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Abstract: The basic characteristics of glass are highly fragile and brittle consequences the ultimate purpose of glass

manufacturing is to make a transparent glass with complex shape. In order to solve this problem, mechanical

properties of glass can be increased by crystallization of its amorphous glass. However, glass-ceramics has become

opaque through crystallization process due to the distracted interface of glass by precipitated particles. This study

has been investigated thermal processing conditions of LAS transparent glass-ceramic by using DTA (differential

thermal analysis), in order to control size of precipitated particle and then fabricate transparent glass-ceramic. DTA

indicated that crystallization peak area was declined with increased nucleation temperature. Subsequently, we have

been established optimum temperature for crystallization depending on the nucleation temperature. The transmission

and thermal expansion were measured after crystallization, and the size of precipitated particle was identified in
range of 20~100 nm by FE-SEM. In addition, by setting the optimized crystallization condition, with high
transmission and low thermal expansion glass was synthesized through this experiment.
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Table 1. Glass composition in wt%.

Composition wt% Composition wt%
SiO2 54.00 BaO 1.00
Al203 23.50 ZnO 1.00
Li20 4.00 ZrO2 3.00
Na20 1.50 TiO2 3.00
MgO 1.50 Sb203 0.50
CaO 1.00 P205 8.00
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Fig. 1. DTA curves of base glass.
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Table 2. Heat treatment schedules for glasses.

Nucleation  Nucleation  Crystallization Crystallization
temperature time temperature time
O (hr) O (hr)
HTI 700 4 855 4
HT2 720 4 850 4
HT3 740 4 840 4
HT4 760 4 810 4
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Fig. 2. Crystallization peak transition with nucleation temperature
by DTA (a) crystallization temperature (b) crystallization peak area.

ajebd & 29 2ol AW 2w Fvto) GE A
252 AL 27te] AxolA MY U AA
A ATe sb7] 98 4N AR S stk [12].

ul

ox flo

3.2 £33 ¢ X737 &M
2 gxey

o 2 =iie bl 2 30]
LR 9ict. 8

AN 2% 760°C, 2A 10°C
ol HT49] A9 spAmele] Wy =3tes} 76%2
b A SS9 HT1E HT20 A9 W
T2 Bolon HT27t 45%2 7P Yo ks
a3 4ot sate WE QA 2719 Alp
olsl7] ©J5) 2t AlHe] SEM 24 Ante U9l
HT1o]4 L ®g YA2717F 30 nmol 2 Hof Uat 2
717b 120 nm7tA] FAERL HT29 A9 YAt
W97t 55270 nmz s 2 AAA/E Uepdct
HT33} H4ol 49 g YAtZ7|7b 242} 25 nm, 15
nmol L @A YAZL AHE A B AlRo] BF
At 37]= 100 nm ©O]3FA|gF HT1QF HT29] 3B &1
w7} 378 FolEk ol gt HT1u} HT29] A

Aite 2
HAew

=2 |z rlo
e e
Feln



104 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 29, No. 2, pp. 101-105, February 2016: Y.-G. Moon et al.

80 T T T T T T T
a
75 -
70 -
| )
S
S 654 -
=
2
£ 60 -
g
=1
g 55+ -
=
| |
504 \ ]
454 . 4
T T T T T T T
HTI HT2 HT3 HT4
Heat treatment
Fig. 3. The optical transmission spectrum with heat treatment

for the LAS glass.

Fig. 4. FE-SEM morphology of glass-ceramics annealed
at various temperatures.
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Fig. 5. XRD patterns of heat treated glasses with varying
crystallization temperature.
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Fig. 6. Coefficient of thermal expansion with heat treatment.
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