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Effect of Co203 Doping on Electrical Properties and Dielectric Relaxation of
Pb(NiisNb23)(Zr,Ti)Os Piezoelectric Ceramics

PENG Guigui, ZHENG Deyi, HU Shunmin
(College of Materials and Metallurgy, GuiZhou University, GuiYang 550025, China)

Abstract: Pb(Ni13Nb2s3)o.5(ZraTis)0.503—xC0203(0.5PNN—-0.5PZT—xCo) piezoelectric ceramics were prepared by a solid state reaction
method. The effect of Co20; doping on the phase structure, electrical properties and dielectric relaxation of 0.SPNN—0.5PZT ceramics
were investigated. The results show that Co*" occupies the B-site. According to the results by X-ray diffraction, all the ceramics
prepared with content of Co20s from 0.2% (in mass fraction) to 0.8% are a single perovskite phase and possess a morphotropic phase
boundary (MPB). A modified Curie—Weiss law can describe the diffuseness of phase transition properly when Co addition increases.
The dispersion coefficient of phase transformation y firstly increases and then decreases. When x = 0.4%, y reaches a maximum,
indicating that the dielectric relaxation behavior of ceramic is more evident. The ceramic with the Co20;3 content of 0.4% exhibits the
optimum properties, i.e., d3s = 675 pC/N, ky = 60%, & is 5 765, and tand is 1.16%, showing that the dispersion of phase transformation
connects with the electrical properties to some extent.

Keywords: cobaltous oxide doping; dielectric relaxation; electrical properties
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Fig. 1 XRD patterns of 0.5PNN—0.5PZT—wCo ceramics
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Fig.2 Cross-sectional SEM images of 0.5PNN—0.5PZT-wCo ceramics
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Inverse permittivity as a function of temperature for ceramics at 100 kHz
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