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Abstract

To improve the strength of glass is being studied in order to contribute to weight saving of flat panel displays.
Generally, the strength achieved of glass-ceramics is higher as is the fracture toughness by the formation of a
heterogeneous phase inside glass. In this study, Ag-doped 455i0,-24Ca0-24Na,0-4P,05 and 70Si0,-10Ca0-24Na,0O-
10TiO, glasses were irradiated to strengthen by crystallization using femto-second laser pulse. XRD, Nano-indenter and
SEM etc., irradiation of laser pulse without heat-treated samples was analyzed. Samples irradiated by laser had higher
value(4.4~4.56*10-3Pa) of elastic modulus which related with strength of glass than values heat-treated samples and these
are 1.2~1.5 times higher values than them of mother glass. This process can be applicable to the strengthening of thinner
glass plate, and it has an advantage over traditional heat-treatment and ion-exchange method.
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Table 1 Glass characteristics by appen's additive

factor
A B
Mole volume(ci'/mol) 20.31 | 23.70
Density(g/cr) 3.098 | 2.609
Refractive index 1.5648 | 1.5886
Coefficient of 163.50 | 108.63
expansion((x107(CY)
Young index(x10*(kg/mrt)) 7.04 7.82
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Fig. 1. Schematic illustration of the crystallization
induce by tightly focused femtosecond laser
pulse
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Table 2 Glass composition(wt%)

A B
Si0, 45.13 70
Na,CO; 43.25 34.18
CaCO; 44.17 17.86

P,Os 4.64 -
Total 137.19 122.04
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Table 2 Specification femtosecond laser
Wavelength 780 nm
Repetition rate 1 Kz
Energy 55 mW~140 oW
Pulse widths 100 fs
Energy Stability <3%
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Fig. 2 DTA curve of mother glass sample; (a) A glass,
and (b) B glass
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Fig. 3 XRD curves of glass samples; (a) A glass, and
(b) B glass
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Fig. 4 Plots of hardness versus indentation depth for
laser-induced glass samples; (a) A glass, and

(b) B glass
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