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ABSTRACT

Pb(Zr Ti } 03 piezoelectric ceramics, both unmodified and doped with NiO, were prepared

0.525 0475
by the conventional oxide techniques, using sintering temperatures from 900 to 1250°C,

The difference in densification process between unmodified and NiQ doped PZT ceramics was

studied by shrinkage vs, firing temperatures and it was caused by increasing defect concentration in

calcining process of NiO doped PZT ceramics. And nickel oxide solubility limit for Ph(Zr

0525

O, ceramics is shown to be at the range from 0.2 wt.% to 0.5 wt.% from this defect model, micro-

3
structures, dielectrig and piezolectric properties of Nio doped PZT ceramics.
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Taphle 1. PZT Batch Composition,
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Fig. 1. Room Temperature XRD patterns for com-
position E.
a} 1250°C, 1hr,sintered b) 850°C, 3hr, calcined
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Pig. 2. Shrinkage vs firing temperature for various
hatch compositions ,
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Fig. 3. Shrinkage vs firmg temperature for various
batch compositions .

5 %



MO M Ph (Zrg g95 Tig 7510y A2l e Qa2 ng2h4|

Table 2. Summary of Weight Change Data hefore and after Sintering of NiO-PZT Ceramics.

. Average Uncombined . .
Specimen Condition weight gain PbO NiO mol () PbO mol {Z)
1250 °C . - 5
B 1hr + 0,05 (wt %) 0 38 (wi%) 2. 68 x 10°% 191 % 107
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Fig. 4. Density, open porosity vs firing temperature for various batch compositions .
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Fig. 5. Density, optn porosity vs firing temperature for various balch compositions.
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Fig. 6. Scanning electron micrographs of Ni ~modified Fb (Z14.525 Tig.47s) O3 ceramics.
a) pure PZT b) 0.2wt % NiO+PZT ¢ 0.5wt% NiO-+PZT d) 10w %NiO+PZT
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Fig. 7. a) Two dimensional medel of internal
stress relieved domain and  lattice
structure,

b) Schematic representation of Ni -Vo
arrangement in lattice,
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