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ABSTRACT

Crystal structure and microwave dielectric properties of (1-x)NdAIO5;-xCaTiO; ceramics were investigated. The crystal structure of
the specimens changed with the composition. The structure was the rhombohedral with x 0.1, the tetragonal with 0.3<x=<0.7, and
it changed 1o the orthorhombic structure as x exceeded 0.7. Two types of the second phases were observed in (1-x)NdA1O3-xCaTiOs
ceramics. For the specimens with x<0.5, Nd;Al,Oq phase was observed. Al rich phase was found in the specimens with x=0.7. The
dielectric constant (g,) and the temperature coefficient of the resonant frequency(ty) increased with the increase of x. The Q X[ value
of the specimen increased with x and exhibited the maximum value when x=0.5. The microwave dielectric properties of QX =46,000,
£=45 and T=-1.5 ppm/°C were obtained for 0.3NdA10;-0.7CaTiO; ceramics.
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Fig. 1. X-ray diffraction patterns of (1-x)NdAIO3-xCaTiO;
ceramics with 0.0 < x < 0.9 sintered at 1450°C.
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Table 1. Lattice Parameters of (1-x)NdAIQ3-xCaTiO; Ceramics

| Lattice Parameters (A)
Composition o=P=y| Stucture
a b ¢

x=0.0 37522 - - 90.355 |Rhombohedral
x=0.1 3.7642 - - 90.330 |Rhombohedral
x=0.3 5.3470 - 75760 90 Tetragonal
x=0.5 53770 - 7.5930| 90 Tetragonal
x=0.7 54000 - 762501 90 Tetragonal
x=0.9 54320 5.3810 | 7.6370 | 90 | Orthorhombic
x=1.0 54424153807 | 7.6417 | 90 | Orthorhombic
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Fig. 3. EDS spectra of the second phases existed in (2) 0.9NdA1O;3-0.1CaTiO; ceramics and (b) 0.INdAIO4-0.9CaTiO; ceramics.
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Fig. 4. Variation of the relative density with x for (1-x)
NdAIO3-xCaTiO5 ceramics.
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Fig. 5, Variation of the dielectric constant of (1-x)NdAlO;z-x
CaTiO; ceramics with 0.0 =< x =< 0.9,
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Fig. 6. Variation of the temperature coefficient of the resonant
frequency with x for (1-x)NdA1Q3-xCaTiO5 ceramics.
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Fig. 7. Variation of the Q > f value with x for (1-x)NdAIOs-
xCaTiO; ceramics.
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