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Automatic and precise calibration of 4-channel cylindrical capacitive displacement sensor
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Bak, Young-Jong™"""

[L Abstract Jb

General purpose of cylindrical capacitive displacement sensor(CCS) is measuring run-out motion and deflection of rotor.

If CCS has narrow sensing range, its sensitivity coefficients must be calibrated precisely. And x, y component of CCS
output can be coupled.

In this research, CCS calibration procedure is automated with automatic calibration program and PC-controlled stage.
And, coupled-terms of CCS signals were removed and the errors between measured position and mapped CCS signal were

reduced obviously by sensitivity matrix that linearly

Key Words : Cylindrical capacitive displacement sensor(CCS; $1%3 2888 WM, CCS calibration(CCS T ), Linear
transformation{ 213 H, Least square(2]4-%15H), Sensitivity matrix(3IZ = 88%), Calibration error{ ZE.% 92h
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Fig.1 Schematics of Cylindrical Capacitive Sensor
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Fig. 2 Picture of CCS and CCS amplifier
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Table 1 Spec. of VP-25XA

Travel Range [mm] 25
Resolution [um)] 0.1
Bi-directional Repeatability [um] 0.2
Maximum Speed [mm/s] 25
Pitch, Yaw [urad} 100
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Fig. 4 Schematic of CCS calibration experiment setup
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Table 2 Average eror through CCS whole range

(a) (v
average error [pum] 023 0.48
standard dev. [pum] 0.14 0.26
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Table 4 Average error through the each ranges [pm]

Average error | Standard Dev.
Range 1 0.10 0.06
Range 2 0.10 0.05
Range 3 0.10 0.03
Range 4 0.06 0.03
Range § 007 0.05
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Ker Ky Ky Ky
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