#ZAYFeE A 1A A2z (20013 29)
Journal of the Korean Society of Precision Engineering Vol. 18, No. 2, February 2001.

_— E —| - —
LoHEE S 0| 88 3EA MESHol B o7
olga”, MER, M3Y", USS", yILY™, o|ohy™™

A Study of Precision Measurement by the 3-Point Method
using Kalman Filter
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ABSTRACT

Roundness measurement method using three displacement sensors makes in-process roundness measurement
possible on the NC machine because it eliminates the vibration signal and eccentricity signal from measured
roundness signal from the workpiece. But there are noises in measured signals, it isn't possible to measure the
roundness with high precision. In this study, a high precision in-process roundness measurement system is
developed, which can eliminate vibrations of the spindle by using three displacement sensors and which can also
estimate the noisy roundness measurement signals by applying Kalman filter
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Fig. 1 Block diagram of the measurement system
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Fig. 6 Frequency spectrum of the measurement

noise

Fig. 7 Block diagram of Kalman filter
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Fig. 9 Appearance of the samples for measuring
roundness
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(a) Applied filter (b) Not applied filter
Fig. 11 Roundness of the sample 1
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(a) Applied filter  (b) Not applied filter
Fig. 12 Roundness of the sample 2
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Table 1 Results of roundness measurement

[ unit : um ]
Repetitious roundness measurement
No. | Applied Kalman filier | O @Plied Kalman
Sample 1 | Sample 2 | Sample 1 | Sample 2
1 21.3665 2.8231 21.7317 3.7947
2 21.8074 2.3330 21.6046 4.0488
3 21.5484 2.6401 21.7346 4.1992
4 21.2232 2.7685 21.4921 2.8442
5 21.3264 2.2502 21.6125 2.8591
6 21.6437 2.6501 219119 3.3913
7 20.8827 2.2086 22.1313 2.5215
8 21.5161 2.6040 21.6854 2.4999
9 21.7701 2.6940 21.7799 34714
10 21.4872 2.6921 22,7210 2.7912
Average 21.4572 2.5666 21.8396 32421
MAX-MIN| 0.9247 0.6145 1.2199 1.6993
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Fig. 15 Measured radius of the sample
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