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ABSTRACT

Dielectric properhies of Ba,-,Sr.Ti;_,Ca,0s—, ceramics, where St and Ca were doped to Ba-sde and Ti-site
within the range of 0<x<0.24 and 0<y<0.05, respectively, were mveshigated. The subsittulion of Ca [or Ty,
which maintained the high resistivity of these formulations after#smtering in a reducing atmosphere, was contir-
med. Ca addition decreased he tetragonality c/a, increased the unit cell volume, and lowered Curie temperature,
which were attributed to the occupancy of Ca** jons an Tisites. The lowering of Curie lemperature by Ca
addition was affected by the substitution of Sr for Ba-site; within 2 mol% of Ca, Cune temperature was lowered
at a rate of 20C and 16T per mol% of Ca at x=0 and x=008, respectively. Whereas the resistivily of the
formulations without Ca was reduced to 107 {lem, when sintered at low oxygen partial pressure of 107% MPa.
the resistivity value higher than 10’ Qom was maintained for the formulations conlaining Ca more than 0.5
mol%. Dieleciric loss factor, tand, was aboul 1% for most formulations.
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Fig. 1. The change of lattice parameters with the Sr
compomtion X iH Bal—lSl}Ti()ggﬁcEl[]QuE‘Ozggg cera-
mics.
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A-site Sr ¥ B-site Ca 7} BaTi(,

Table 1. Lattice Parameters ot Ba,—.5r,Ti,-.Ca, 05,
Ceramics at Room Temperature

b1 ¥ c(ﬁ) a(z&) VE] V(ff*)
1] 40366 | 3.95934 | 10108 | 654.363
0 | 0005 | 40340 | 39950 | 10005 | 64415
0.01 4.0325 3.5984 1.0085 64 468
0.02 40251 | 4.0067 | 10048 | 64.585
0 40235 | 39374 | 1.0091 63.971
0.08 | 0.005 | 4.0220 3.9890 1.0083 £53.969
001 | 40200 | 39904 | 10074 | 64.012
0.02 40166 | 3.9934  1.0068 | 64.054
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Fig. 2. The changes of telragonalily and unit cell
volume with the Ca composibon v in BaTi_,Ca,
0,-, and BaygeSrowsTii-,Calh., ceramics.
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Fig. 3. The lemperature dependence of dielectric con-
stant k of BaTi-.Ca0;—, ceramics (at 1 kHz).
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A schematic illustration of the distorted struc-
ture of B-site Ca-doped BaTiO.!®,

Fig.6.
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Fig. 7. The lowering of Curie temperature with the
Sr composition % in Ba,_.Sr,TiQ; and Ba,-,Sr,
TI[)Q%CEM[]{]GOQQQD ceramics.
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A-site Sr ¥ B-site Ca H7} BaTi; Al=bg A2 §HEA

Fig. 8. SEM mlcrographs ol pohshed and thmmally
etched surfaces of BaTy -, Ca0y_, ceramics sin-
tered at 1400 for 2 hours in air. (a) x=0, y=
001, (b x=0, y=0.02, &) x=0, y=003, (d)

x=0, y==0.05, (&) x=0.08, y=0.01, () x=0.08,
y=0.02, () x=0.08, v=003, (b) x=0.08, v=
0.05.
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Iig. 9. SEM fractographs of Ba, . Sr,Ti, .,Ca,0; | cera-
mics sintered at 1400C for 2 hours in air. ()

x=008, y=0, (b} x=0.08. y=0.005.
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