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ABSTRACT

The effects of substituting Zn™ for Ni*? ion on dielectric and piezoelectric properties of Pb(Ni,, Nby.) 0, —
PZT ceramics were investigated, With increasing Zn*? contents the tetragonality was appreciahly enhanced and
the grain size decreased. Both Curie temperature and thermal stability were incresed with increase in Zn*®
contents since the Zn** partial substition for Ni*® could form solid solution in almost range of the composition
investigated. Piczoelectric properties showed the maximum(e,;™/g,=5014, k,=0.56, ds, =250 10" m/V) in 4,
5Pb (Zn,sNbas ) 0, —40.5Pb(Ni, . Nb,,s ) 0. —55FZT composition sintered at 1250°C and then decreased again due to

the phase boundary movement for {etragonal phase of the solid solution of Zn*® amount.
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Table 1, Composition of Specimens

Specimen Batch Composition {mol%)

No. PZN PNN PZT
2-0) 0 45 55
Z-1 4.5 40.5 T
Z-3 135 315 55
-5 22.5 225 55
Z-10 L 0 35
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Fig.1. Bulk density and shrinkage vs. sintering
temperature on Z—1 and £—5 specimens.
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Fig.2. Bulk density and shrinkage vs. the PZN

contents, sintered at 12007 and 1250°C .
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Fig.3. XRD patterns far Z—5 specimen, sintered at

various temperatures , {(a) 1175°C, (b}
12000, {c) 1225%C, (d) 1250°C, and (e)
1275°C.
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Fig.4. SEM photographs for Z—5 specimens, sintered
at various temperatures; (a) 1175°C, (b) 1225°C,
{c) 1275°C, (d) 1300°C and (e) 1275°C.
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Fig.6. XRD patterns for various PZN contents,
sintered at 1250°C ; (a) Z—0, (b) Z—1, ()
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Fig.7. SEM photographs of various PZN contents, sintered at 12507
{a) Z—0, (b) Z—1, (e} 2-3, (d) Z-5, and () Z-10.
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Fig 8. Dielectric constant as a function of temperatur-
e and sintering temperature for Z—1 and Z—5
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Fig.9. Dielecltric constant as a function of temperatu-
re and PZN contents, sintered at 1250°C.
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Fig.10. Variation of Curie temperature in dielecltric
properties as a function of PZN contents and
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