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G R

Terfenol-D ) Z % dss, = 11 nm/A, si = 40 x
1072 m?/N, k31 = 0.7, p = 9200 kg/m®, Q,,, = 10

PZT8H [ S H: dsips = —93 pC/N, sfi,s = 11.1 x
1072 m?/N, e33 = 1000, k31 = 0.3, p = 7600 kg/m?,
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Qm = 1000
PZTS5 (125 d31ps = —280 pCIN, sfi,5 = 16.5 x

1072 m?/N, e33 = 3800, k3;0.39, p = 7500 kg/m>, Q.. =
65
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Effect of adjustable bias voltage on magnetoelectric
properties of magnetostrictive/piezoelectric laminated
transducer structure *
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Abstract

The magnetoelectric properties of PZT5/Terfenol-D/PZTS laminated transducer structure are analyzed and detected for adjusting
the bias voltage across PZTS. A control method of one-order resonant frequency for a magnetostrictive/piezoelectric laminated magne-
toelectric transducer structure is proposed. The resonant frequency and the prestrain of the magnetoelectric laminated structure can be
adjusted by changing the bias voltage across PZTS5. The relationships between the control voltage, the strain, the Young’s modulus, the
resonant frequencies and the resonant magnetoelectric coefficient are analyzed. Theoretical analyses show that the resonant frequency
of the laminated structure is almost a linear function of the applied dc bias voltage at a small strain. The magnetoelectric coefficient
is hardly related to the control voltage. The experimental results verify the theoretical analyses. For a control voltage of —170 V to
+170 V, the resonant frequency can be linearly adjusted. The adjusted maximum of the resonant frequency is 1 kHz. The ratio of
the adjusted value to the bias control voltage is 2.94 Hz/V. For a bias magnetic field from 0 Oe to 225 Oe, the resonant frequency is
almost unrelated to the bias magnetic field. The magnetoelectric voltage coefficient changes with the bias magnetic field. A maximum
magnetoelectric voltage coefficient of 1.65 V/Oe is obtained at a bias magnetic field of > 178 Oe.

Keywords: voltage-controlled resonance frequency, magnetostrictive/piezoelectric laminated structure, prestrain,
magnetoelectric effect
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