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Effects of Ba substitution on the electric properties of PMN-PZT Ceramics
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Abstract

PMN-PZT ceramics were fabricated with the substitution of Ba in Pb site in the ranges from 0 to 8
mol% and their electrical and, dielectrical properties were investigated. As the amount of Ba increased,
the tetragonality decreased, and the grain size increased up to 6 mol% Ba substitution and then

decreased slightly.

The E, K, and d; showed maximum values at 6 mol% Ba substitution.

The

dielectric constant linearly increased while Q,, decreased with increasing Ba contents,
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¥ 1. Ba9 X% & AU 7.
Table 1. Classification of the specimens with
Ba substitution.
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No.

Ba mol% | 0 2 4 6 8
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2-2,. 5 3
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Fig. 1. X-ray diffraction patterns of the spec-
imens with different amounts of Ba.

¥ 2. BaX @Y @& AAg o AU

Table 2. Lattice parameters and tetragonali-
ty of the specimens with different
amounts of Ba.

Sample ' Cry stal | Lacttice | Tetragox;ality ]
No. | Structure | Parameter |  (c/a)
s 1 T‘etriag?r?z?lu Zciij(l);)é; 1.0200 !
s-2 | Tetragonal ; ?j(l):gg 1.0188 A
o0 et | | 016
ot e | ey | 10|
| s5 | Tetragonal ‘l ij?i;g 1 1.0101 !
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Fig. 2. Density and tetragonality of the spec-
imens with Ba substitutions.
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Fig. 3. SEM photographs of the specimens with different amounts of Ba.
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Fig. 4. D-E curve with Ba substitution amounts.
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Fig. 5. Electric coercive field(E.) of the speci-
mens with different amounts of Ba.
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Fig. 8. Piezoelectric coefficent and mechanical quality fac-

tor of the specimens with different amounts of
Ba.
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Table 3. Characteristics of specimens of the
specimens with different amounts

of Ba.
dielectricimeChafﬁca] coupling piezo.— dielectric
NO.| costant ; (?;:th factor ;]:Z::t loss
(er) | Q) ka | ks s (C/N) %(D)
S-1| 811 2536 0.30{0.52 112 1.81
S-2| 817 2373 10.30(0.52] 125 1.92
S-3] 830 ‘ 1968  |0.3110.55) 162 1.97
S-4) 44 1859  10.32]0.59] 181 2.03
S-5| 84 1631  0.33|0.54| 159 213
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