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Abstract: Magnetoelectric (ME) composite is composed of a piezoelectric material and a magnetostrictive material. Among

various ME structures, 2-2 type layered ME composites are anticipated to be used as high-sensitivity magnetic field sensors and

energy harvesting devices especially operating at its resonance modes. Rosen type piezoelectric transducer using piezoelectric

material is known to amplify a small electrical input voltage to a large electrical output voltage. The output voltage of these

Rosen type piezoelectric transducers can be further enhanced by modifying them into ME composite structures. Herein, we

fabricated Rosen type ME composites by sandwiching Rosen type PMN-PZT single crystal between two Ni layers and studied

their ME coupling. However, the voltage step-up ratio at the resonance frequency was found to be smaller than the value
calculated with ame value. The ATILA FEA (Finite Elements Analysis) simulation results showed that the position of the nodal

point was changed with the presence of a magnetostrictive layer. Thus, while designing a Rosen type ME composite with high

performance in a resonant driving situation, it is necessary to optimize the position of the nodal point by optimizing the thickness

or length of the magnetostrictive layer.
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Fig. 1. Schematics of (a) typical Rosen type piezoelectric transducer structure and (b) ME composite with Rosen type piezoelectric transducer
structure.
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Fig. 2. Schematics of Rosen type piezoelectric transducers with Ni plates attached (a) on the surface having 31 mode polarization (31-Ni) and

(b) on the surface having 33 mode polarization (33-Ni).
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Fig. 4. Schematics of Rosen type piezoelectric transducers (V1 = Output properties from the polarized area with 31 mode, V2= Output properties
from the polarized area with 33 mode). (a) 31-Ni, Ni plate attached on the surface having 31 mode polarized and (b) 33-Ni, Ni plate attached

on the surface having 33 mode polarized.
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Fig. 5. ME voltage coefficient, ame for 31-Ni ME composite, (a) off-resonance magnetoelectric voltage coefficient, ame, of Rosen type
piezoelectric transducer under an Hac of 1 Oe at 1 kHz, (b) frequency dependency of ame, from Vai at 0 Oe, and (c) frequency dependency of

ome, from Va2 at 101 Oe bias field.
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Fig. 6. ME voltage coefficient, ame for 33-Ni ME composite, (a) off-resonance amg, of Rosen type piezoelectric transducer under Hac of 1 Oe
at 1 kHz and (b) frequency dependency of ame, from Vi at 87.6 Oe bias field.
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Fig. 7. Finite element analysis (ATILA) simulation results of (a) piezoelectric plate without magnetostrictive Ni plates and (b) ME composite

with Rosen type ME composite (31-Ni) at resonance frequency.
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