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Optimization design of high frequency magnetostrictive transducer based
on the multi-objective genetic algorithm
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Abstract : Magnetostrictive transducers have high core eddy current loss, uneven magnetic field distribution and low electromagnetic
conversion efficiency under high frequency excitation. These issues need to be addressed by the optimal design of the transducer body.
The coil height and yoke loop structure of the transducer are firstly simulated to initially determine the magnetic circuit structure. Then,
an overall multi-objective optimization design model for the transducer is proposed, which is based on the non-dominated ranking genetic
algorithm. The optimization objectives are to increase the magnetic field strength in the magnetostrictive bar, improve the uniformity of
the magnetic field distribution in the bar, and reduce the high frequency loss of the transducer. The normalized ranking and entropy
weighting methods are introduced for decision support of the Pareto front solutions obtained by this optimization method to screen a set of
optimal design solutions. Finally, the optimal solution is simulated and analyzed. Results of magnetic field distribution and numerical
calculation verify the effectiveness of the optimization method.
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Fig. 1 Structure of the double rod type magnetostrictive

transducer
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Fig.2 Magnetic circuit of the double rod type

magnetostrictive transducer
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Table 1 Simulation model related parameters
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Fig. 3 Magnetic induction intensity distribution of
magnetostrictive rod axis position with different

coil heights
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Fig. 4 Distribution diagram of the magnetic flux density of
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magnetic circuit under different yokes
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Fig.5 Magnetic induction intensity distribution of magnetostrictive

rod axis position with different yoke thickness
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Fig. 6 Equivalent magnetic circuit of the double rod

magnetostrictive transducer
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Table 3 Optimization results of magnetostrictive

transducer variables mm
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