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Fig. 1 XRD patterns of B2Os-doped Baj_,Sr,;TiO3 sintered at 1300°C
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Fig. 2 Lattice structure of ABOs3 in paraelectric state and its sectional view

(a) Lattice structure; (b) Sectional view
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Table 1 Ionic radius of several elements in BalforxTiO[gm]

Titt 0%~ B3t
0.132 0.02

Elements Ba?t Sr2*

Ionic radius/nm 0.160 0.144 0.061
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TR, AN [1 - gn(RY + Ry, + 3R)/abc]x100%) LA K IE 4 A48 U1 it i 6] BRAE d1 A4
A1 di = 5b— Ro,d = c— 2Ra). WEHMIHBCHIWT, 76 2=04 0, CLELTHEMT, XA
FATATE XRD 45 /W —B. Boh, EMrskREIN A ZRE T t = 0.9991 ~1.0554 1
BIAE 0.77~1.10 Z o], 58 WY ] ¥ AR 3 2 A R B B 8K 07 45 4. R o (LAY 3G, B4 8] BR(E
di M d ¥ RTFWETER, 25, (552 B nay, HIEEH# >18%,
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Table 2 Some parameters of undoped Ba;_,Sr, TiO3 materials

Bai_.Sr,TiO3 ¢/nm a =b/nm t dy/nm d/nm Cell void fraction/%
=0 0.4033 0.3994 1.0554 0.074 0.093 18.2497
=0.40 0.3965 0.3965 1.0329 0.070 0.097 18.6106
z=1.0 0.3905 0.3905 0.9991 0.063 0.100 19.4962

Note: The XRD standard card number for £=0,-0:40, 1.0 is 05-0626, 34-0411 and 05-0634 respectively
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(a) ¢/a ratio; (b) Cell volume a?c
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Fig. 6 Effect of B2O3 amount and sintering temperature on transition temperature of Bag.¢Sro.4TiO3
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Fig. 7 Effect of x value on transition temperature

for undoped and doped Baj_,Sr;TiOs ceramics
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Effect of Doping B;O3 on Cell Parameters and Transition Temperature

of Ba;_,Sr,TiO; Ceramics

CHENG Hua-Rong'!, ZHU Jing-Chuan', JEON Jae-Ho?, LAI Zhong-Hong'

(1. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China,;
2. Department of Materials Technology, Korea Institute of Machinery and Materials, Changwon 641-010,

Korea)

Abstract: The stability of perovskite structure, cell parameters and phase transition temperature
of sintered B2Os-doped Baj_,Sr,TiOs(x = 0 ~1) ceramics were investigated. The results show
that, with dopant amount increasing, the perovskite structure is maintained but the cell parameters
are changed slightly. The ¢ and a change irregularly, while ¢/a and cell volume (a?c) monotonously
decreases and increases respectively. The trasition temperature of doped Baq- ,Sr,TiO3 will rise
a little, compared with that of undoped ones. With sintering temperature rising, transition tem-
perature decreases since cell volume contracts due to solutionizing of Ba and Sr (with the same
dopant content). But with dopant amount increasing, the transition temperature changes hardly
(with the same sintering temperature). It means that B2QOs does affect the cell parameters of
Ba;_,Sr, TiOs3, although the ionic radius of B3* is very small; B3* entered and stayed in the cell

in interstitial mode, but its solid solubility is very limited.

Key words Ba;_,Sr,TiOgs; B2Ogs; cell parameters; transition temperature



