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Ultraprecision Air Bearing Capacitive Sensor System

Dai Yifan Wang Xingfang Wu Yulie
(Department of Mechatronics and Instrumentation, NUDT , Changsha, 410073)
Abstract This paper presents an ultraprecision air bearing capacitive sensor with high resolution. It combines the
air bearing gauge head with a square guideway with the microminiature capacitive sensor, ensuring high accuracy and
high frequence response It’s suitable for ultraprecision contact measurement.
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Fig-2 The composition of measure system
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Tab-1 The relation of count and displacement (1)

0 10 20 30 40 45 50 55 60 62 64
2500 2620 2782 3028 3384 3650 4067 4650 5620 6393 7625
66 67 68 69 70 71 72
8665 10127 11737 14614 18515 32000 63208
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Fig-3 The measuring installation Fig-4 The relation of count and displacement ( 1)
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Tab.2 The relation of count and displacement ( 2)
0 10 20 30 40 45 50 55 60 62 64
2500 2623 2793 3039 3415 3697 4119 4767 5842 6651 7625
66 67 68 69 70 71 72
9184 10709 12719 15930 22679 37677 63208
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Fig.5 The relation of count and displacement(2) Fig.6 The comparison of curve
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Tab.3 The sequence of demarcating( 1)
0 4.0 8.0 12.0 16.0 20.0
13. 46 9.39 5.38 1. 44 -2.53 - 6.58
0 4.09 8.09 12. 06 16. 03 20. 05
0 - 0.09 - 0.09 - 0.06 - 0.03 - 0.05
0. 1um, 0.01um ,
)
Spm ) ) 4, ,
0. 03 ym, , , ,
) )
0.01um, R 0. 03um
0. 03um
4 (2)
Tab.4 The sequence of demarcating(2)
0.48 1.50 2.52 3.51 4.04 4.53
0 1.02 2.04 3.03 3.56 4.05
10. 67 9.67 8. 66 7.65 7.14 6.63
0 1.00 2.01 3.02 3.53 4.04
0 0.02 0.03 0.01 0.03 0.01
4
0.1 100g )
1 . : , 1993
2 \ ) ) : ,1989.9
3 . ) . ,1994.7
4 [ I : , 1996



