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Abstract: The glasses of MgO- AL 03-Si02 system were prepared by quenching method. The effects of ZnO content
on glass transition and crystallization temperature of the Mg0O-Al 03-SiO2 system were investigated by differential
thermal analysis (DT A). The effect of ZnO content on the glass structure was studied by FTIR spectra technology.
The phase compositions of glass samples with different contents of ZnO sintered at 950 C were determined by X-ray
diffraction (XRD). The results show that the addition of small amount of ZnO (w(ZnO) <3%) obviously improves
the sintering densification of samples, but more ZnO addition inhibits the sintering. The dielectric constant and ther-

mal expansion coefficient of samples increase with the increase of ZnO content. The dielectric loss of samples initial-

ly decreases and then increases with ZnO content increasing, which is in opposition to that of the relative density.
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Fig.1 DTA curves of glass with
different contents of ZnO
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Table 1 Crystallization properties of
MgO-A1203-Si02 system glasses with

different contents of ZnO

w(Zn0)/ % £l C tp/ C {is— ) °C
0 929 997 68
1.5 918 1103 185
3.0 914 1083 169
6.0 900 1046 146
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Fig.2 FT-IR spectra of glasses with
different contents of ZnO
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Table 2 Absorbing bands and characteristics of glasses

w(Zn0)/ Absorbinfc;l band/ Giroup Chemical Vibration -
%o cm bond type

1095, 930 [SiO4], [Si207] Si—0 —Si, Si—0~, 0~ —Si—0- as* [11-12]

0 465 [ Si04] Si—0 h* [ 11]
782, 800  [BO4], [BOs3], [P207] P—0—P, B—0 —B as [ 13- 14]
1088, 928 [Si04], [Si207] Si—0 —Si, Si—0~, 07 —Si—0~ as [11~12]

1.5 461 [ Si04] Si—0 b [11]
800 [BO4], [BO3], [P207] P—0—P, B—0 —B as [ 13- 14]
1077, 920 [Si04], [Si207] Si—0 —Si, Si—0~, 07 —Si—0~ as [11~12]

3.0 461 [ Si04] Si—0 b [11]
800 [BO4], [BOs], [P207] P—0—P, B—0—B as [13 - 14]
1090, 928 [Si04], [S207] Si—0 —Si, Si—0~, 0~ —Si—0- as [11-12]

6.0 461 [ Si04] Si—0 b [11]
800 [BO4], [BOs], [P207] P—0—P, B—0 —B as [13 - 14]

% as: asymmetric stretching vibration; b: bending vibration
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Fig. 3 XRD patterns of samples sintered
at 950 C for 2 h
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different ZnO contents
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