rFgety HE AN FHE BT 4
EEAY 583 2dd, dddga ZAFd
At A AFERS =, 1999.



