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Abstract

Dielectric and piezoelectric properties of the xPb(Al,.sNbo. s)03-(1-x)Pb(Zro s
2Tio.48) 03 system have been investigated as a function of the amount of
Pb(Al, . sNbo.s)0s(PAN) at temperatures ranged from 1100°C to 1250°C for 45min,

As the amount of PAN increases, the ratio of c/a of the solid solution decreas-
ed, Thus the crystal structure is clearly transformed from tetragonal to pseudo
cubic, The grain size, Curie temperature and specific resistivity were reduced w-
ith increasing the amount of PAN addition, However, the density, dielectric consta-
nt exhibited a maximum value at the compositional point of 5mol% PAN addition,
Also the electro-mechanical coupling factor (Kp) had a maximum value as 60% but
mechanical quality factor (Qm) had a minimum value as 89 at the amount of 5mol%

PAN addition
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Table 2-2 Composition
of the specimen

Sample No, Composition(aclX)

_A-1 100 Pb(Zro.s2Tio.48)03 ~ O Pb(Alo, sNbo. )04
97.5Pb(Zro. 52Tlo, 48003 =~ 2.5Pb(Alo. sNbo.5)03

95 Pb(Zro.5:Tio.48)03 = 5 Pb(Alp.sNbo 5105

-2

-3

-4 90 Pb(Zro.52Tio.48)03 - 10 Ph(Alo. sNbo.5)0a
-5 85 Pb(Zro.sz2Tio.48)03 - 15 Pb(Alo. sNbo.5)0a
-6

70 Pb(Zro.52Tlo.48)02 - 30 Pb(Alo.sNbo.s)0s

wterial purity(X) manufacturing cospany
PhO 99.9 Aldrich
2r0; 99 Aldrich
Tioz 99 Merck
Alz0s G.R. Hayashi
Nbz0s 99.9 _ . _;;Mdrich—_ . _
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Fig 3.1 XRD patterns of the powders
calcined at 850°C
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Fig. 3.2 XRD patterns of the specimens
sintered at 1150°C
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Fig 3.3 Lattice parameter and c/a
ratio of the sintered specimens
vs, amounts of PAN
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Fig. 3.5 SEM photographs of the

specimens sintered at 1150°C



Dielectric Constant (€r) (X103)
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Fig 2.7 P-E hysteresis curves of the specimens sintered at 1200°C
{A-1: ac 346V, A-2-5: ac 940V, X: 0.1V/div, Y: 1V/div).
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Table 3-1 Remanent and spontaneous
polarization of specimens

specisen no. Pr[uC/ca?] Pe [uC/cw?)
A-1- 1200 30.27 35.61
A-2- 1200 80.96 95.25
A-3-1200 90.49 104.77
A -4 - 1200 76.20 97.63
A-5-1200 57.15 90.49
A-3-1100 81.91 91.55
A-3-115% 86.20 95.78
A -3 - 1250 87.63 95.77
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