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Abstract LAS (Li,O-Al,0,-SO,) ceramics were sintered by a solid-state reaction. CaCO, and ZrO, were added to the -
spodumene (Li,O-Al,0;-4S10,) composition of the LAS system for enhancement of sintering behavior and mechanica
strength, respectively. We have investigated the sintering characteristics, microstructures, mechanical properties and thermal
expansion characteristics according to the change of the amount of additive and sintering temperature of the (3-spodumene.
At 0.1 mol% CaCO,, the densification of B-spodumene was significantly improved. At 0.04 mol% ZrO,, the strength of -
spodumene was aso improved. For al the selected al compositions, the therma expansion coefficient was measured by a
dilatometer, which revealed 1.2 to 1.7 x 10°%°C.
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Fig. 1. Flow chart of ceramic process.

Table 1
Chemica composition of LAS (mole ratio)
Li,CO;,  Al,O, SO, CaCO; Zro,
LAS1 1 1 4 0.08 0.02
LAS2 1 1 4 0.08 0.04
LAS3 1 1 4 0.1 0.02
LAS4 1 1 4 0.1 0.04
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Fig. 2. TG-DTA curve of the B-spodumene (Li,O-Al,0,-4S0,)
powder.
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Fig. 3. XRD patterns according to the calcining temperature
change of the B-spodumene (Li,0-Al,0,-4S0,).
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Fig. 4. XRD patterns according to the change of pladticity tem-
perature of the B-spodumene (Li,0-Al,0;-4S0,).
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Fig. 5. Image of microstructure according to the change of plasticity temperature of the B-spodumene (Li,O-Al,O;4S0,); ((@ T=
1200°C, (b) T =1300°C, (c) T = 1400°C).
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Fig. 6. XRD patterns of LAS compostion according to the
CaCQ, addition change; (8) at 0.08 mol% CaCO;, (b) a 0.1 mol%
CaC
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Fig. 8. XRD patterns of the p-spodumene (Li,O-Al,0,-4Si0,)
composition according to CaCO, and ZrO, addition.

o] Bol ExHo] Sl As Ald & S 28
1} CaCOS 0.08mol%s}t 0.1mol% #7138t Fig. 7(a),
(b)e] mAHlFRoAME BRIt D8e Feje] YAt
So] BFEY gran szert YA oS BHE 5
AL, 71F0] Fole Ae T + Ak WA
CaCOz0l H7tell oal thad miAl7x7t =27 714"
Ag T F Uen, H7HE CaCOm A IS
Fall aAA ] A™slel] YFS FJkaL Addn =
3 CaCOZ2 0.08mol% ¥t} 0.1mol% F71eh A7
o] mMlFErF o AEaixl ZE dEe 4 AT 2
Hu} CaCOs F7Ksh 7 &4A mAlFzolA Hzkst
o] B#ddt grain size?} Hol e 7]FoR Qs
71AIA B0l A oS Aol wdeilaL, e Ad
A3} 3= 3k 130 MPa RIRteE e Z71S 9]sfd]
Zr02 A7l

B-Spodumene ¢ FAlol CaCO2t ZrO 2 FH7Ke 2
%45 Table 19 YERAL, CaCO2t ZrO, F7iel

o=

ogk AR A A3E Fig. 8ol JERHSITE CaCo,

16kV 5(1,000_ 10pm <0000° 23 40 SEI

Fig. 7. SEM images of the -spodumene (Li,0-Al,0,-4SO,) composition according to the CaCO, addition.
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Fig. 9. SEM images of the 3-spodumene (Li,0-Al,0,-4S0O,) composition according to CaCO, and ZrO, addition.
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Fig. 10. Sintered density of the B-spodumene (Li,O-Al,0;-4S0,)
composition according to CaCO, and ZrO, addition.
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