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A Novel Cylindrical Capacitive Sensor for both Radial and Axial Motion Measurements

H. J. Ahn(School of Mech. & Aero. Eng., SNU), J. H. Kim(School of Mech. & Aero. Eng., SNU),
D. Y. Jang(Dept. of Ind. & Info. Eng., SNUT), D. C. Han(School of Mech. & Aero. Eng., SNU)

ABSTRACT

This paper presents a novel cylindrical capacitive sensor (CCS) for both radial and axial motion measurements. Although

the new CCS has almost the same geometric configuration as the conventional CCS, the unused axial area of the CCS is

utilized to measure the axial motion of the rotor, which can affords more compact design and reduction of the system

complexity. First, a theoretical mode) of the proposed CCS is derived. Based on the derived theoretical model, compensation

methods to decouple the radial and axial motion measurements are proposed. In addition, error analysis is performed and a

design rule is proposed to guarantee the same accuracy in measuring both radial and axial motions. Finally, a test rig and

electronics for the proposed CCS are built and the effectiveness of the proposed CCS is verified with experiments and
A Y

simulations.
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(b) The proposed CCS

(a) Cross-section of a CCS
Fig. 1 The idea of the novel CCS
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Fig. 2 Schematic of experiment

(b) Sensor

(c) Circuit
Fig. 3 Experiment setup
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(b) Simulation
Fig. 4 Sensor outputs at Z = 0.65 mm

Compenstaed Z output (V3

“t5

- 02 e, e 02 e
Yo P I E I \‘»\x»'(/A" 02
Ya/);,'(‘.l oy 8 o) '"r’),/ 2 w02 B
) g qwed K g et

(a) Experiment

“orpensaned £ ongmat 4V

. et
REFNE

k)

't

(b) Simulation
Fig. 5 Compensation results
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Fig. 6 Axial motion measurements
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