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The properties of a low expansion glass ceramics of Li,0-Al,0;-Si0, system
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Abstract The glass-ceramic of the Li,0-Al,0;-SiO, system was investigated to develop the low thermal expansion
materials. The glass of this system was heat treated at 775°C for 2 h for nucleation and subsequently at 825~900°C for 2 h
for crystallization. The crystal structure of the glass-ceramic of this system was a single phase of B-quartz solid solution
(Li,ALSi, ,0,). The thermal expansion of the glass-ceramic showed 4.40 x 107~1.33 x 10°K™" between 25~300°C and
1.56 x 10 °~2.53 x 10°K™" between 25~800°C, higher than lower temperature range. The mechanical strength remained
almost same at around high 110 MPa with heating temperature changes.
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Fig. 1. Nucleation rate and crystal growth rate as a function of
temperature.
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Fig. 2. DTA curves of the specimens preheat-treated at various

temperatures.
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Fig. 3. Heating schedule for a glass-ceramics of Li,O-ALO;-SiO,
system.



The properties of a low expansion glass ceramics of Li,0-Al,0;-Si0O, system 81

ISM-64008] FAF AAkAn] S ARgsted A4st e
o mAHTERE AFekal, B4" 243 Rigaku D/
MAX-111A¢] XA 3EEA7IZ Cu K= °l&sto] &
239}, E384-8-2 Netzsch DIL 402C dilatometer®
T 10°C/mineZ 800°C7HA| ZgstaL, 71418 7
S+ Universal Testing Machine (5802 Engineer Dr.)°
2 30mm x2.5mm x 2.5 mme] A|HE o]l A

statet.

3. 4} £t

ya
kI

3.1. 243t fele) Az o

Ho

ARst 255 HAAs] 9t Az 8] AlEE
5°C/min®] & £E=Z  700~900°C HolA 25°C
Ao R 7idsta zh Ha L&A 2417 §A% o
+, 5°C/min®] W7 £E=2 27k Wzt 4
Aglgt zt Ao AAst Q55 Elsk] flete] 7t
2xoA dxg)d AAF ZHEE 10°C/mine] &
SEE ARG EA tFem 2 A3}E Fig 20 B
At

Fig. 29| DSC #4 Aior & & Ad%o] 700~
775°CE GA 23 AJHES 885~932°C H9lollA Ly
A5 HAoM, 800°C oo == A AlH
O olife] wE ¥AE Holx] %t} X7 A &
& BHEE FEdFele] 700~775°ColA] GA]7]g A|Ho)
Hole w9 7t I LEF Fig. 4914 YeRAA
om, AlHS dAE] 2E7F Holdas Uguae] &
=€ Fig 494 & 5 e vkt 2o] 775°C IAEE
AQslars A AR oR Asslar duk 2y 775°C

Br

|

| o

(=]

l‘r

1% [‘O{

N
=

O

940

@) [ ® Non-preheated glass
° 930 |-

S~

2 920

E o /l

[ u

g 910 -

D

2 L

g 900 -

o 3

-

= 890

S |e

= 880

L L

=

= 870 n
Z L

860 2 1 2 1 A 1 A 1 i
680 700 720 740 760 780

Preheated temperature / °C

Fig. 4. The exothermic peak temperature changes as a function

of the preheated temperature.
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Fig. 6. Average crystallite size changes with heat treatment
temperatures.
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Fig. 7. Bending strength changes with heat treatment temperatures.
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Fig. 8. Thermal expansion coefficient of the crystallized speci-
mens between room temperature and 300°C.
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Fig. 9. Thermal expansion coefficient of the crystallized speci-
mens between room temperature and 800°C.
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