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Non-Contact Measurement of Elastic Waves Propagating in a
Rotating Shaft using Magnetostrictive Effects

Soon Woo Han, Ho Chul Lee, Yoon Young Kim
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Abstract

The purpose of this work is to suggest a new non-contact measurement method applicable to
the diagnosis of rotating shafts. Longitudinal elastic waves propagating along the shafts are
measured by magnetostrictive sensors that make use of the coupling phenomena between strains
and magnetic induction in ferromagnetic shafts. These sensors have been successfully applied in
pipes and others, but it appears that the present application of them to rotating shafts is made here
for the first time. Several isssues appearing in the present application are carefully investigated and
several experimental results are presented to address the usefulness of the present method.
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Fig. 2 Elastic wave signals measured by a
strain gage and a magnetostrictive
sensor
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Fig. 3 The schematic diagram of the sensor
and the solenoid type electromagnet

Solenoidal sensor

Fig. 4 The configuration of the
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Fig. 5 Peak values of output of sensor for
different lift-off factors
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Table 1 Comparison of the solenoidal sensor
signals in non-rotating and rotating shafts

Vil Vi| vi| Vi| 4T
Non- 292X
on . 6.37 | -3.06 | -4.25 | 569 9
rotating 10
. 2.93 X
Rotating 6.45 | -325| -35 | 525 10
Relati 0.1x
S7aMYE 008 | 019 | 075 | 044 |
Difference 10
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