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M ELRAAE a-ALO;, RARAMAN, LEHAPH AT RIS, £TREBESE, BRALIENGEA, £
REBHERAY, REFERRIHLS R x(CaC0y)H 0.006, x(BaCOs)#H 0.004, x(MgCO%H 0.009 # x(Zr0;)
% 0.005, HABRTABE LK e H 9.66, tand H 1.8X 107, AKBRFEEA 3.65 glom®, HELEAE H 25X 10° V/mm.
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Preparation of substrate ceramics used for phase shifter

of base station antenna by orthogonal experiment

WU Jiangiang, WANG Qun
(Jingdezhen Ceramic Institute, Jingdezhen 333001, Jiangxi Province, China)

Abstract: Based on CaO-AlL0;-Si0, system alumina ceramics, the effects of the additive of CaCO;, MgCQ;, BaCO; and
Zr0O, on the performance of this system ceramic were studied by orthogonal experiment. The BaO-CaO-MgO-Al,05-SiO,
alumina ceramics used for phase shifter of base station antenna were prepared. The results of XRD indicate that, the main
crystalline phase of the prepared ceramics is a-Al;03, new phases are not discovered, and the additive form the eutectic
mixture to lower the sintering temperature. The results of the orthogonal experiment indicate that the optimal content of
CaCO;, BaCOs;, MgCO;, ZrO, are 0.006, 0.002, 0.009 and 0.005 (mole fraction) separately, and the optimal dielectric

properties are obtained: &= 9.66, tand=1.8X 107, p,=3.65 glem®, E;=25X10° V/mm.,
Key words: phase shifter of antenna; Ca0-A1,0,-Si0; ceramic; additive; orthogonal experiment
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Tab.2 The results of the first group experiments

N E LRLER
TRS _x(CaCOj) x(BaCO;3) x(MgCO,) x(Zr0,) N wand /10° pl(g + cm™)
A B C D
i 0.004 0.004 0.007 0.003 9.11 183 3.64
2 0.004 0.005 0.009 0.004 8.96 347 3.64
3 0.004 0.006 0.00] 0.005 9.27 2.58 3.65
3 0.006 0.004 0.009 0.005 9.39 3.00 3.64
5 0.006 0.005 0.001 0.003 9.30 2.67 3.60
6 0.006 0.006 0.007 0.004 10.59 583 3.61
7 0.008 0.004 0.001 0.004 9.01 2.67 3.64
3 0.008 0.005 0.007 0.005 8.55 1.83 3.59
9 0.008 0.006 0.009 0.003 9.03 .17 3.66
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P 10.85 10.83 10.94 10.89 CaC03—BaC0O;—MgCO—Zr0;
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Fig.1 The tendency curves of various factors for the relative
permittivity of the samples
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Fig.2 The tendency curves of various factors for the dielectric losses
of the samples
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Tab.3 The formulas and properties of the second group experiments

ot R X(CaCO0s) x(BaCO;) x(MgCOs) X(Zr0y) tand/10™ & plig s em™ | EAIO°V +mm™”)
*0 0.032 5 2.5 9.22 3.62 25
*4 0.006 0 0.004 0.009 0.005 1.8 9.66 3.65 26
10 0.008 0 0.004 0.009 0.003 2.2 9.89 3.64 24
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