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The properties of a low expansion glass ceramics of Li,0-Al,0;-SiO, system
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Abstract The glass-ceramic of the Li,0-ALO;-Si0, 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 erystallization. The crystal structure of the glass-ceramic of this system was a single phase of B-quartz solid solution
(LLALSH, _,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.

Key words Glass-ceramic, Li,0-Al,0,-Si0,, Low thermal expansion, Nucleation, Crystallization, Mechanical strength,
Solid solution

Li,0-ALO,-SiOA A3 243} f=le] EA

JIE_é_;" IME* UoX* 2t
ALk 2laA)Esh, «%1
AR At FaduwaA s, 15, 576-863
*r(EF A ollelE], AAl, 576- 863

(20093 1€ 5 H4)

(20093 1€ 169 AAIER)

4}1

of Zi"é%%ﬁl‘?% = AEE MEslr] Yste] LL0-ALO-SIOA glass-ceramicsE A 2385 L BAS ZAMS)

75° OM 2 AZE 7 Ete] ST S 825~900°CE 7HE Bt 2417 A #el DP 2743 f29 4
TRE %A”Ol B-quartz solid solution(Li, ALSi, (0013, Do AA 45 25-300°ColA 440 x 107~1.33 x 10°K &, 2
3L 25~800°COll A= 1.56 % 107°~2.53 x 10°K 'S Hgon A ool daiggnries 1.8 g9 dagage] ¢ &
S B o] Ao 2AE el NAA Aus AAs exd o)FEsix] ¥ AR 110 Mpad] =L ghe mth

o

.M B Garow Agsia AEst 270 AR ARHER
7158 s gron ERAL FRHE 4 QoM 4
AA3} 8l (glass-ceramics)y= H71:A7)7] FE 8 Aow Azsly] ofple AW FE £ AES
AY FE 503 0§57 vk 9, e AlRsked o AgEith, 2]
°]5L $-83l3A} e Afdo] FElA o]Foa AAE} fele) Az F8e ¥Mee e 248
Art, o] Al FelAE WEYAR S U] A MEEE A%, ARshs fEds 284 ve, 2
Wi A7]e) ARUYAE Tl A ez & A gl 2 A7) 59 uAlRe|i, o5 2AS)
3 EY 2 7]7%1 B4 A3 ok 2H3 7 ge] g B4, #7H B4, 5 A 2 71AA
w dit fejoh Po] S-gEe] Ed §AE dile 54 Sl gt 5o A8l vATEs FEAY
SRy, 2, oA, 7SS 2 7)AE, FekE
*Corresponding author 2l %@o% Z\Pt‘ngl?l Oé _J% tq A= a3t @X}O]DHB]-
Tel: +82-63-270-2380 Fa7t A4 wE WA f8 Fd o] A=
Kbk acke 29 sdow el Adar e fel



80 Bok-Hee Kim, Jung-Hoon Ko, O-Jung Nam, Woo-Jin Kang and Chang-Hoon Lee

@ @
2 3
® 2
al Mucleation
with
tl '!': Tg Tg Tg T‘ rl TJ T: !l Ti Tl
Temperature / *C Temperature / *C

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.

§25~1150C
775T S I
2 Chnin = 2br

5 C/min Zhr 5C/min

Temperature/ °C

Time/ hr

Fig. 3. Heating schedule for a glass-ceramics of Li,0-ALO;-Si0O,
system.
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Fig. 4. The exothermic peak temperature changes as a function
of the preheated temperature.
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Fig. 5. XRD patterns of the specimens crystallized at 725~
900°C.
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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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