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Gradient PZT ceramics with a series of PbZr,Ti;-,0; solid solutions in a single ceramic body were prepared
by sintering a green compact composed of two different PZT layers in contact with each other. The composi-
tion of PbZr,Ti;-,0; solid solution varied continuously with the distance from the interface. The dielectric
and piezoelectric properties of the gradient PZT ceramics yielded the value of an intermediate composition
between two single-phase PZT ceramics on both sides or the value of either of them.
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Fig. 1. Lattice parameters of PbZr,Ti;_.O; solid solutions.
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Fig. 2. Dielectric and piezoelectric properties of PZT ceramics.
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Table 1.
of Single-Phase PZT Ceramics and Gradient PZT Ceramics
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Fig. 3. Variations of composition with position in gradient PZT
ceramics.

(a) disk-type PZT (0.30-0.52), (b) disk-type PZT (0.55-0.80),
(c) cylindrical PZT (0.35-0.60).

Relative Dielectric Constant (e37/g,), Coupling Factor (ks;), Elastic Compliance (sy,) and Piezoelectric Strain Constant (ds;)

sample é‘aaT/So ka1 s11F ds 1
(%) (x10" *ZFa® /) (x107 " % conism
(a)PZT(0.30-0.52) 340 8 10 14
PZT(O0.30) 250 5 * 8 * 5=
PZT(O0.40) 380 9 13
PZT(O0.52) 1100 14 15 50
(b)YPZT(0.55-0.80) 400 9 10 17
PZT (O .55) 600 21 13 54
PZT (O .70) 400 10 10 18
PZT(O0O.80) 380 8 9 14
(¢c)PZT(0.40-0.60) 330 16 11 28
PZT(0.40) 380 8 9 13
PZT(O0.53) 1180 25 16 102
PZT (O .60) 470 16 11 35
(d)PZT(0.30-0.80) 300 7 9 11
PZT(O.30) 250 * 8 * 5 *
PZT(O0.55) 600 21 13 54
PZT(O.80) 380 8 9 14
*The values were extrapolated from Fig. 2 .
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Table 2. Coupling Factor (ks3), Elastic Compliance (s33° and s33®) and Piezoelectric Strain Constant (ds3) of Single-Phase PZT Ceramics
and Gradient PZT Ceramics

sample ksa SaaD SsaE ' dsa
(%) (<10 Y Za% /8 (< 10” * Zcouism)
(a)PZT(0.30-0.52) 17 3 3 16
PZT(O0.30) 2 1 12
PZT(0.40) 8 3 27
PZT(O.52) 37 23 27 190
(b)PZT(0.55-0.80) 26 17 19 67
PZT(O0.55) 32 11 13 8 2
PZT (O .70) 25 5 6 36
PZT(0.80) 24 1 1 15
(c)PZT(0.40-0.860) 28 2 2 23
PZT(O0.40) 28 3 3 217
PZT(O.53) 57 14 21 263
PZT(O0.60) 30 9 10 60
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