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A Study of Properties and Preparation for
PNW - PMS - PZT Piezoelectric Ceramics

DU Hong - liang', PEI Zhi ~bin’, CHE Jun’, WANG Cui - xiang’, QU Shao —bo?>, CHEN Jian - hua'
(1. The Engineering Institute, Air Force Engineering University, Xian, Shaanxi 710038, China; 2. The College
of Science and Aris , Air Force Engineering University, Xian, Shaanxi 710051, China)

Abstract ; The piezoelectric ceramics (PNW — PMS - PZT) are prepared by the traditional ceramics process, the
phase structure of powders calcined at 850°C is analyzed. The influences of sintering temperature and different
components on apparent density p, relative dielectric constant er, dielectric loss tand, Curie temperature Tc and

piezoelectric constant d,; at room temperature are studied. The results show that at room temperature with the in-
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crease of the amount of PZT solid solution in system, er , Tc and d,; are gradually increased, tan3 is gradually de-
creased; with the increase of the sintering temperature, p is increased in general, er and d,, are increased, tan$ is
gradually decreased but the change of Tc is not obvious. At last, the piezoelectric material with g, =2200, tan$ =
0.0062, T, =235°C, d,;, =390pC/N is obtained.

Key words: PNW - PMS - PZT piezoelectric ceramics; dielectric property; Curie temperature; piezoelectric
property
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Multi - frequency Averaging of PWM DC - DC Switch Converters Working
in Discontinuous Conduct Mode

YIN You —wei', ZHAO Lu -huai’, MA Xi - kui®”
(1. The Missile Institute, Air Force Engineering University, Sanyuan, Shaanxi 713800, China; 2. Faculty of E-
lectrical Engineering, Xian Jaiotong University, Xian, Shaanxi 710049, China; 3. Key Lab. for High Voltage En-

gineering and Electrical New Technology under the State Ministry of Education, Chongging University, Chongging
400044 , China)

Abstract ; On the basis of the unified model, the multi - frequency averaging method is presented and applied to the
analysis of the switched converters working on the discontinuous conduct mode. Using the presented method, not
only the base wave in a steady state, but also the size of each harmonic can be obtained. The practical simulation
indicates that the method is better in logicality, easy in programming and of great precision in computing, further-
more, it is applicable to the steady state solution and the analysis of ripples in the open loop and various kinds of
closed loop systems.

Key words:type PWM; DC/DC switch converter; multi - frequency averaging method



