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An Experimental Study on the Runout Characteristics of

Spindle State Monitoring Using an Optical Fiber Displacement Sensor

Woocheol Shin*, Changyu Park’, Tackgu Jung’, Junhee Hong™, Dongju Lee™

|[ Abstract

I

Spindle state monitoring is getting more and more important according to the technology trend of spindle that is
ccurate and automated. Spindle state monitoring is to measure the state of rotation vibrations. The spindle rotation
rror motion detected by sensing device includes rotation object's unbalance, external forced vibrations, shape errof
f spindle, as well as measuring error of monitoring device. In this paper, we have inspected the runout
haracteristics that are connected to mechanical runout of spindle shape and electrical runout of sensing system's
haracteristics. Also, we introduce the way to exclude the runout elements that appear while you monitor a spindig

tate.
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Signal Process Circuit

Fig. 1 Schematic of a fiber optic sensor
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Fig. 2 Nlumination curve of reflected light
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Table. 1 Surface roughness vs, limited angle of

reflection
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Fig. 4 Output signals from optical fiber sensor in
distance measurement
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Fig. 5 Electrical noise of sensor output signal
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Fig. 6 Variation of sensor output signal
according to spindle rotation

Fig. 6 Photograph of experimental setup
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Fig. 6 Sensor output signal of spindle rotation
at 6rpm
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(a) contact probe

(b) Optical fiber sensor

Fig. 7 Comparison profile of a spindle surface
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Fig. 8 Comparison of runout signals according

to machined surface
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Fig. 9 Comparison of electrical runout signal of
optical fiber sensor according to external light
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