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Effects of Al,O3z-doping on the Microstructure and Dielectric Properties of
Ba,Smg 33 Ti1305, Ceramics
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Abstract: Ba,Smg33Ti;sOs4 (BST) ¢ xwt%A1,05 (x=0—1.5) microwave dielectric ceramics were prepared by solid state
reaction method. The effects of Al,O; on the microstructure and dielectric properties of BST ceramics were studied.
With the increasing amount of Al,O;, the Sm,Ti,0; phase observed in the undoped BST ceramics disappeared and new
phases BaTiyOg (x=0.6) and BaAl,TisO,, (x=1.0) were found in BST ceramics successively as identified by
SEM and EDS analysis. It was showed that the disappearance of Sm,Ti,O; phase and the formation of a small
amount of BaTi;Oy phase significantly improved the Qf values of the BST ceramics, at the cost of dielectric con-
stant. Further increasing the amount of Al,0; produced more BaTi Oy led to a slight decrease in Qf values.
However, both the dielectric constant and Qf values were deteriorated with the appearance of BaAl,TisO4. BST
ceramics with 0.6wt% Al,O; doped sintered at 1340°C for 3 h obtained the best dielectric properties: £=74.7, Of
=10980 GHz, 7;= -11.8x10%/C.
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Fig. 1 Relationship between the densities of BST-A ceramics
doped with different amounts of Al,05 and sintering temperature
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Table 1 EDS analysis results of all the phases appeared in Fig. 3

Phase Ba/at% Sm/at% Al/at% Ti/at% O/at% Atomic ratio Composition
M 4.86 9.56 - 22.02 63.55 1:1.97:4.53:13.07 BaSm,Ti Oy,
A - 18.52 - 19.00 62.48 1:1.03:3.37 Sm, Ti, O,
B 7.12 0.24 - 28.88 63.75 1:4.06:8.95 BaTi Oy
C 443 0.22 8.58 22.98 63.79 1:1.94:5.18:14.4  BaAl,TisOyy
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Fig. 4 Relationships between the dielectric constant of BST-A ceramics and amount of Al,O5 (a) and sintering temperature (b)
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