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Effects of PSN Substitution on the Microstructural and Piezoelectric
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Abstract

"he structural, dielectric and piezoelectric properties of Pbl(SbiaNbyj)x—(NiisNbaslo.ss-x—(Zry Tii-y)osslOs
(x=0~0.05, y=0.47~0.52) ceramics were investigated with the substitution of Pb(SbysNby2)Os(
abbreviated PSN) and the Zr/Ti ratio. At Zr/Ti ratio of 50/50, tetragonality was decreased and grain
size abruptly decreased with the increase of PSN substitution. Curie temperature was decreased and
dielectric constant increased with the substitution of PSN. The coercive field increased and remnant
polarization decreased with the substitution of PSN. Electromechanical coupling factor(k,) showed the
highest value of 0.622 at 1mol% PSN, but mechanical quality factor{Qum) showed the minimum value at
that composition. Dielectric constant and electromechanical coupling factor with the Zr/Ti ratio showed
maximum values at Zr/Ti ratio of 50/50 and mechanical quality factor showed minimum values near
the Zr/Ti ratio of 50/50.

Key Words : Dielectric constant, Coercive figld, Remnant polarization, Electromechanical coupling factor,
Mechanical quality factor
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Fig. 1. X-ray diffraction patterns with the sub—
stitution of PSN.
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Fig. 2. X-ray diffraction patterns with Zr/Ti ratio
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Table 1. Crystallographic properties with the sub-

stitution of PSN.

PSN Lattice parameter Unit. cell
[mol] - Volume
alA] | c[A] c/a [A%]
0 4.041 4105 | 1.0158 67.055
1 4.048 4086 | 1.0094 67.194
2 4.053 4.081 | 1.0069 67.051
3 4.058 4084 | 1.0064 67.278
4 4.065 4100 | 1.0086 67.770
5 4,046 4083 | 1.0091 66.853
E 2. PSNe] 3mol% Agd =49 Zr/Ti el

we AR 54,

Table 2. Crystallographic properties with the
Zr/Ti ratio in the composition
substituted to 3mol% PSN.

Lattice parameter Unit cell

Zr/Ti ratio volume
alAl | c[Al] c/a [A%]

48/52 4.039 | 4.085 | 1.1139 66.655
49/51 4,039 | 4.076 | 1.0092 66.513
50/50 4.058 | 4.084 | 1.0064 67.278
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Fig. 3.Microstructure(SEM) with the substitution
of PSN.
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Fig. 5. Dielectric constant and curie temperature
with the substitution of PSN.
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