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Fig. 1. Sample assembly. All dimensions given in inches.

point considerably, (2) be readily formable into a good-
quality glass, (3) be readily devitrifiable, and (4) be well under-
stood.

A system which easily meets all these criteria is the system
lithia—alumina-silica. A great deal of information is avail-
able in the literature on this system.! It is readily formed asa
glass and is as readily devitrified. For these reasons, the
following composition was chosen for the study: Li.0) 20,
Al;03 10, and SiO, 709, (wt).

The equilibrium crystalline phases are lithium metasilicate
and B-spodumene. When crystallized from the glass,
however, these phases appear only after treatment at clevated
temperatures (600° to 900°C) for several (~16) hours, through
recrystallization of a previously crystallized mixture of
lithium metasilicate and B-quartz solid solution (i.e., silica

“o").

Il. Apparatus

The superpressure apparatus at the U. S. Army Signal
Corps Laboratories was used for these experiments. This
device, which has already been described,? consists, essenlially,
of two sets of symmetrically opposed stepped cemented
carbide pistons and a cylinder assembly consisting of a double-
bore cemented carbide member surrounded by a series of
hardened-steel bands.
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Fig. 2. Melting of a lithium aluminosilicate powder batch to form a glass.

The sample area is shown in Fig. 1. The sample itself
is enclosed ina Pt20Rh tube with platinum caps at both ends.
This in turn is placed into a pyrophyllite cylinder and capped
at both ends with a thin nickel disk. The assembly is placed
between the pistons of the superpressure apparatus for the
experimental run.

Pressures were determined by extrapolation from the
first two pressure-induced bismuth, electrical resistance
discontinuities?; the limits of error are approximately

+5% for the range of pressures used in this study. Tem- .

peratures were obtained by linear extrapolation of input
power versus platinum melting point? at the particular pres-
sure employed; the accuracy is within £50°C at 500°C and
4 100°C at 2000°C for a given position in the sample capsule.

lll. Experiments and Results

(1) Experiments on Glass Synthesis

A series of experiments was made to study the effect of
pressure on the glass-melting process. The raw materials
were IMarshaw Chemical Company 325-mesh silica, Norton
Company 38900 alumina, and Foote Mineral Company tech-
nical-grade lithinm carbonate. The materials were carefully
weighed out, intimately mixed, and compacted into the
platinum heating tube.  On completion of the experiment, the
sample asseinbly was embedded in lucite and cross-sectioned
to permit visual observation (see Fig. 2).

It was found that melting of the powder and subsequent
formation of the glass was seriously impeded. The powder
remained after subjection to temperatures well in excess of the
normal melting point of the mixture at 900°C. The melting
point appeared to increase with increasing pressure (see Fig.
3).

The alteration of the powder before melting was also in-
vestigated. As the temperature was increased the white
powder turned to gray (see Fig. 4). During further heating

the material became partly white again just before melting.

Subsequent heating of the darkened powder at 600°C in air
reversed the darkening. A similar darkening has been ob-
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