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Abstract

The purpose of this paper is to investigate a suitable chemical composition for the binder
grass of the glass bonded natural mica in the system PbO-Si0,-B,0,.

Softening temperature 7', [viscosity approx. 5x 107 poise], fluidifying temperature 7%
[viscosity approx. 3x 10? poise], B [an exponent in the epuation of viscosity : p=A exp(B/T)]
and solubility S [percentage of weight loss after testing in boiling water for 6 hours] of
glasses in the system #PbO-(1 —x1)Si0,- B0, 01, 05=n=1.5) were obtained by the
same method as described in a previous report.

Up to 0.7 of x, S took a very low value, and a remakable increase in S was seen as x
increased ahove 0.7. In the case of high or low values for both x and 7, 5PhO-B,0,-SiO,
or both a-quartz and -tridymite were {repuently deposited in the glasses, respectively.

As x increased Ty and T, decreased and B increased linearly. The increasing rate of
B with x linearly increased with an increase in 2, with the exception of the compositions
having a high devitrifying property. As n increased T, and T, decreased. In a range of
n<1.1, B linearly increased with an increase in #, and the increasing rate of B with »
linearly increased with an increase in x. It is assumed that the increase of B with the
increase in x and 7 is due to the formation of tetragonal BO, from triangular BO, in the
network of glasses.

It is concluded, from the experimental results described above, that the most suitable
composition in this system for the binder glass of the glass bonded natural mica is in the

neighbourhood of the following composition ; PHO-0.5810,:0.5B0,..
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Fig. 1 Composition dependence of T, Ty, B and S of glasses in the system #PbO-(1-2)SiQ, - xBOg/s.
T : softening temperature (viscosity approx. 5% 107 poise)
T,: fluidifying temperature (viscosity approx. 3 x 10% poise)
B: an exponent in the equation of viscosity, “7=A4 exp. (B/1)”
S percentage of weight loss of glasses after testing in boiling water for 6 hours
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Fig. 2 Composition dependence of @ and b of glasses in the
system #PbO-(1-2)Si05 xBO;y/2.
a, b: constant in the equation, * B=ax+56"
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Fig. 3 Composition dependence of T, T, and B of glasses in the system #PbO (1-2)Si0; xBOs/2
T,: softening temperature (viscosity approx. 5 x 107 poise)
Ty: fluidifying temperature (viscosity approx. 3 x 10% poise)
B: an exponent in the equation of viscosity, “7=A exp.(B/T)”
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Fig. 4 Composition dependence of ¢ and d of glasses in the
system #PbO-(1-2)Si0;+ xBO;/2
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