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ABSTRACT

BaTiQ; ceramics were sintered on ALCh, MgALQ., MgD and Mg-, Ca-, Ce-, Y-stabilized zirconia setters.
Then the influence of setters on the microstructure of BaTi0, ceramics and the stabilily of setters were mvesti-
gated by SEM, EDAX and XRI} analyses. The mucrostructure of BaTiOy ceranucs sintered on AlLO, MgAlLQ,,
MgO and Mg-PSZ showed large grain growth, but little grain growth on Ce-TZP(Tetragonal Zircoma Policrystal).
Mg-PS5Z(Partially Stabilized Zirconia), Ca-PSZ, Ce-TZP scliers showed extensive phasc transformalion. Y-TZP
and fused Y-5Z (Stabilized Zirconia) setters were stable. The ligumd sintermg aids of BaTiO; ceramics accelerale
mass transporl. The reaction of SrTiQ; in BaTiQ, with Zr(. resulted n the formation of SrZrQ,
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Table 1. Siarting Materials

[ Reagent Purity{%) | Company
Zr0, 995 Daiichkigenso, (0.1 um)
aY-SZ(fused) 549 LONZA-Werke GmbH,
Swiss (5~—25 pym)
Mg(NQs)s-6H200 | >59.0 | Hayashi Pure Chem.
ind., Japan
Ca{NQ,)y 4H0 >980 |Yacuri Pure Chem., Japan
Y.03 99,9 HCST (0.5 pm)
Ce(; 99.9 Cerac Inc, USA
MgO 99.9 Junsei Chem.Co.. Ltd
BaTiOn BaTiQ; | Fup Titanmum Ind., Japan
Ceramics +dopanl
BaTiO, >998 | Sein Co., Japan
NbyO, 099 Aldrich Chem Comp. Ind.
Lay0, 9999 | Kanto Optical grade
Shy0;4 999 Junsei Chem Co., Ltd.
B0, 99.9 Junsei Chem. Ce., Ltd.
NdaQs 909 Junses Chem. Co. Ltd.
SrC0o, 8999 Hayashi Pure Chem. Ind.
Cr:0; 999 | Junset Chem. Co., Ltd.
Mn(, 95,9 Fluka AG, Switzerland
AlO; 99.9 Smitomo Co., Japan
(1.8 pm)
510, 399 Junsei Chem. Co., Lid.
TiQ, 999 Junsel Chem. Co., Ltd.
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Fig. 1. Preparation procedure of setters.
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Fig. 2. Preparation procedure of BaTiOs ceramics.
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Fig. 3. Scanning electron micrographs of BaTiO; ceramics sintered on {a) BaTiQ; ceramics setter, (b} ALO, setter.
(©) MgAlD, setter, (d) Mg setler, {e) Mg-P5Z setter, ([} Ca-PSZ setter, (g} Ce-TZP setter, (h) Y-TZP

selter, and ( Y-SZ setter.
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Table 2. Futectic Temperature between the Omide Materials of BaTiO; Ceramics and Setters

Cations of BaTi)s ccramics and Selter components o
T C : I'm{C)
a Me Al Ba T S Sy Mn Nb Ph &te.

Ca My S 1320
Ca Al S 1265
Ca Ti Si Mn** 1210
Ca Ti 5i Nh 1350
Ca S Mp*' 1200
Ca Cr 1022
Mg Al 51 1355

Al Ba 5i 1122

Al Si Mn* 1150

Al M~ 10040

Al Bi 1070

Ba Ti Si 1245

Ba Nb 1320

Ba Zr 1330

Ti Mn? - 1290

Si Mn** 1251

S Ry 1358

S Nb 1300

Ca Ph 8§15
Ba Si Pb 720

Si Pb 711

Fb La 810

Ph Cr 768

b Sb 820
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