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Fiber sensor used in detecting radial
vibration of high rotating speed shaft

JIN Yuan-qiang, LIU Li-hua, MA Hui-ping, YANG Le-min
(School of Mechatonic Engineering , Harbin Institute of Technology, Harbin 150001, China)

Abstract: Optical fiber measuring technique is adopted to detect radial vibration of a high speed rota-
ting shaft in aerial impeller pump and the principle of the detecting system is introduced in detail in
this paper. A new type fiber gauge head has been developed, and relevanted compensatory approach is
given. Also, the displacement characteristic modulating function is educed and the emulator curve is
provided through studying of the system. Experimental results show that the system can eliminate the
infection from light intensity fluctuation, fiber flexural loss and surface reflection index and detect the
radial vibration of high speed rotating shaft in aerial impeller pump under the surrounding of strong e-
lectromagnetic interference and high temperature. Experiments also show that amplitude of radial vi-
bration increases monotonously with rotation speed of the shaft ranging from 1 000 r/min to 10 000 r/
min, it agrees with the physical situation.
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Fig. 1 Block diagram of detection system
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Fig. 2 Sectional drawing of optical fiber bundle
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Fig. 3 Region of collecting reflected light
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Fig. 4 Relative luminous intensity collected by three

groups of receiving optical fiber
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Fig. 5 Relative luminous intensity collected by in-

side or outside receiving optical fiber
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Fig. 6 Property curve of sensor
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Hg. 7 Single-channel displacement characteristic curves
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Fig. 8 Normalized displacement characteristic curves
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Tab.1 Experiment data of different rotatory speeds

g T Bl 5 i) /NS Ak
(r/min) (mm) (mm) (mm)
1 000 1. 202 1. 150 0. 052
2 000 1.183 1. 100 0. 083
3 000 1.161 1. 049 0.112
4 000 1. 145 0.968 0.177
5 000 1.137 0. 852 0. 285
6 000 1.131 0. 804 0.327
7 000 1.129 0.751 0. 378
8 000 1.127 0.694 0.433
9 000 1.125 0. 600 0.525
10 000 1.122 0. 460 0.662
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