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Abstract: In consideration of magnetoelectric coupling effect, magnetically tunable electromechanical resonance with a dc
bias magnetic field is proposed. Using PZT (Pb (Zr, Ti) Oy )-ring/TDF ( Tb Dy,_, Fe,_ )-column magnetoelectric
composite vibrator, magnetically tunable resonance shift are theoretically studied and experimentally measured, respec-
tively. Constitutive equations of piezoelectric and magnetostrictive phase are employed to describe the electric elastic and
magnetic elastic coupling,and piezoelectric phase capacitance is a function of magnetic field, resonance frequency and
material parameters. Frequency-dependent capacitances of the PZT-ring/TDF-column composite vibrator are numerically
simulated under different magnetic field intensities. The resonance frequency shift rule of the composite vibrator was
experimental studied. With magnetic field increasing,the fundamental frequency and primary resonance frequency of the
composite vibrator increase to high frequencies and then to low frequencies,the resonance shift reaches maximum under
H=200 Oe, the resonance frequency offsets are 9.50 kHz and 3.50 kHz, respectively. Numerical simulation of the
resonant frequency offset curve is consistent with the experimental results.
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Fig. 2 Magnetic field dependent magnetostrictive coefficient A3;,A; ,and piezomagnetic coefficient g5 ,q5, , respectively
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