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ABSTRACT

Pb(NL, Nb)Q5-Pb(Zr, T1)Oy {herealler, PNN-PZT) ceramics were prepared using two types of columbite precursor and
effect of CuQ addition on microstructure, dielectric and piezoelectric properties was investigated in the vicinity of MPB.
CuO acted as sintertng ards by the reaction with PbO, which mcreased the amount of hiquid phase and densification ol
PNN-PZT The second phase formation and PbO volatitizalion. which was detrumental to both dielectric and piezoelectric
propertics. were suppressed. Especially. the columbite precurser heat-treated at high lemperature( 1200°C) showed more
homogeneous grain size, lower PbO valatilization, higher density and more desiable clectiical properties than those of
samples prepared at low temperature (1000°C) heat-treated one. By the addiuon of Cu0, sintering temperature of the
system was lowered from 1250°C to 1000°C, and the temperature dependence of piezoelectric censtant of the specimens
was decreased due to the mncrease of the cune temperature(T.). As high-heat treated precursor was sintered with the
addition of 0.8 mol% CuQ at 1000°C [or 2 h, the specimen showed the clectrical propertics of £=1400, k,=0.53, Q,=78.
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Fig, 2. XRD patlerns of NilNbyOg columbite precursor.
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Table 2. Grain Size Analysis of CuC doped PNN-PZT Systems

Amounls of CuQ addilicn(mole)
Sample
0.0 02 Q.5 0.8 L.0 20
Aver, grain size (Lm) 324 358 3.4 3.89 3.50 3.67
clmz2 vanation 111 1.17 L.12 1.37 1.20 143
range (lm) 415 623 461 4.90 4,72 3.67
Aver. grain size (Lm) 2.65 2.85 323 331 3,36 348
C1212 variation 0.89 0.87 0.84 0.97 0.89 1.03
range (L) 396 3.63 299 383 323 393
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