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ABSTRACT

Effect of heating rate was studied on consolidation of the low-temperature-sinterable PMN-PT-BT powder by varying the heating
rate from 5, 10, to 20°C/min. Slow rate of 5°C/min showed more homogeneous microstructure than high rate of 10 or 20°C/min due
to low PbO (m.p. 886°C) evaporation at 850°C. It showed sintered density of 7.93 g/cm3 room temperature dielectric constant of

15300, and dissipation factor of 0.92%.
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AP AT ZA-E 0.96(0.91Pb(Mg;,;Nb,,3)04-0.09
PbTi0,)-0.04BaTiO, .2 ©|% PBTZ H33ic} Zutgd=a
& PbOEE 99.9%, Aldrich Chemical Co., PI1=F) Nb,Os
(&% 99.9%, Aldrich Chemical Co., []%), BaCO5&%
99.86%, Sakai Chemical Co., ¥¥&), TIONEE 99.9%,
Aldrich Chemical Co., #]=}) 28] 3L MgCO;); + Mg(OH), -
SHYO(ES 99%, Aldrich Chemical Co., B]=F), Cu(NO,), -
4H,0(% 5% 99%, Aldrich Chemical Co., P]=)%} o] AZ g
HES AMEEAT.
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Fig. 1. XRD patterns of the PBT/CuO powders heat treated at
various temperatures for 2 h.
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Fig. 2. SEM micrographs of the PBT/CuO powders heat treated at (a) 750°C and (b) 800°C.

8.1 16000 4
8.0 14000 -
13
] . . £ ]
o 794 \ / @ 12000 g
% j n 8 d42 @
2 © 8
2 78] 3 -
57 B 10000- ]
o
a (=) J
44
7.7 8000 - B Qrrrmmmermmrr e =
76 T T T T T T T T T 6000 T v T : T v T 0
0 5 10 15 20 25 5 10 15 20
Heating rate (‘C/min.) Heating rate (‘C/min.)
Fig. 3. Sintered density as a function of heating rate. Fig. 4. Diclectric constant and loss as a function of heating rate.
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Fig. 5. SEM micrographs of thermally etched surfaces of PBT/CuO specimens sintered at 850°C for 2 h with a heating rate of :
(a) 5°C/min, (b) 10°C/min, (c) 20°C/min, and (d) 5°C/min up to 600°C then 20°C/min up to 850°C.
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