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The Effect of Lead Deficiency on Phase Structure and
Dielectric Properties of PZN — based Relaxor Ceramics

PEI Zhi - bin' , CHE Jun', XUE Jian - bo', QU Shao — bo®, TIAN Chang - sheng2
(1. The Engineering Institute, Air Force Engineering University, Xi’an, Shaanxi 710038, China;2. College of
Materials Science and Engineering, Northwestern Polytechnical University, Xi’an,Shaanxi 710072, China)

Abstract ; The three series of PZN — based ceramics 0. 75PZN -0. 15BT - 0. 10PT.0. 85PZN - 0. 10BT - 0. 05PT
and 0. 80PZN - 0. 20BT are prepared by the columbite method, and the effect of PbO deficiency in starting raw
powders on the phase structure of calcined powders and ceramics sintered with Lead free atmosphere is investigated.
At the same time, the effect of PbO deficiency on the dielectric properties is also studied. The results demonstrate
that even minor content of PbO deficiency would result in pyrochlore phase in the calcined powders and sintered ce-
ramics. With the increase of deficient PbO content, the perovskite phase content in both calcined powders and ce-
ramics will decrease gradually. The dielectric constant of the three series of PZN — based ceramics is greatly in-
creased with the increment of PbO deficiency, and their peak relative dielectric constantyeaches the maximum val-
ue with 1% mole PbO deficiency. However, PbO deficiency hardly affected the dielectric loss of the PZN - based
ceramics. The increase of dielectric constant results from the enlargement of the size of effective ordered micro — re-
gions and the elimination of PbO film among crystal borders.

Key words: PZN — based ceramics;Lead deficiency ;phase structure; Dielectric properties



