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Microwave dielectric properties of (1 — x)CaWO, — xXYNbO, ceramics
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Abstract Microwave diclectric properties of (1 ~x)CaWO, — xYNbO, ceramics have been investigated as a function of
YNbO, content (0.05 <x <0.4). A single phase with tetragonal scheelite structure was obtained up to x =0.10, and then the
secondary phase with fergusonite structure was increased. With the increase of YNbO, content, apparent densities of the
specimens were decreased. This results were due to the lower theoretical density of YNbO, (5.581 g/cm3) than that of
CaWO, (6.117 g/em’). Dielectric constant (K) and quality factor (Qf) were decreased with YNbO, content, which could be
attribute to the decrease of density and the increase of secondary phase. Temperature coefficient of resonant frequency
(TCF) of the specimens with the YNbO, content was depended on dielectric mixing rule.
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Fig. 1. X-ray diffraction patterns of (1 —x)CaWO,—xYNbO,
(0.05 <x <0.4) specimens sintered at 1250°C for 3 h.
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Table 1
Physical properties of (1 — x)CaWO, — xXYNbQ, specimens sintered at 1250°C for 3 h
x (mol) Lattice parameter (A) Unit-cell volume (A’)  Apparent density (g/cm’)  Relative density (%)
C
CaWo* 5242 11373 3125 - -
0.05 5.2422+0.000007  11.3499+0.00002 3119 592 96.5
0.10 52339£0.000007  11.3349+0.00002  310.5 532 91.1
YNbO,#  5.164 10.864 289.7 - -
*(JCPDS No.41-1431), #JCPDS No. 38-0187)
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Fig. 3. SEM photographs of (1 —x)CaWO, — xYNbO, (0.05 <x <0.4) ceramics sintered at 1250°C for 3 h; (a) x=0.05, (b) x=0.1,
(c) BSE, x=0.2, (d) BSE, x=04.
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Fig. 4. EDS spectra of 0.8CaW0,-0.2YNbO, ceramics sintered at 1250°C for 3 h.
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Fig. 5. Dielectric constant (K) of (1 -x)CaWO,—xYNbO,
(0.05<x<0.4) specimens sintered at 1200°C and 1250°C for
3h.
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Fig. 6. Quality factor (Qf) of (1 —x)CaWO, —xYNbOQ, (0.05 <
x £0.4) specimens sintered at 1200°C and 1250°C for 3 h.
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Fig. 7. Temperature coefficient of resonant frequency (7CF) of
(1 -x)CaWO, ~ xYNDbO, (0.05 <x <0.4) specimens sintered at
1250°C for 3 h.
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Table 2 . :
Temperature coefficient of resonant Frequency (TCF) of (1 —x)
CaWO, —xYNbO, (0.20 <x <0.40) specimens sintered at 1250°C
for3h

X Volume fraction (%)
(mol) CaWO4 YNbO4 TCF Calculated pm/OC)
CaWwoQ, 100 - -23
0.20 0.92 0.08 -25.9
0.30 0.9 0.1 -26.7
0.40 0.85 0.15 -28.5
YNbO, - 100 60

e TCF, 283 Vi el 79 288 e} F

H EAdE CaWO,S YNLO, °o|BE 0|59 ¢4
TCF #}oZHE EAe) TCF 38 AN & Aok
=, YNbO, o|xMde] dufzke] $71d45F g9 wako
2 ZHAFS Table 2004 018 4= rh,

4.4 E
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73 1200°ColA 1250°CE 257t F7Ktel] met Ue
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