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Abstract

In this study, the microstructure, dielectric and piezoelectric properties of 0.15Pb(Niy3Nbz3)O3
-0.85(PbZrosTi05)03(0.15PNN-0.85PZT) ceramics having compositions near the morphotropic phase
boundary(MPB) was investigated with respect to the variation of Y203 and Ga;Os addition amount. The
dielectric properties increased and piezoelectric properties decreased with increasing the amount of
Gax03. The solubility limit of Y203 is 0.5mol% in this system. The electro-mechanical coupling

factor(k,) and dielectric constant( ) were 58.6% and 1755 when the amount of Y203 are 0.5mol%.
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Fig. 1. The density and shrinkage as a function
of additive concentration.
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Table 1. Ionic radii.

Ton Radius (A)
Pb* 1.18
Ni™ 0.78
Nb™ 0.69
Ti"* 0.64
7 0.87
Y+ 1.06
Ga™ 0.62
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Fig. 2. SEM photographs of 0.15PNN-0.85PZT
cramics sintered with different additive

amounts.
(a)Gaz05=0.5mol%, (b)Gax03=1 mol%, (c)Gaz03=3 mol%
(d)Ga03=5 mol%, (e)Y203=0.5 mol%, (f)Y:0s=1 mol%
(g)Y203=3 mol%, (h) Y203=5 mol%, () M = 0 mol%
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Fig. 3. The average grain size of
0.15PNN-0.85PZT ceramics as a function
of the additive concentration.
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Fig. 5. The mechanical quality factor(Qm) and
electromechanical coupling factor(k,) of
0.15PNN-0.85PZT ceramics as a function
of the additive amount.
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