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1 w th
Tab.1 Chemical composition of raw materials (wt%)

Raw materials K,O Na,O CaO MgO AlLO; Fe,O4 SiO, Ignition loss TiO,
Dolomite 0.69 0.94 26.71 16.20 3.94 0.02 16.06 35.02 -
Feldspar 10.42 3.48 0.24 - 18.57 0.18 66.74 0.37 -

Quartz - - 0.01 0.01 0.21 0.07 99.58 - 0.01
KNO; 46.53 - - - - - - - -
NaNO; - 36.47 - - - - - - -
Stone powder  4.09 3.55 0.48 0.21 14.25 1.16 75.86 - -
Cullet 1.31 9.53 6.58 3.61 2.25 0.50 72.44 0.34 -
2 Mol

Tab.2 Chemical composition of glass—core precursor (Seger formula / mol)

Numbers K,O Na,O CaO MgO AlO, Fe, 04 SiO,
A3 0.0875 0.0875 0.4465 0.3784 0.1 0.0007 1.5
B4 0.1125 0.1125 0.775 0 0.1 0.0009 1.5

3 w

Tab.3 Ratio of glass—core precursor and inorganic powder (wt%)

Formula Glass- core precursor Quartz Cullet Stone powder

A3-1 B4-1 30% 70% - -

A3-2 B4-2 30% - 70% -

A3-3 B4-3 30% - - 70%

A3-4 B4-4 50% 50% - -

A3-5 B4-5 50% - 50% -

A3-6 B4-6 50% - - 50%

4 Wt 1.2.3
Tab.4 Material composition of the mixed inorganic N .
powder (Wt%) 26
Numbers Quartz Cullet Stone powder N R 3 J12 7115
J12 30 50 20 116 3 4 .3
J5 - 40 60 30% 40% 50% A3.B4
J16 10 40 50 R “
+ + "
DTA J12+30% A3 “J12-
o A3-307,
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Fig. 1 DTA analysis spectra of the mixture of A3 glass—core precursor, quartz powder, cullet and stone powder
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Fig.2 DTA analysis spectra of the mixed inorganic powders with A3 glass—core precursor
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Fig.3 XRD patterns of sintered samples prepared from A3
glass—core precursor with the mixture of quartz powder,
cullet and stone powder
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Fig.4 XRD patterns of sintered samples prepared from
J12 mixed inorganic powders with A3

glass—core precursor
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5 + A3
Tab.5 Mechanical properties of sintered samples (mixed inorganic powder + A3 glass—core precursor)

Numbers Shrinkage Compression strength (MPa) Largest compression force (N)
J12- A3-30 20.24% 332 332
J12- A3-40 21.39% 78.31115.8 783.1
J12- A3-50 27.75% 54.7 1160
J15- A3-30 28.73% 99.38 547
J15- A3-40 28.86% 127.9 993.8
J15- A3-50 29.04% 90.4 1280
J16- A3-30 25.73% 135.8 904
J16- A3-40 27.09% 173.7 1360
J16- A3-50 27.50 1740
A3
A3-5 3
5 o
A3 A3-6
A3-6 °
A3 J12- A3-40 o
4 XRD J12 3
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Strengthening Effect of Ca—Mg Silicate Glass—Ceramics

LI Xuemin YU Pingli WU Zuyun

(College of Material Science and Engineering, Huagiao University,Xiamen Fujian 361021,China)

Abstract
Two kinds of R,O-CaO-MgO-Al,0,-SiO, system glass—core precursor were prepared, and powders were produced by
mixing glass—core precursor, quartz, cullet and stone powder in different proportions. Crystallization properties of the pure
glass—core precursor and mixed powders were studied. Surface diffusion of powders would be incurred by heat treatment,
and the influence of the component exchange on the crystallization characteristics of glass—core precursor was investigated.
The results showed: low aluminum ceramic body could be strengthened by new crystalline phase from heated powders
mixed with glass—core precursor and other components.
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