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Creation of electromagnetic sensor using the singular fields in joints
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The object of this study is to obtain the guidelines on manufacture of high
sensitive electromagnetic sensors by utilizing the characteristics of singular fields of
piezoelectric displacements at the vertex in three-dimensional piezoelectric joints. Large singular
fields of stress and electric displacement occur around the edge of interface including the outside
of joints for compressive stress in the vertical direction of the interface, and the intensity of
electric displacement near the edge of interface in the joint is larger that in single-phase
materials. When the value of dielectric constant in the piezoelectric material increases, the
intensity of singularity increases. In manufacturing the piezoelectric joints, it is desirable that
a resin with curing temperature of room temperature or below Curie’ s temperature should be used. In

experiments, the voltage between the upper and lower surfaces in the joints is higher than that in
single-phase materials.
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