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Table 1  The dielectric properties of SiO, and Zn,SiO,
Composition £ 10°a./C ™!
SiO: 3.8 =~0.55
Zn,SiOy 7.7 +90
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Fig.1 XRD pattern of the powder sample
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Table 2  The contents of each phase of ZnO-B,0s-SiO. system

Composition w(% ) p/g* cm? o (% )
Zn>Si04 18. 00 4. 25 11.70
Z1SiO, 1. 86 4. 67 1.10
a-Si0; 54. 37 2.65 56. 66
B-SiO. 25.77 2.33 30. 54
KRR AR O SRR SR L R L

I,=91443, I} =15980. MRS w,=2. 11 w:

A FTTE153: w(Zn,Si0s) =18. 00% , w(ZrSiO,)
=1.86% , W w(Si0,) & & &N 80.14% , T & 0]
T wr=25.77%, we=54.37%.
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Fig.2 XRD pattern of the powder of BaO-PbO-
Nd:0:-Bi,0;-TiO; system
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Table 3 The dielectric properties of different components and
the theoretical and measured values of BaO-PbO-
Nd;0s-Bi:05.TiO: system

Composition e 10°a./C !
BaNd:Tis0 1 80 -100
BiTi;0 12 150 +614
theoretical values 87 -5.038
measured values 91 £5 0+30
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Analysis on Quantitative Relationship between Dielectric Properties and Phase Structure
of High Frequency Dielectric System*

Li Ling-Xia Wu Xia-Wan Wang Hong-Ru Zhang Zhi-Ping Yu Hao-Ming
( College of Electronic Information and Engineering, Tianjin University, Tianjin ~— 200072)

Abstract Two high frequency dielectric systems of ZnO-B.03-SiO. and BaO-PbO-Nd:0;-Bi.0;-TiO: were
prepared by conventional ceramics technology. Through XRD analysis, the main crystal phases were deter-
mined. The volume percentage contents of each phase were calculated according to the X-ray diffraction peak in-
tensity. Then, these data were introduced into Lichnetecker Law, from which the dielectric properties of the sys-
tems were obtained. This is a new way to analyze quantitative relationship between the dielectric properties and

phase contents of dielectric materials.

Keywords: ZnO-B:0;-SiO., BaO-PbO-Nd:0;-Bi.0s-TiO.,  Diffraction peak intensity,

Quantitative relationship
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