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79| 2EAFY7t +6ppm/Cel 58 ulo|ART FHEALS 4& F I}

ABSTRACT

The effects of Nd,0; addition to 0.3CaTiO5-0.7(Li;;,Nd,,)TiO; ceramics with &, of 126, Q-fy (GHz) of 2240 and of 68 ppm/’C
on their microwave properties were investigated. For the addition of 5 wt% Nd,O;, the dielectric constant (g;) showed maximum value
of 131, then decreased with the further addition of Nd,0s. The Q-fy (GHz) value was still increased to 3533 with 9 wi% Nd,0;
addition, it is influenced by densification of grain boundary. With more addition of Nd,Os up to 18 wt%, the abnormal grain growth
have influence on the decreasing of Q- f; (GHz) value. But with the further addition of Nd,O; over 25 wt%, the Q-fy (GHz) value
was again increased by the effect of the second phase (Nd,Ti,O,) forming. The temperature coefficient of resonant frequency (T;) was
decreased from + 68 ppm/°C with the addition of Nd,Os, reached 0 ppm/°C at 12 wt% addition, and became negative with the further
addition of Nd,05. The optimum microwave dielectric properties were obtained for 0.3CaTiO;-0.7(Li; ,Nd;,)TiO; with 9 wt% Nd,O;
sintered at 1425°C for 3 hrs. The dielectric constant (g,), the Q-f, (GHz) value, and the temperature coefficient of resonant frequency
(t) were 108, 3533, and + 6 ppm/°C, respectively.
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Fig. 1. Dielectric properities of (1-X)CaTiO;-X(Li;2Nd, ) TiOs.
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Fig. 2. XRD pattern changes of Nd,0; addition at 0.3CaTiO;-
0.7(Li;,Nd; ;) TiO5 sintered at 1400°C/3 hr.
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Fig. 3. SEM photographs of 0.3CaTiO5-0.7(Li;,Nd, ) TiO;-Xwt% Nd,03 as a function of X sintered 1400°C/3 hr.

(a) 0 wt% (b) 3 wt% (c) 5 wt% (d) 7 wt% (e) 9 wt% (f) 12 wt% (g) 15 wt% (h) 18 wt% (i) 25 wt% (j) 30 wt%.
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Ta{ble 1. Compositions as a Function of X in 0.3CaTiO;-0.7(Li;,
Nd;»)TiO5-X wt% Nd,05 Sintered at 1400°C/3 hr

X=0 X=7
Element A phase B phase C phase D phase
atom % atom % atom % atom %
Ca 18.042 18.410 16.900 16.264 .
Ti 58.279 58.330 58.383 59.089
Nd 23.678 23.255 24.717 24.646
X=12 X=25
Element E phase F phase G phase H phase
atom % atom % atom % atom %
Ca 16.328 16.045 18.515 3.570
Ti 56.741 57.128 49.092 51.127
Nd 26.931 26.827 32.393 45.303
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Fig. 4. SEM photographs of 0.3CaTiO5-0.7(Li; ,Nd; ) TiO5-15 wt% Nd,O; sintered at various temperatures.
(a) 1375°C/3 hr (b) 1400°C/3 hr (c) 1425°C/3 hr (d) 1450°C/3 hr.
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Fig. 5. Bulk density changes with Nd,O; addition sintered at
. 1400°C/3 hr.
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TiO; sintered at 1400°C/3 hr.
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