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Feasibility Verification of a Non-Contact Vibration Sensor for Rotating Shafts
Endowed with Rotational-Encoder Capability
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Abstract

In this paper, a hybrid sensor is proposed that has two capabilities: the first is to sense longitudinal or
flexural transient vibration signals selectively which are transmitted along the target shaft, and the second to
measure the rotating speed of the shaft. All measurements are made in a non-contact manner since this sensor

uses magnetostriction as its measuring principle. The signal selection between two vibration modes requires

only electrical switching operations and the switching between these two sensing capabilities-vibrations and

rotational speed-are accomplished by a very simple mechanical operation. To verify the capabilities of the

proposed sensor, a prototype sensor is fabricated and the experiments are made. The results show this sensor
can embody two sensing capabilities in one sensor configuration.
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Fig. 1 Sensing principle of elastic waves using
magnetostriction in a shaft
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Fig. 2 Schematic diagram of the newly proposed
vibration sensor using an electromagnet
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Fig. 3 Sensor configuration for measuring
flexural vibrations of the shaft
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Fig. 5 Sensor configuration of the newly proposed
sensor for rotational speed measurement
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Fig. 6 Fabricated prototype of the newly proposed
sensor
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(b) Transient Response for Longitudinal Vibration (Rotatmg)

Fig. 8 Experimental results under the longitudinal
wave measuring mode configuration
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Fig. 9 Experimental results under the flexural
wave measuring mode configuration
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Fig. 10 Experimental results under the rotational
speed measuring mode configuration
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