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Dielectric and Piezoelectric Properties of Low Temperature Sintering
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Abstract

In this study, (0.96-x)(PSN-PZT)-xBF-0.04 PNW+0.3 wt%MnO:+0.6 wt26CuO ceramics were fabricated
with the variations of the amount of BiFeOs; substitution and sintering temperature for the development
of modified ceramics which can be sintered in the low temperature( <1000 C), and their microstructural,
dielectric and piezoelectric characteristics were investigated. As the amount of BiFeQ; substitution was
increased, the density, mechanical quality factor(Q.) and electromechanical coupling factor(k,) showed
the maximum value at each of sintering temperature. At sintering temperature of 980 C and BiFeQs
substitution of 2 mol%, the density, dielectric constant and electromechanical coupling factor(k,) showed

the maximum value of 7.84 g/em’,

1415 and 0.49, respectively. And at sintering temperature of 950 T

and BiFeO; substitution of 3mol%, mechanical quality factor showed the maximum value of 1062,
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a9 1. BiFeO; # &) & AlHe] v A F3(950 ).
Fig. 1. Microstructure of specimen with BiFeOs
substitution(950 T).
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Fig. 2. Density with BiFeQs; substitution.
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Fig. 3. XRD pattern with BiFeO3 substitution
(950 T).
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Fig. 4. Electromechanical coupling factor with
BiFeQs substitution.
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Fig. 5. Mechanical quality factor with BiFeOs
substitution.
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k3 1. BiFeO; 2| 8le] u}e AlHe BA.
Table 1. Physical properties of specimen with
BiFeOs; substitution.

BiFeO; Temp. Density Grain Dielectric
[mol%] [T] [g/em®] size[pm] kp Qm constant
920 7.6591 0.442 643 1291
0 950 7.7133  1.1364 0.47 715 1319
980 7.8052 0.452 701 1308
1000 7.8278 0.46 505 1373
920 7.7579 0.463 651 1293
) 950 7.8284 1.3101  0.482 881 1376
980 7.832 0.47 807 1321
1000 7.8028 0.451 626 1329
920 7.8056 0.476 757 1311
2 950 7.8295 1.6399  0.488 995 1390
980 7.8473 0.495 835 1415
1000 7.7983 0.434 652 1305
920 7.821 0.486 848 1325
3 950 7.8286 1.822 0.489 1062 1392
980 7.8006 0.448 1022 1373
1000 7.79 0.424 679 1286
920 7.8208 0.482 790 1320
4 950 7.8256  1.5972 0.482 957 1385
980 7.7976 0.406 847 1276
1000 7.7856 0.42 661 1281
920 7.8205 0.477 782 1303
5 950 7.8158 1.452 0.472 944 1375
980 7.7803 0.34 616 1223
1000 7.7693 0411 587 1272
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