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ABSTRACT

This study has been carried out to investigate the relationships existing among
conditions of fabricating processes, structural characteristics and electrical properties
of the PZN-PZT based-compositions. Processing-structure-property relationships are
brought out and discussed in terms of physical and electrical properties. This research
have mainly two sections.

First aim of this work was to synthesize pyrochlore-free lead zinc niobate —
lead zirconate titanate ceramics by a conventional mixed oxide route via the rapid
vibro-milling method and to investigate the dielectric, piezoelectric, and ferroelectric
properties of the ceramics to identify MPB composition in this ceramic system. The

results clearly show that 0.2Pb(Zn1/3Nby/3)O3-0.8Pb(Zr1/2Ti12)O3 is the morphotropic



Vi

phase boundary composition of the PZN-PZT system, which indicates the
significance of PZN in controlling the electrical responses of the PZN-PZT system.
Subsequently, the influence of Zr/Ti ratio on structural characteristic and electrical
properties of 0.2Pb(Zny3Nb,3)03-0.8Pb(Zr,Ti;«)O3z ceramics was investigated. It was
shown that the optimal dielectric, piezoelectric, and ferroelectric properties of PZN-
based ceramics occurred when Zr/Ti = 50/50.

Secondly, effects of Fe,O; and MnO, addition on structure, and electrical
properties of 0.2Pb(Zny3Nby/3)03-0.8Pb(Zry,Tiy;)O3 ceramics were investigated.
This was especially important from the viewpoint of the development of practical
piezoelectric materials. The dielectric, piezoelectric, and ferroelectric results clearly
showed the significance of MnO, and Fe,O3 addition on the electrical properties of
the PZN-PZT system. The observed “‘hard’’ characteristics caused by addition of Mn
and Fe ions were a result of the creation of oxygen vacancies, which pin the

movement of the ferroelectric domain walls.
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