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ABSTRACT

Calcium alummate glasses transmit light at relatively long wavelengths up to 6 um and exhibit also low
Rayleigh scattering values. However they have a tendency to get devitrified easily, which limits their use
as routine optical materials. Here, the ternary system CaQ-ALO:-Si0, glasses with low-silica (<30 mol%;j were
prepared lo prevent the devitrification of CaQ-AlO; glasses and the properties were investigated as functions
of compogition. The addition of 5i0; to calcium aluminate glasses promoted their stability, which was due
to the decrease of non-bridging oxygens and the reconnection of network. As Si(); was added, density, refractive
mndex, molar volume of oxygens and thermal expansion coefficient decreased continuously. But the glass transi-
tion temperalures with increasing Si0; contents were raised and then lowered. It was postulated that the
anomaly was related to the changes of the nuddle range order as well as the short range order. As the amount
of Si in the glass was increased, the IR cut-off values moved to shorter wavelength owing to *Si-0’ antisym-
metric strelching vibration. The IR cul-off wavelength of the glasses with 5 and 30 mol% 5i0; was 4.90, 4.55 um,
respectively.
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Table 1. Glass Compasitions

Series Ca0/AlLO; Sample | Components {mol%) |

Mal Ratio I CaQ | AlOy | Si0n

F 15 FS0 60 40 a

FS5 57 | 38 5

F510 o4 36 10

FS15 51 34 15

F520 48 32 t 20

FS30 42 28 30

5 20 S80 66.67 | 33.33

585 63.33 | 3167 3

5510 60.00 |, 30.00 10

5515 h6A7 | 2833 15

I ‘ . 5520 5333 | 26.67 20
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