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Table 1 Content of experimental materials and its main
components
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Fig. 1 Different density at different

sintering temperature
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Fig. 2 Relative density of S, and S, change
with sintering temperature change
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Fig.4 XRD figure of S; at different temperature
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Fig. 5 XRD figure of S; at different temperature
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sintered at 1 350 C
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Fig.7 XRD figure of sample S, - S, sintered at 1 375 °C
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Fig. 8 Different magnification SEM images of S, and S, sintered at 1 350 C
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Fig. 10 SEM image of fracture surface of S, ~S, sintered at 1 350 °C after thermal shocks for 88 times
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Fig. 11 XRD figure of surface of S; ~S, sintered

at 1 350 C after thermal shocks for 88 times
3 % iF

a. UL AL O, .Si0, . Li,CO, 1 ZrO, HJF K, 75
AN TR) 14 958 465 R BE T R R R b 45 19 1k i 45 15 2
TR W38 ok XRD 4 M & B B % AR
PO IR A R AL O, Fi ZrO,. 45 S F W1
1 325~1 400 “C fy %2 25 T B2 e 1B P4 9 mT 4R D B 41
W7 32 A Sk 3 BV A B

b. B8 45 1 BE RGN ZrO, XFRE 5 i 3085 BE 8
FEAE T — s gL Hrb, G BE B OR [ R L be 2
T Xt R F B 5 A (S e A TSR] 5 Ze O, 1S
TN ) T it A G 2 5 A 4 g o H VR o 2 oK e
AN F TR B e, R AR N A
2NIEEH.

.S -S, FEFA T 88 IWE IR —900 C-%
T ) FRGRAE A AL FE 30 A DR A 58 %, 3R T K% K
F SEM KW EE 3 2480 WA iAe g . o i R B
ZrO, (3 5 S0 A B H M ST A7 TR A R T et R e
P RER BT BRE T i L B R BN b 45 I A% Y B -4
A1 B % BA 3 U 7 P E T e A B R R E

fiE.
S E WK

[1] Scheidler H, Rodek E. Li,O - Al,O; - SiO, Glass -
Ceramics [ J ]. American Ceramic Society Bulletin,
1989, 68 (11).:1926.
[2] Partridge G. An overview of glass ceramics [ ] ].
Glass Technology,1994, 35 (3):116.
[3] Guedes M, Ferro A C, Ferreira ] M F. Nucleation
and crystal growth in commercial LAS composition
[J]. Joumal of the European Ceramic Society, 2001,
21:1187 - 1194.
(4] #AmEHL, sk R4 #O A M Tl s LT ], A B
1995.,6:34 - 36.
(5] ZERAE. 3 —HINE A (¥ b 1A 1k 25 P o0 K HE AR 3 e
RIS r f R ()], rEMR R B 4 ,1995,2.27 - 32,
(6] ZRKA&. H 5T KA Mk Ah [0, ol By %, 1993, 3: 16 -
21.
[7] Ropp JE.
Crystallinity relations in Li;O — Al,O; - SiO, glass
ceramics[J]. Am Cer Soc Ball, 1973,52(2):499 -
500,504.
[8] Parsel D. Ceramic Transactions[J]. Am Ceram Soc,
1993,30:285 - 291.
[9] XuXJ.RayCSandDE/[J]. Am Ceram Soc,1991,
74:909 - 914.
[10] Beal G H, Duke D A. TransParent glass — ceramics
[J]. Mater Sci, 1969,4(4):340 - 352.

[11] Nordmann A, Cheng Y B, Microstructure and

Si-Al-0O-N
glass ceramics [ J]. British Ceramic Transactions,
1997,96(4) . 141 - 148.

[12] XBHism. $ab X Li, O - AL O; - SIO, B 1Y
)], B 1L F % . 2008,144(10) ;5 - 8.

(137 % b oWn. 2 5 s A B P W s b Joe B HC ML 8 1) BF 5%
[DJ. 7 b 3 T 2% B , 2003.

(14]  Z2r. A x b E et ae o g [J 1. = F
#,2006,42(7):30 - 32,

[15] Mandal S, Chakrabarti S, Ghatak S. Preparation

Thermal Expansion Coefficient -

properties of spodumene based Li -

and characterization of a powder precursor,
consisting of oxides of Li = Al = Si in the form of
hydroxyhydrogel for synthesis of B - spodumene
ceramics[ J]. Ceramics International, 2004, 30(3):

357 - 367.



2l S BN T RS B0 R A S TR T fE 97

[16]

[17]

(18]

Yun— Mo Sung. Mechanical properties of o — cordi
erite and § — spodumene glass — ceramics prepared by
sintering and crystal lization heat treatment [ ] ].
Ceramics Inernational,1997,23.:401 - 406.

BT, Li,O - ALO; - SiO, Z 45 A% 44 0 B 13k & 3%
W FE D]t K%, 2001,

Li Yao Hui,Cao J] W, Liang K M. Preparation of
porous spodumene/zircon composite ceramics and

its thermal and mechanical properties[J]. Advances

[19]

[20]

in Applied Ceramics, 2009, 108(4) ;226 —230.
Kobayashi, Hidehiko, Ishibashi, Noboru, Akiba,

Tokuji, Mitamura, Takashi. Preparation and
thermal expansion of mullite — 8 - spodumene
composite [ J ].  Nippon Seramikkusu Kyokai
Gakujutsu  Ronbunshi/Journal of the Ceramic

Society of Japan,1990,98(9):1023 - 1028.
TEn WK S Ak AR 3R R R DT IR R O BT 5T O R
[J7. M 2£47,2008,29(2) ;193 - 198.

Preparation and thermal shock resistance of spodumene ceramics

LI Ting —ting', ZHANG Si —tong’, JI Jia — you', HUANG Zhi -liang',

BAO Shi —cong', CHEN Chang - lian'
(1. School of Materials Science and Engineering, Wuhan Institute of Technology University, Wuhan 430074, China;
2. Hunan Heng Helifer Ceramics Co. , Ltd. Hengyang 421200, China)

Abstract: Using Al,O;, SiO, and Li,CO; as raw materials, § — spodumene ceramics were prepared by

adding different ratio of 3 Y —ZrO, and using pressureless sintering. Effect of sintering temperature and

additive content on phase composition and microstructure was studied by XRD,SEM and the thermal

shock resistance is evaluated by water quench method. Results showed that the main phase of all

samples sintered at 1 325 —1 400 C is 8 — spodumene. ZrO, dispersion is beneficial to enhance the

thermal shock resistance. Water quench tests from 900 °C to room temperature showed that spodumene

ceramics embody excellent thermal shock stability.

Key words: pressureless sintering; 8 — spodumene; ZrO,; thermal shock resistance
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