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10 °lske] ARFAES ZHe (1x)BaWO,xMg,Si0(x=0.1~0.9) Me}u=e) nlTze}l v7s AL zabstdr). (1-
)BaWO,xMg,8i0,(3=0.1~0.9) Alz}lLe B (tetragonal) 725 7HIth 0.1BaW0,-0.9Mg,8i0, Al2tels~E= BaWO,2}
MgZSioH 0] TESRE ERHE BALH, MgSioy) olAFIeZ AR Ao TAHIT) 1200°C~1400°CHlA 2417+ T
b 23" (1-x)BaWO,-xMg,Si04(x=0.1~0.9) Agtg2E £~637~8.21, Q - £=15000~99422 18] 7. 1=73.9~-48.9 ppm/°CS] L
F3 $A5AE 7HT wE 2AS] A8, CaTiOy(1,5 wi%)7F (1-x)BaWO,-xMg,SiOs(x=0.9) AlZte e A7bs] ek,
1350°CeliA 2A1F B9F AFE 0.1BaW0,-0.9Mg,Si0,+CaTiOs(5 wi%) Ad e g=7.3, Q - £30532 Z& X 1=-30 ppm/°C
o] 2F% FHE4S Al

ABSTRACT

Microwave dielectric properties and microstructire of (1-x)BaWO,~xMg,S5i0, (x=0.1~0.9) ceramics with low dielectric constant
below 10 were investigated. (1-x)BaWO,-xMg,Si0, (x=0.1~0.9) ceramics have an tetragonal structure. 0.1BaW0,-0.9Mg,Si0,
ceramics showed to the mixed phases of BaWO4 and Mg,Si0,, MgSlO3 was observed for secondary phase. (1-x)BaW0,-xMg,5i0,
(x=0.1~0.9) ceramics, sintered at 1200°C~1400°C for 2 h, have the microwave dielectric properties: £=6.37~8.21, Q- £=15000~99422
and T~ -73.9~-48.9 pprr)/°C In order to adjust the temperature coefficient of resonant frequency (tz), CaTiOs (1 5 wit%) was added
in (1-x)BaWO,-xMg,S10, (x =0.9) ceramics. 0.1BaW0,-0.9Mg,S10,+CaTiO; (5 wt¥%) ceramics, sintered at 1350°C for 2 h, obtained
the microwave djelectric properties of £=7.3, Q - £=30532, and =30 ppm/°C.
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Fig. 1. The XRD pattern of (1-x)BaWQ,-xMg,510, (x=0~0.9)
ceramics sintered at 1350°C for 2 h.
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Fig. 2. SEM image of (l-x)BaWO,xMg,5i0, ceramics
sintered at 1350°C for 2 h; (a) x=0.1, (b) x=0.5 and (c)
x=0.9.
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Fig. 3. The qualitative line-profile analysis on backscattered
image of (1-x)BaWO,-xMg,5i0, ceramics sintered at
1350°C for 2 h; (a) x=0.1, (b) x=0.5 and (c) x=0.9.
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Table 1. WDX Quantitative Analysis of Secondary Phase in (&)
0.9BaWOQ,-0.1Mg,5i0, Ceramics and (b) 0.1BaWO,-

0.9Mg,Si0, Ceramics
(a) . Phase (A) () ) Phase (B)
Line Line
Element atom (%) || Element atom (%)
Si Ko 36.301 Si Ka 55.431
Mg Ko 60.497 Mg Ko 44,069
Ba Lo 1.939 Ba Le 0.291
W Lo 1.263 w Lo 0.209
Expected Phase | Mg,SiO, Expected Phase | MgSiO;
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Fig. 4. Bulk densities of (1-x)BaWO,;-xMg,Si0, (x=0.1~0.9)
ceramics as a function of sintered temperature.
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Fig. 5. Microwave dielectric properties of (1-x)BaWO,-x
Mg,SiQ, (x=0.1~0.9) ceramics as a function of sintered
temperature.
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Fig. 6. The XRD pattern of (1-x)BaWQ,xMg,Si0,(x=0.9)+
CaTiQ, ceramics sintered at 1350°C for 2 h; (a) 0.1BW-
0.9MS+CT (1 wt%), (b) 0.1BW-0.9MS-+CT (5 wt%),
(c) 0.05BW-0.95MS+CT (5 wt%) and (d) 0.01BW-
0.99MS+CT (5 wt%).
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(x=0.91+CT Algbg 9] AAFEAR 7 Aot} Fig. 39
A AFe A o] dAHo=Z ¥ FEL Bawo,, ©f
& RELS Mg,Si0elth 3 Fig. 7(b)~(d)el 3dske
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FAE AL 2 F AT ©] A=Y IS FY
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Fig. 7. SEM image of (1-x)BaWO,-xMg,Si04(x=0.9)+-CaTiO,
ceramics sintered at 1350°C for 2h; (a) 0.1BW-
0.9MS-+CT (1 wt%), (b) 0.1BW-0.9MS+CT (5 wt%),
(c) 0.05BW-0.95MS5+CT (5 wi%) and (d) 0.01BW-
0.99MS+CT (5 wt%).

Table 2. WDX Quantitative Analysis of Secondary Phase in
0.01BaW0,-0.99Mg,8i0,+CaTiOs (5 wt%) Ceramics

) Phase (C)
Element Line

atom (%)

Si Ka 40.493
Mg Ka 35.856
Ba Lo 0.086
W La 0.124
Ca Ko 10.629
Ti Ko 12.813

Expected Phase Mixed Phase
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Fig. 8. Microwave diclectric properties of (1-x)BaWO,-x
Mg,Si04(x=0.9)+CaTiO; ceramics as a function of
sintered temperature.
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