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Dynamic Analysis of Fatigue Behavior in Lead-free Niobate Piezoceramics
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Dynamic fatigue phenomena of niobium-based lead-free piezoelectric ceramics
under harsh conditions mixing of temperature, electrical field, mechanical load, was characterized
by using the inverse method incorporating the protocol in finite element analysis, high-power
impedance spectroscopy capable of applying electric field over coercive field and soft X-ray
spectroscopy capable of analyzing chemical bonding state. In addition to the effect by the
grain/domain structure, it was also clarified that the reduction in the Nb-O bonding energy and the
resultant ionic polarization contributed to the deterioration of the piezoelectric properties.
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