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Non-Contact Damage Detection of Rotating Shafts
by Using the Magnetostrictive Effect
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Abstract

The purpose of this work is to suggest a new non-contact damage detection method for rotating
ferromagnetic shafts. The presence and the location of a damage in rotating shafts are assessed by
means of longitudinal elastic waves propagating along the shafts. These waves are measured by
non-contact magnetostrictive sensors consisting of a coil and bias magnets. This paper shows the
effectiveness of the sensors in the damage detection of rotating shafts. Several issues occurring in the
application of the sensors to rotating shafts are carefully investigated.
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Fig. 1 Schematic diagram of the experimental
setup
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Fig. 2 Elastic wave signals measured by a

strain gage and a magnetostrictive sensor
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Table 1 Comparison of the solenoidal sensor
signals in non-rotating and rotating
shafts (See Fig. 8 for the definition of
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Ve | Vi | Vi| vi| 4x
. 2.92x
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. 2.93x
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Relative
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Fig. 8 The signal measured by the solenoidal
sensor in a undamaged shaft. The results
shown in (a) and (b) are those obtained
for  non-rotating  and  rotating(1800

rpm) shafts, respectively
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