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ABSTRACT

Generally, the strength achieved of glass-ceramics is higher as is the fracture toughness, as compared with the original glass. This
improvement is due to the microstructure consisting of very small crystals. In this study, Ag-doped 455i0,-24Ca0-24Na,0-4P,05
glasses were irradiated to strengthen by the crystallization using Femto second laser pulses. Through the UV/VIS spectroscope, XRD,
Nano-indenter and SEM etc., heat-treated and irradiation of laser pulses without heat-treated samples were analyzed. Two kinds of
samples, heat-treated and laser irradiated without heat-treated samples, showed the peaks in the same wavelength near 360 nm.
Especially, samples irradiated by 140 mW laser with XYZ stage having at the rate of 100~1000 pm/s had the largest absorption peak
among them, and heat-treated samples was shown lower absorptlon range than over 90 mW laser irradiated samples. Moreover,
samples irradiated by laser had higher values (4.4~4.56 x 10~ (Pa)) of elastic modulus which related with strength of glass than values
of heat-treated samples and these are 1.2~1.5 times higher values than them of mother glass.
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Fig. 1. XRD curves of glass samples at each temperature.
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Fig. 2. XRD curves of glass samples; (a) heat-treated and (b)
laser-induced glass.
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Fig. 3. XRD curves of glass samples at each laser powers.
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Fig. 4. Plots of hardness versus indentation depth for heat-
treated glass samples.
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Fig. 5. Plots of hardness versus indentation depth for laser-
induced glass samples.
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Fig. 6. UV/VIS spectrometer of samples; (a) heat-treated glass
and (b} laser-induced glass.
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Fig. 10. Image photographs of broken parts of sample inside by
140 mW power laser; (a) x1,000 and (b) x 400.
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