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Glass Strengthening by Crystallization with Femto Second Laser
Pulse

P. Y. Moon, K. T. Lee, D. K. Yoon, B. K. Ryu (Pusan National University)

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 45Si0,-24Ca0-24Na,0-4P,0; glasses were irradiated to
strengthen by crystallization using femto-second laser pulse. UV/VIS, Spectroscope, 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 Composition

SiOg Na»O CaO P20s

Sample 1 45 24 24 4
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Table 2 Specification Femtosecond laser

Wavelength 780 nm
Repetition rate 1 Kk
Energy 55 tW~140 oW
Pulse widths 100 fs
Energy Stability <3%

(b)
Fig. 1. Schematic illustration of the crystallization
induced by tightly focused femtosecond laser pulse.
(a) irradiation condition (b) to improve the strength

of glass mechanism

dolA7t 2AME FEle iRl BA Yol 4
HAEAE DotE7] st Ad2dA CuK, EF
1Z o] 83ted XRD A& AAlsleh Fig 1 oA
AY Fog oAt 2AME frEe 2AME 9
ol v o} XRD HEE FA377F wl¢ o
Hot w2t XRD EAE 98 fEAlHel o]
Ag MPgoz Zdo] 25 mE st AA 2ABY
onj ZAME d9o] Y& F UEF EFE v}
34 XRD & 5485 TH4).

Azd 2iele 7tgdniz 9 AAe A5 =2
Abel7] $15te] DTA-50(SHIMADZU)E  A}-838}d
450t Azd EREE w8t 325mesh
£ AMgstd 28¢ #H T 9F 30 meg Pt
cell o] Pol EFAE a-ALO; E A}83HY
10K/min &2 7}g3te] Aol A 1000C7AR &3
HA T

HZF ZAW dvt T dAG 8o HolAHs =
AtE Y FEE SAS] Y8 BAHo= 3-
point bending Test & AAl= Z3+= = Nano-
indenter(MTS:Nano Indenter ME ol &3ty FxwW
32 A%k ol EfEle Al =t
10X10 m, F7 2 mE 7]&¢ P oz E ZHo]

9
=

-172 -



golstA] &7] "ol
3. AgE&EN

3.1 MzE 7o 4%

B =24 E 9d 8 24 A2 & 3
71¢] Energy & U7Fete o wbg-& Au RS
upeba] HojA zAbHel Alzd frEle] EAHE
vlerste Aol FQ.3Fc} TMA(Thermal Mechanical
Analysis)E F3+] 556C 9 AFH(TYS BAoH
DTA(Differential Thermal Analysis) ¥4& %3 2
Aol AaEe Aol A

Chanoe af lanoth

120

100

EXo.m>
«©
o
1

€ Endo.
™~
o
1

T T T T
] 200 400 600 800 1000

Temn.( C)

Fig. 2. TMA and DTA curves of mother glass.
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Fig. 3. XRD peaks of glass samples (a)heat-treated
and (b)laser-induced glass
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Fig. 5. Plots of hardness versus indentation depth for
laser-induced glass samples
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