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Dielectric and Piezoelectric Characteristics with Zr/Ti ratio
in PMN-PZT Ceramics
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Abstract

The dielectric and piezoelectric properties of Pb(MnysNbys)O03-Pb(Zr, Ti)Os ceramics were investigated
as a function of Zr/Ti ratio. Curie temperature was increased with the increase of Ti amount. At the
Zr/Ti ratio of 0.495/0.505, dielectric constant and electromechanical coupling factor(kp) showed the

maximum value of 1159 and 0.523 respectively.
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Table 1 PMN-PZT ceramics

Sample No. Composition

S1 x=0525, y=0475

S2 x=0.515, y=0485

S3 x=0.505, y=0.495

S4 x=0.495, y=0.505

S5 x=0.485, y=0515 »

S6 x=0475, y=0525 : A
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of Wbl wet Y AlojxE & WHE Holx) T¥ 1 Z/Ti ¥le] mE A TR(SEM)
geg o & gk Fig. 1 Micro-structure with Zr/Ti ratio
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Fig. 2 Curie temperature with Zr/Ti ratio
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Fig. 3 Dielectric constant with Zr/Ti ratio
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Table 2 Physical and piezoelectric characteristics
with Zr/Ti ratio

K, o Dielectric |Density . Grain
constant | [g/cw] |size( £ m)
S1 | 0.476 | 1495 698 767 13
S2 | 0.500 | 1353 910 7.73 22
S3 | 0519 |1403| 1040 769 1.0
54 10523 {1261 1159 7.65 1.0
S5 | 0.487 | 1123 1061 8.16 12
S6 | 0475 {1396 997 758 14
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Fig. 4 Electro-mechanical coupling factor with
Zr/Ti ratio
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Fig. 5 Mechanical quality factor with Zr/Ti ratio
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