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Effects of TiO, Addition on the Phase Compositions and Microwave
Dielectric Properties of CaAl, O, Ceramics

WU Yi LIU Bing

(School of Electronic Information and Engineering, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract CaAl, O, ceramics have received extensive attention due to their outstanding microwave die-
lectric properties(e,=8.9,Qf=91350 GHz,z,= —55 ppm/°C). While, the large negative temperature coef-
ficient of resonant frequency (z,) has greatly limited their practical applications. In this study, (1 —x)
CaAl,O,-2TiO, (x =0. 05,0. 10,0. 15,0. 20) ceramics were prepared via a standard solid state reaction
method. The effects of TiO, addition on the phase compositions, microstructure and microwave dielectric
properties were investigated systematically. The X-ray diffraction (XRD) patterns and scanning electron
micrographs (SEM) revealed that the added TiO, would reacted with CaAl, O, during high temperature
sintering and led to the formation of CaTiO; and CaAl, O; secondary phases. Moreover,the contents of sec-
ondary phases increased with the increasing amount of TiO, addition. €, and 7, of the present ceramics in-
creased gradually with increasingx,while a certain degree of deterioration of Qf vale was observed. The op-
timum combination of microwave dielectric properties were obtained at x=0. 15 (e, =13. 9, Qf = 39000
GHz,7z,=5.4 ppm/°C).

Key words microwave dielectric ceramics;aluminate ceramics; titanium dioxide



