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ABSTRACT

The properties of the glasses are not dominantly dependent on the chemucal composition, temperature, and
pressure but also on the thermal history. For example, electrical, thermal, optical, and mechanical properties
are all known to be strongly dependent on the thermal history. Fluorde glasses have received a great deal
of atiention as candidate materiats for an infra-red transmitting medium. A series of fluonde glasses and fibers
were prepared under a nilrogen atmosphere. Thermal history effects of the fluoride glass fibers associated
with ihe fast cooling rate employed during the fiber drawing process were discussed in terms of the glass
temperatures and the fictive temperatures on the basis of the results oblained from the Differential Scanning
Calorimeter (DSC) measuremenis of the fiber and bulk forms of the same chemical composition,
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Fig. 1. Schematic property-temperature relations for
liquid, crystal and glasses which are formed at
different copoling rates®.
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Fig. 2. Schematic glove box system.
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Table 1. Composition of the Glasses Studied {mole %).

Sample | 7ZrF, | BaF, | LaF, | AlF
ZBLA 6625 | 25 | 5 | 375 | -

ZBLANIO | 50625 | 225 | 45 | 3375 | 10
ZBLANZ0 | 53 20 4 3
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Fig. 3. Schematic fiber drawing equipment.
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Fig. 4. DSC trace of ZBLA glass fiber.
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Table 2. Results of Differential Scanning Calorimeter
(D5C) Measuremenis.

Sample T, (T} T, (€) T (T)
ZBLA-F 314 411 546
ZBLA-B 322 430 535
ZBLAN1O-F 288 378 508
ZBLAN10-B 293 387 509
ZBLAN20-F 268 364 463
ZBLANZ0-B 272 373 462

-F: as-drawn fiber, -B: annealed bulk

Table 3. Glass Forming Classification of the Fluoride

Glasses™,
coordination | bond strength
Metal class
number (Kcal/mole)
Zr former 8 85
Ba madifier ] 46
La intermediate -
Al former 6 83
Na modifier 30
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Table 4. Fictive Temperatures of the Bulk and Fiber
Glasses Studied (C).

Sample bulk annesled | as-drawn fiber | A T;
ZBLA 306 323 17
ZBLAN10 278 203 15
ZBLANZ0 259 278 19
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