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ABSTRACT

Residual stress measurements were made for cylindrical glass rods to compare experimental resulls with
the calculated values obtamed by Instant Freezing Model. According to the photoelastic measurements, the
stress ratio of surface compression and center tension was increased from 14 to 2.0 as the heat-trealment
temperature of rods was raised from 560C (o 665T . The hclitious, i.e., hypothelical instant [rozen lemperature
and thermal expansion coefficient employed in the Instant Freezing Model were varied simultaneously so that
the estimated residual stress profiles could be agreed with Lhe experimental results. As the heal-trealment
temperature was lowered, Lhe fctitious frozen temperature was found to be closer to the heal-treatment tempe-
rature and the fictitious expansion coefficient was increased
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Table 1. Compositions of the Two Types of Borosili-
cate (lasses

Glass | Si0; | B20x | NaxO | Ko0 [AlO: [BaD [ CaO |
KS* 7124 | 77 | L7 | 47 |13
Corming | 74 | 9 |6 |1 |6 |2 |05
7800 |

Table 2. Comparisons of the Major Froperties of the
KS and the Corning 7800 Borosilicale Glas-

Se8
Properties K&* Corning 78000*

Strain point (T) 520 533
Annealing point (T) 560 576
Softening pomt {C) 750 795
Coefficient of thermal

expansion {C ) 58X 1077 —
Density (g/cm™} 2.37 237
Elastic modulus (GPa) | — 70
Stress optical coelficient

(Brewster's) - 35
Heat capacity (cal/gC) |0211 (100C)
Log resistivity (em) | 112 (100 ) (7.2 (260T)
‘Index of refraction 1497 1.50
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Fig. 3. Isochromatic fringe patterns of glass rods cool-
ded tc an ambient temperature in natural con-
vection condition. The initial iemperature of
each sample 15 as follows: (A) 5300C, (B) 600T,
(C) 850T, (I} 665¢C and (E) as-received.
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Surface stress in compression, cpg (MFPa)
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