@540

43ete)«] 42248 A 8E (20053 8 Y)

Journal of the Korean Society of Precision Engineering, Vol. 22, No. 8, August 2005

D&EHA FE SHB HITE BAR HAMM Y

o714, B, MY’

Development of Optical Fiber Displacement Sensor for Non-contact
Vibration Measurement in the High Speed Rotation System

Kee Seok Lee*, Jun Hee Hong” and Woo Cheol Shin*

ABSTRACT

This paper is described a development of an optical fiber displacement sensor. The optical fiber sensor using an
intensity modulated measures the displacement between target and sensor. A prototype sensor is composed of a

transmitting part, a receiving part and a signal processing circuit. The experiment was conducted not only the sensor
performance but also factors that affect intensity. The main performance of this sensor is resolution of 0.37 pm and the
non-linearity 0.7% FS and the dynamic bandwidth of about 6.3 kHz. As a result of rotation test, the prototype sensor

showed an equivalent performance to a commercial eddy current sensor.
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Fig. 1 Schematic of optical fiber displacement sensor
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Fig.2 Measurement principle of the sensor
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Fig. 4 Sensor bracket
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Fig. 5 Block diagram of PID controller and experimental
setup for active magnetic bearing system
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Table 1 Specification of magnetic bearing system

Pole face area, A(m?) 0.00035
Number of turn, N 110
Angle of ploe, 8 ( ° ) 22.5
Mass of rotor, m(Kg) 5.774
Mass moment of inertia (Kg/mz) 0.0737
Polar moment of inertia (Kg/m?) | 0.0017
Current stiffness, N/A 66.87
Position stiffness, N/m 134,460
Shaft surface roughness(Ra pm) 1.5
Amplifier gain, A/N 2
Time constant of controller 0.000032
Eddy current sensor

- Sensor gain, V/m 8,720

- Bandwidth, kHz 10

- Displacement range, mm 0.25~1.75
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Fig. 7 Experimental result of frequency response
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Table 2 Surface roughness of cylindrical targets

Type A Type B
Surface roughness(Ra) | 1.1 0.5
Sensitivity (V/mm) 11.29 12.50
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Fig. 8 Sensitivity by surface roughness
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