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Abstract

Softening temperature T3 (viscosity approx. 5Xx 107 poise), fluidifying temperature T,
{viscosity approx. 3x10% poise) and B (an exponent in the equation of viscosity: 7=A4
exp. (B/T)) of glasses in the system R,O-PbO-SiO, have been previously reported by the
author. In the present experiments, the relation of T4, 7, and B with glass composition
in the system xRO:(1—x) PbO-Si0, were examined.

It was observed within the limits of the present experiments that glasses in the system
xCaQ-(1—x) PbO-Si0, had the highest devitrifying properties and those in the system
£Zn0+(1—x) PbO-Si0, did not devitrify, and in the system £MgO-(1—z) PbO-Si0,, some of
MgO remained in glasses as dispersed fine particles.

In the MgO- and ZnO-system, T, T, were gradually increased with the increase of
z, and B linearly decreased. In the CdO-system, 7, 7T, and B increased with the in-
crease of z,

The results of the calculation from the experimental data showed that changing rates
of B with x were —0.76,x10* in the MgO-system, —0.42,x10! in the ZnO-system, and
+0.45,% 10* in the CdO-system. Because the value of B is proportional to the activation
energy of glass viscosity, it is assumed that Mg ion ranks first in the destructive ability
to the glass network, and is followed by Zn ion and Cd ion in the inverse order of their
electro negativities.

From the facts described above, it was concluded that the ZnO-system was the most
suitable composition for use as binder glass among the above mentioned systems.
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Fig. 1. Composition dependence of 7}, T; and B of glsses in the systems zMgO-
(1—x) PbO:Si0O; {(open marks) and (1—z) PbO-SiO (solid marks).
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Table 1. 713, T3 and B of glasses in the system (1—z) PbO-SiO,

[£PhO-(1—z) SiO, system] | 0500 0488 0476 0465 0455 0444 0435 0426

[(1—2) PbO-giOZ system] 0 0.048 0.091 0130 0.167 0200 0.231  0.259
Ty (°C) 522 533 533 546 553 562 564 582
T, (°C) 730 787 788 786 828 875 897 907
Bx10t 2.0 1.7 1.7 1.89 1.7 1.6¢ 1.55 1.6,
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Fig. 2. Composition dependence of 73, T3 and B of glasses in the systems 2ZnO-
(1—z) PbO-SiO; (open marks) and (1—z) PbO-Si0; (solid marks).
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Fig. 3. Composition dependence of 71, T3 and B of glasses in the system 2CdO-(1—z)
PbO-Si0, Ellipptical mark : solidifying point. Dotted line: muddy range.
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Table 2. lonic radii and electronegativities of K2+ and chadging
rates of B with x in the system zRO-(1—x) PbO-SiO,

Cation Mg2+ Zn2t Cdz+ Ca?+ Pda+ Pbi+ Sid+
lonic radii (A) 0.78 0.83 1.03 1.06 1.32 0.84 0.39
Electronegativities 1.2 1.6 1.7 1.0 1.69 1.89 1.8

Changing rates of B

with & 104 —0.760 —0.42; 4045 — — — —
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