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ABSTRACT

The effect of WOy addition on microwave dielectric properties of BaTi0s-3[(1—x)Ti0-xWOy system was
sludied. Addition of WO, to this system resulted in the formation of BaWQ. and Ba,TixDy phases. Both the
dielectric constant {K) and Llhe temperature coefficient of resonant frequency (T;) were decreased with the
amount of WOy addition. The value of Qx{, was increased as the amount of WO was increased up to x=0.0275,
and then decreased when x exceeded (L03. At x=0.0275, this ceramc showed excellent mucrowave properties
of K=34—135, Qx{,=50,000—53,000, and near zero ppm/T of T,.
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Fig. 1. Change of XRD patterns as a function of the
amount of WO; added in BaTi0s-3[ Ti0-x WOy ]
specimens sintered at 1360%¢C.
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Fig. 2. EDX analysis of the BaTi0:-3(0.975Ti0:-0.025
WO,) specimen sintered at 1360TC.
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Fig. 3. Apparent densities as a function of the amount
of WO, added in BaTiO4-3[(1— )Ti0,xW0,]
specimerns.
A: Theoretical density calculated from equation
(1), B: Theoretical density assumed no phase
change,
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Fig. 4. Apparent porosities as a function of the amount
of WO; added in BaTi0:-3[(1— x)TiOxWO;].
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Flg 5. Microstructural changes as a function of the amount of WO, added in BahOg«S[ 1- x)TLDZ xW0O,] speci-
mens sintered al 1360%¢ .
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Table 1. Resulls of WDX Quantitive Analysis of
BaTi0s- 3(0.975Ti0,-0.025W0,)  Specimens
Sintered at 13607 .

Grain (small) | Grain (large)
Elements ~ -
atomic (%) atomic (%)
Ba 21.379 18.410
T1 75.188 81471
W 3433 0.120
Ti/Ba 3.52 443
Expected Phase BaTi 0, BaaT1,04
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Fig. 6. Qx [, values as a funchon of the amouni of
Wy added in BaTi0-3[{1 —x)Ti0y-xWO,] sys-
tem.
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Fig. 7. Dielectric Constants as a function of the amount
of WO, added in BaTiO:3[(1 —x)TiOxWO;].
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Fig. 8. Temperature coefficient of rescnance frequency
as a function of the amount of WO, added in
BaTi0s-3[{(1—x)T10-xWQ3] systems sintered
at 1360C .
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