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Experi nmental Evi dence for Maxi num Efficiency Qperation of a
Magnet ostri ctive Transducer

Experi nental broad-band testing of a magnetostrictive transducer has
been used to study the trade-off between operating for maxi mum

ef ficiency and maxi mum out put. Al thought the | argest out put

di spl acenment or acceleration is achieved at the resonant frequency, a
greater operating efficiency is achieved at a frequency above
resonance. An explanation for this phenonenon for general
transducers via the theory of el ectroacoustics is reviewed [Hunt,
Frederick V., Electroacoustics: The Analysis of Transduction, and its
H storical Background. Acoustical Society of America, 1982.]. The
frequency of maxi mumefficiency is derived for a general

el ectronmagneti c transducer and shown graphically on a notional -

i npedance | ocus plot. An evaluation of the efficiency shows that the
reactance, the inmaginary conponent of the electrical inpedance, can
be “tuned” to achi eve maxi mum efficiency. For a nagnetostrictive
transducer the reactance tuning is related to reducing eddy | osses.
The effective perneability of the material is shown to decrease
significantly after resonance, well bel ow the nom nal value at |ow
frequency, thus operating in this frequency region results in a
significant decrease in eddy current | osses and hence a hi gher
efficiency. Experinmental results are provided to denonstrate the
advant ages of operating a transducer at the maxi num effi ci ency
frequency.



