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The Microwave Dielectric Characteristics of (Li;;.Nd,;;) TiO: Ceramics by the Annealing Effects
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Abstract The (Li,.Nd»») TiO; ceramics which has the large negative temperature coefficient of resonance frequency
(r,) was fabricated. Samples were sintered from 1250°C to 1400°C for 2 hours. After sintering, these samples were an-
nealed at 1200°C for 5 hours. The effects of annealing on the microstructure, phase transformations and microwave di-
electric properties in (Li,;2Nd,,.)TiOs binary system were studied by X-ray and SEM. Annealing effects enhanced the
homogeneity of the matrix phase and increased bulk density. We obtained the increased quality factor(Q), decreased
dielectric constant and the larger negative r, by the annealing which caused the homogeneous grain distribution near
1300°C ~1350°C. However, the abnormal grain growth decreased the bulk density and microwave dielectric properties
above 1350°C
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Fig. 1. Flow chart of experimental procedure.
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Fig. 3. XRD patterns of the sintered (Li,,:Nd, ) TiO, at a) 1250

T b) 13007 ¢) 1350°C d) 14007C.
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Fig. 2. XRD patterns of the powders calcinated at 1100°C.
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Fig. 4. XRD patterns of the annealed (Li,,.Nd. ) TiO; at 1200°C
a) 1250°C b) 1300°C ¢) 1350°C d) 1400C.
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Fig. 5. SEM photographs of {Li.2Nd..2) TiO; sintered at a) 1250°C b) 1300°C ¢) 1350°C d) 1400C.
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Fig. 6. SEM photographs of (L1 »Nd. -) Ti0, sintered at a) 1250°C b) 1300°C ¢} 1350°C d) 1400°C followed by annealing at 12007,
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Fig. 7. Change in bulk density with sintering temperature and
annealing.

S0

—#i-—no annealing
88 4

-—8— annesling
L
84 -
[ r &

78
76

T4

72 Y . :

T T
1250 1300 1350 1400

Temperature(°C)

Fig. 8. Variation of dielectric constant with sintering tempera-
ture and annealing.
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Fig. 10. Variation of temperature coefficient of resonant fre-
quency with sintering temperature and annealing.
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