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Three systems of lead-based relaxors studied on dielectric and piezoelectric properties consisted of
(1) lead magnesium niobate [Pb(Mg,,Nb,,)O, , PMN], (2) lead zinc niobate [Pb(Zn,;Nb,,)O, ,
PZN] and lead nickel niobate [Pb(Ni, ,Nb,,)O, , PNN] and their solid solution with lead titanate
[PbTiO, , PT] were prepared by the columbite-precursor method. The processing parameters
influencing on the perovskite formation consist of powder characteristic, powder preparation,
calcination and sintering temperature. These parameters should be controlled to develop the
perovskite structure. However, these three relaxor systems present low thermodynamic stability on
the perovskite. The pure perovskite formation of the PMN, PNN and PZN systems could be
achieved when the three systems were mixed by the PbTiO, (PT) stabilizer with an addition of 0, S
and 15 mol%, respectively. The highest piezoelectric properties of PMN-PT and PZN-PT systems
were founded at the 0.65PMN-0.35PT and 0.85PZN-0.15PT compositions. The highest dielectric
properties at room temperature for PMN-PT, PZN-PT and PNN-PT systems were obtained in the
0.95PMN-0.05PT, 0.85PZN-0.15PT and 0.75PNN-0.25PT compositions, respectively.
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