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AZLE7F 1200°C20 PMN-PT-BTo &%) ApNO,;9t MgO £& #7138k 950°C 22 2 PMN-PT-BT/Ag/MgO ‘x5
FAE Azt Modified mixed oxide WHOZE AZHE A2 AFE PMN-PT-BT/Ag %2 600°C/1 h 3148 T
MgO E& 0-1.0wt% F7Heke], 2k B917]004 850-950°Coll A 4A)17F &Aske] MgO £¢] F7tga a2dewd W
MA T2 Y FAEA S ZARIATE MgO ol 05wt H7HE T, 950°Coll M A sto] A2 PMN-PT-BT/AgMgO
(0.5 wt%) 24A = 1-3um®] Yol Z7)9 0.1-0.3 pme] MgO7t 22402 47, 454d, dllol X =] USS SEM
o2 B 4 9oy, Age SIMSZE <1umE BxEo] &g Ao ISttt JHAAUE 9%, d2HHE
17200, £254 2.1%, YAF 546x107 Q-cme] 548 JYehidth 28t} MgO o] d7HH#] 22 PMN-PT-BT/Ag/
MgO(0 wt%)2] 950°C 2AA= Al 2FEE 99.5%, *J%%X*% 19500, $8&4 2.1%, B]A 3 730x 107 Q - cme) &
o =& EA4L JeRith

ABSTRACT

Nanocomposite PMN-PT-BT/Ag/MgQO was prepared by sintering at 950°C with addition of AgNO; and MgO sol to the PMN-PT-
BT powder sinterable at 1200°C. The low-temperature-sinterable PMN-PT-BT/Ag powder prepared by the modified mixed oxide
method was calcined at 600°C for 1 h and surface modified with the MgQ sol of 0— 1.0 wt% and then subjected to consolidation at
850—950°C for 4 h under a flowing oxygen. The nanocomposite PMN-PT-BT/Ag/MgO(0.5 wt%) sintered at 950°C showed the
microstructure with grains of 1—3 pm, the second phase of MgO of 0.1-0.3 um by SEM and Ag of <1 um qualitatively by SIMS.
It showed the sintered relative densxty of 99%, the room temperature diclectric constant of 17200, the dielectric loss of 2.1% and the
specific resistivity of 5.46 X 10" Q-cm. But the PMN-PT- BT/Ag/ MgO(0 wt%) nanocomposite sintered at 950°C showed a little better
properties : the sintered relative den51ty of 99.5%, the room temperature dielectric constant of 19500, the dielectric loss of 2.1% and
the specific resistivity of 7.30 X 107°Q - cm.
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Fig. 1. TG/DSC curves of the PMN-PT-BT/Ag precursor
heated at a rate of 10°C/min under flowing air.
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Fig. 2. DSC curves of the PBT/Ag precursors heated at 6060°C/

1 h and treated with various amount of the Magnesia
sol. : (@) 0 wt%, (b) 0.1 wt%, 0.5 wt% and (d) 1.0 wt%.
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Fig. 3. XRD paiterns of various PBT/Ag powders obtained by
calcination for 2 h at : (a) 870°C, (b) 900°C and (c) 950°C.
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Fig. 4. Densities of the PBT/Ag/MgO nanocomposites treated
with various amount of MgO sol as a function of sin-
tering temperature : (a) 0 wt%, (b) 0.1 wt%, (c) 0.5 wt%
and (d) 1.0 wt%.
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Fig. 5. SEM pictures of the polished and thermally etched surfaces of the PMN-PT-BT/Ag/MgO nanocomposites treated with various
amount of the MgO sol and sintered at 900°C/4 h in oxygen : (a) 0 wt%, (b) 0.1 wt%, (c) 0.5 wt% and (d) 1.0 wt%.
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Fig. 6. SEM pictures of the fractured surfaces of the PMN-PT-BT/Ag/MgO nanocomposites treated with various amount of the MgO
sol and sintered at 900°C/4 h in oxygen : (a) 0 wt%, (b) 0.1 wt%, (c) 0.5 wt% and (d) 1.0 wt%.
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(a)
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, (c)
Fig. 7. SIMS micrographs of the images of Ag107 and Mg of the PBT/Ag/MgO(0 wt%) nanocomposites sintered at various
temperatures for 4 h in oxygen at : (a) 870°C, (b) 900°C and (c) 950°C.
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Fig. 8. SIMS micrographs of the image of Ag107

(a)

(b)

(c)

and image of Mg of the PBT/Ag/MgO(0.5 wt%) nanocomposites sintered at various

temperatures for 4 h in oxygen at : (a) 870°C, (b) 900°C and (c) 950°C.
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Fig. 9. Dielectric propertiesand resistivity of the PMN-PT-BT/
Ag/MgO nanocomposites treated with various amount
of the MgO sol and sintered at various temperatures for
4 h in oxygen : (a) 0 wt%, (b) 0.1 wt%, (c) 0.5 wt% and
(d) 1.0 wt%.
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