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Low Temperature Sintering of PZTN by the Liquid Phase Transient Processing

& & K
(Chan Young Kim)

Abstract - Transient liquid phase processing was investigated to decrease processing temperatures while maintaining
useful piezoelectric properties in the lead zirconate titanate (PZT) system. Niobium oxide(NbzOs) modified crystalline PZT
(PZTN) powder was combined with lead silicate (PS; PbO-Si0;) glass powder and crystalline titania, zirconia, and niobia.
Firing above the melting temperature of the lead silicate (PS; Tm = 7147C) resulted in liquid phase densification of the
PZTN followed by dissolution of the titania, zirconia, and niobia into the liquid phase, and crystallization of additional
PZTN. The addition of crystalline titania, zirconia, and niobia to react with the lead oxide from the lead silicate phase
resulted in an increase in the dielectric and piezoelectric properties.
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Table 1. Compositions 1, 2, 3 based on calcined PZTN,
PS Glass, and crystalline filler contents(wt.%/vo).%)

Contents Calcined PS Crystalline Fillers
Compositid PZTN Glass 710, TiOs | NbsOs
comp. 1 100/100 - - - -
comp. 2 71.4/705 | 28.6/29.5 - - -

comp. 3 71.4/675 }206/198 | 54/70 | 3.1/55 | 0.1/0.2
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Composition 2 80.2 784
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Table 3. Dielectric and piezoelectric
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properties  of

Comp. and Firing

Comp. 1
Temp.(T)

Comp. 2 Comp. 3

Dielectric or 1,200 | 900 {1,000{1,100{1,000|1,100
Piezo. properties

Dielectric Constant(l kHz)

Before Poling

After Poling
Dissipation Factor(l kHz)

1,013 364 | 393 | 459 | 610 | 620
1537 | 358 | 402 | 490 | 658 | 699

Before Poling(%) 1.6 20 | 2222|2120

After Poling(%) 14 1.9 2.1 2.2 1.7 1.9
Piezoelectric Coefficient

daalx 1072 C/N) 393 36 | 42 | 62 {135 141
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