Journal of Korean
Association of Crystal Grovith
Vol. 3, No. 2 (1993)

27l 9% Li.0-AlLOs-Si0.Al 243t #elo Az

AN
FARG R FA)WEF G, HF, 520-714

Glass-Ceramics of Li,O-Al:0;-SiO; System
Produced by Sintering

Seog Joo Yon
Department of Inorganic Materials Engineering,
Dongshin University, Naju, 520-714, KOREA

2 of

Li.0- ALQO,-Si0Al %EIZAMIH, £33 74 d*o‘°i B-spodumenes HEAIA F A& dy
A PO, TiO, Zr0: 5% A7bste] 24T F 22WE o]Ldle] o)2Ux o) 77ke AHIH #2
2 957 9% HH g 24, 2 2w gx #Hsle) o duky 2 we AL AxdR
A XA AR, uF 2%, 993 34, AR 32 5 ik AFdo

P.OsZ A7beld 2AYe R AN o 24¢ 2AA7E 2 Added 9wty MG AR
7b bR AR Ao debgrh HAo AA) 2AL 740CA 2Aste] AYEE A7), 950
Colld ARHE AR G2 AgUss 90% ojelgdeon ABAASFE —1x107/CHEZA
Byxql Ro2 ehdel ‘

ABSTRACT

The glasses, which the A-spodumene as the principal crystalline phase could be precipitated, were
melted by adding P,Os, TiO;, ZrO: in the Li;0O-ALO;-Si0, system. In order to achieve the glass-ceramic
body of near-theoritical density by sintering method, the optimum condition of heat treatment, the ef-
fect of glass powder size and the properties were investigated by DTA, XRD, bulk density, thefmal ex-
pansion and SEM.

Addition of P;0Os improved the tendency of sintering and the sample with 9wt% P.Os content was the
most dense body by sintering method. The optimum condition of heat treatmemt was sintered for
densitification at 740°C and crystallized at 950°C. In the optimum condition, the relative density was
above 90% and the thermal expansion was negative about —1x10~"/C.
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Table 1. Glass composition

(wt% )
z 4
Li,O | ALOs | SiO, | P,Os | THO: | ZrO:
sample
1 7.79 | 26.57 | 62.64
2 755 | 25.75 1 60.70
3 731 | 2492 | 58.77
4 707 124105683 | 12
5 7.79 126.57 | 62.64 3
6 779 | 2657 | 62.64 3
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Fig. 1. Heat treatment schedule of samples.

2.4, X-M 3H 24

Zlzfrelsh dAe Age 23RS s

T HAFg dHe 24L& #F{sr) Hsted X
A AR E st

25. 68|F &4

dxeg by AR ¥o uFE FAH
Qrh. o, AF dlAlA A 107* torrE 4
A7 oA A8t X E A3 A AR o
& ZAslge AL E& A4l

2.6. dYH =38

NNzsrele HAFG Iz 20 AASH
Az dABASF 5L Bastr) g3t I



a7el 9% Li0-ALO,-Si0A 28 §ele) A

NEzE 9% 4
sesER A4

% 24¢ . mE
gatge 10°C/min?)
500°C7HA =4l ode.

27. MXtsold oE

s xelste] 2 Uztel AA3IL dojd o
vty g e Hadws AxHvAL 0|43y
#aAslgdct, AsEHe & dvkgk¥: 3% HF
ol 2027 HrhA CAF F FAAAINA
o2 uAt2E Baslg.

3. 2o o 1oH

3.1. 71 Ralo dEN 3l "X

e 2dg gt A ¥ste AAFAI HE
AAE XYstsle Bop 2 Ue§ 7HAE )

Astelt A7} dohr] Aol £4e] o F
Aot @oh 2L HUHE THE Fohel
£979) g% shden Rush APl 9
s FA4s Fohshe 22 FANG. o] WE
of 743 ALY 2AE £7el A9 $E =
W72 ARs7h dofrhA] spopof et

Fig 29} Fig. 32 #2¥2¢ 29842 &
Ao AURE AY A 2AL G
A%te) PO, 9wt% H7HR Flzfes 49
%ol $9e TMAE olgste) 94 248
¢ Asolth. slafele) WY T A
sde 680C ¥ooldem, fEEUS 4
& ARE 700C ¥ RE FAN 43¢
7 Adse Ae® wel AUstel P 47
o] Ade 2% AARs} dolbe Aow
A7rheh w3 700CHH LA Aol A
XA SA¥A A3 ARl vieksA o
Bt Ao oy o] £x 2o XY
35 9% WAY 2dLE oty B
o}.

gty 2 AYlME Fig 16149 23z
27 § AYHE 9% dAYLEEL 710C
4 DTA F44el $ds)a ue} 3o exal

T

179

8301C7HA) 30T AL Fol4 10T/ min®l &
exwz A 247 fAsgen, o
F A% dAste 249 245 LEd4

AbEE fAsA. ol F2E=E 3T/
mine. 2 st}
680T
g
(=]
‘@
8
(=7
&
1 1 1 1 1 H H i
0 200 400 600 800
Temperature(TT)

Fig. 2. Thermal expansion curve of base glass.
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Fig. 3. Dilatometric curve of powder compaction.
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Fig. 4. Differential thermal analysis curve for
base glasses.
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