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ABSTRACT

There were several numbers of studies on chemically sirengthening glass. Most of them were
strengthened in molten sait bath below fransformation range of glass, Apari from them, this study
used solution hydration technique by Autoclave. After determining proper concentrafion of AgNQO4
salt solution, expenmental condilion varied from 4hrs to 16hrs at relatively low temperature (180,
200, 220°C).

The results showed that the Soda-Lime-Silica glass could be strengthened by diffusion mechanism
wilhout influence of water above [5% salt solution. Because of Ag+ ion penetration in glass surface,
yellow color appeared and decreased {ransmittance at visible range. Modulus of rupture was increased

with Lhe amount of exchange and brittleness was decreased,
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Flow chart of experimental procedures and scheme of Antoclave.
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Table 1. The Amount of lon Exchanged, Penctration Depth, @d MOR on Experimental
Conditions .

Spel\c]innten Experimenial ¢onditions ;‘;I:l’]uat:g:c;(izzle/cm! N i:;:;r(a;;c: MOR ( kg /rmin? )
1 AgNQ, 1% ghrs 200°C 16. 51
2 AgNO, 4% 6Ghrs 2007C 21.61
3 AgNO; 7% 6hrs 200°C 22 51
4 AgNO, 10%  6hrs 200°C 24, 51
5 AgNO, 20%  Ghrs 200°C 23 18
6 AENO, 40%  Bhrs 200°C 235
7 AgNO, 20% 4dhrs 180°C - - 15.4
8 AgNO, 20% 9hrs 180°C 0. 081 15 20.11
9 AgNO; 20% tehrs 180 °C 0. 126 53 25,08
10 AgNO, 209 4hrs 200°C 0 053 21 18 81
11 AgNO, 20% Shrs 200°C 015 10 24, 84
12 AENG, 20% 16hrs 200°C 0. 163 10 24 09
13 ApNO, 20%  4hrs 220°C 0. 079 4.1 25,11
14 AgNQ; 20% 9hrs 220°C 0. 126 5.6 28 35
15 AgNO, 0% 16hrs 220°C 0. 185 15.5 30 05
16 AKNO, 20% 4hrs 250°C - 3 234
17 Untreated Sample - — €3
A 242 A 45 (1987 (3372
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SDEIE?:‘E“ Tristimulus Chromaticity Hunter I, a, b
X Y Z X Y Z L a b

i 84.7792 86 9379 97.1137 | 0.3154 (.3234 0.3612 | 93 2405 —0, 9237 3 5099

i 80.8516 B1.0105 8B 3804 | 03205 0.32001 03504 | 05 1161 — L0940 & 3363

9 79.8065 817730 B54882 [ 0 3230 0.3310 10 3460 | 00,4285 —0 7697 7. 3357

] 79.7079 820896 83,4069 | 03251 03345 0. 3402 | 90.6033 — 15739 & 9163

11 78. 1966 80,1844 819137 | O 3254 0 3337 0.3409 | 89,5458 — 0 8809 & 5195

12 70 5702 723968 &0 3503 | 0.3471 0.3561 0 20681| 85 0863 —0.9037 17. 5646

13 67 9034 69 3218 56.5883 | 0.3504 0 3577 0.2020 | 832598 — 1 7545 180399

14 55.9182 56,2654 34.0615 | 0 3824 0 3847 02329 | 75.0102 1. 7545 256200

15 52 5585 &L 5531 322435 | 0,3827 (0.3826 0 2347 | 72 1935 2 53095 24. 4107
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Table 3. Hardness, Toughness, and Briitleness.
Specimen Hardness | Toughness | Brittleness
No. { kgjmm?) | { kg/mm?/2) ( 1/mmt’2)

7 173 1495 30

8 473 157. 3 3.2

9 131 1754 27

10 473 145 5 32

11 480 1649, 5 28

12 168 173.9 27

13 475 187 2 23

14 465 200 5 23

15 470 215.8 2.2 J
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