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ABSTRACT

The digiectric and piczoclectric properties in which {Zry 5z Tig )™ ions of Pb{Zry, s Tig, 15)02 are partially
substituted for W6 ions werc studied.

ZrTi0y was made by coprecipitation. The specimens of disc shape were sintered respectively at 1130° to
1300°C at ar intervals of 20°C for 1 hour. The oplimum sinlering temperatures were found to be between
1260°C and 1280°C.

PZT solid solutions sintered had the tetragonal structure with ¢/a==1,02520.005 and thcoretical densities incre-
ased from 8.02 to 8.17g/fem? with increasing the amount of the partial substitution of (Zrg sz Tip )™ ion for
W+ ion,

The grain size and curie temperature decreased with increasing the amount of W5, while the diclectric constant
increased.

When (Zrp 5z Tip.ae)™* ion was substitoted for 1 mole?; of W+t jon, the planar coupling coefficient (Jp) was as
high as 0.58. But, as the amount of WOj increascd, the mechanical quality Factor (Qm) decreased considerably.
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Table L. Compositions of the mixture of each sample

Pcagents

Alumina cover

Zr02 powder

PbZrO1 atnesphere powder

Alumnina crucible a

5.0cm

Alumina crucible b

specimen
~lumira plate

Fig. 1 Arrangement for atmosphere sintering PZET
ceramics in high partial pressure of PbO.
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Fig. 2 Ciruit for measuring frequency by resonance method.
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Tig. 5 EMS photographs of each composition calcined at 850°C for 1 hr.
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Fig. 6 SEM photographs of each composition sintered at 1,260°C for i br. (over etched)
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Table 2. Dielectric and piezoelectric properties of each composition depending on firing temperatures

Spﬁ:)mm -_S[E;:Le;‘-”g cshlatrlltscil;;d - tan? Kp Qm %rrri;
: - (afem®) u* p* u* P tC)

1200 7.18 101% 851 1.35 1.23 0.31 143
1200 7.35 1094 945 0.95 0.90 0.38 156
1240 7.56 1133 970 0.96 0.81 042 210

A 1260 7.68 1189 1010 0.80 0.79 .45 226 380
1280 7.72 1166 1053 0.54 0.80 0.46 240
1300 7.73 1124 1002 (.92 0.88 0.43 241
1200 7.64 1354 1191 278 270 0.41 45
1220 7.90 1441 1345 232 229 0.46 101
1240 795 1480 1327 21 195 0.53 120

B 1260 7.77 1398 1280 202 1.31 0.58 116 365
1220 7.71 1317 1133 1.96 1.76 0.54 ta4
1300 7.61 1202 990 1.69 1.65 0.41 1
1200 7.95 1550 1508 2.69 2.53 (.36 44
1220 7.78 1489 1438 2.41 212 0,42 56
1240 7.80 1451 1325 254 2.20 Q.54 83

c 1260 7.81 1427 1340 2.38 2.04 0.55 88 360
1280 6.69 1305 1179 217 152 0.45 101
1300 7.57 1247 1065 2,04 1.85 .35 87
1180 7.75 1457 1390 2.39 2.32 029 63
1200 1.79 1321 1460 246 2,138 .36 64
1270 7.82 1558 1513 346 3.20 0.40 72

b 1240 7.86 1635 1541 3.81 357 0.44 91 345
1260 7.3 1573 1349 3.35 317 0.41 84
1280 7.60 1341 1208 3.10 279 (.35 65
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