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Effect of CaTiO3; Addition on Properties of MgNb,Os Microwave Dielectric Ceramics

HUANG Jiajun'>?, LI Yueming'**, SUN Yi"*3, LI Kai'**, WANG Zhumei'*?
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Abstract: To meet the requirements of high-frequency wireless communication, microwave dielectric ceramics of (1-X)MgNb,Os—
XxCaTiO; (x=0, 0.02, 0.04, 0.08, 0.12, and 0.16) with a near-zero temperature coefficient were prepared by a solid-state method. The
effect of CaTiO; addition on the microstructure and dielectric properties of MgNb,O¢ was investigated, and the formation and
sintering behavior of each phase were analyzed. The results show that a proper addition of CaTiO; can promote the sintering of
MgNb,O¢ and reduce its sintering temperature. Based on the X-ray diffraction analysis, CaTiO; can react with MgNb,Og4 to form
CaNb,Og, TigOys, and Ti,Nb;gO,9 at a high temperature. Increasing the proportion of CaTiO; reduces the quality factor Qxf, but
increases the dielectric constant ¢, and frequency temperature coefficient zz. When the addition amount (x) of CaTiOs is 0.16, the
sample has the optimum microwave dielectric properties after sintering at 1250 ‘C for 4h (i.e., £=21.6, Qxf=86601 GHz, and
71 =—7.3x10 %C).

Keywords: microwave dielectric ceramics; positive temperature coefficient material; temperature coefficient; microwave dielectric
properties
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Fig. 2 XRD patterns of (1-X)MgNb,Os—XxCaTiO; ceramics at
the optimum sintering temperature
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Fig. 3 XPS spectra of 0.84MgNb,04—0.16CaTiO; ceramics at optimal sintering temperature
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Fig. 4 Cross-sectional SEM images of (1-X)MgNb,O—XCaTiO; ceramics at the optimum sintering temperature
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(a) EDS images of 0.84MgNb,0—0.16CaTiO; ceramics (b) EDS spectrum of spot A

(c) EDS spectrum of spot B (d) EDS spectrum of spot C

K5 0.84MgNb,0,-0.16CaTiO; 7£ 1250 CHe4EJ5 ) EDS i
Fig. 5 EDS diagrams of 0.84MgNb,0¢-0.16CaTiO; ceramics sintered at 1250 'C

K6 0.84MgNb,0,-0.16CaTiO; 7E 1250 Che4E 5 ) EDS i
Fig. 6 EDS diagrams of 0.84 MgNb,04—0.16CaTiO; ceramics sintered at 1 250 ‘C
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Table 1 Mole fraction of points A, Band C x/%

Element A B C
(¢} 58.968 30.309 50.747
Mg 11.391 11.443 13.722
Ca 1.026 4.454 0.987
Ti 1.409 2.447 6.300
Nb 27.206 51.346 28.245

Bl 7 (1-x)MgNb,Og—xCaTiO; 7EA [Fl 545 i B F A oL 8 34
A1

Fig.7 Change of dielectric constant (g) of (1-X)MgNb,Og—
xCaTiO; at different sintering temperatures

Qxf is quality factors.
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Fig.8 Change of quality factors of (1-X)MgNb,0O4—xCaTiO; at
different sintering temperatures
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7¢is temperature coefficient of resonance frequency.
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Fig. 9 Variation of temperature frequency coefficient of
(1-X)MgNb,Os—xCaTiO; at different sintering
temperatures
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