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Preparation and Property of p-eucryptite Ceramics Possessing Zero Coefficient of
Thermal Expansion with CaO-B,0; Glass as Sintering Aid
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(Information Materials and Devices Research Center, Shanghai Institute of Ceramics, Chinese Academy of Science, Shanghai
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Abstract: p-eucryptite ceramics with zero coefficient of thermal expansion (CTE) were prepared via solid state reac-
tion method, adding CaO-B,0; glass (CB glass) as sintering aid. The thermal property of CB glass and the crystalline
phase, micro-structure of B-eucryptite ceramic samples were investigated by differential scanning calorimetry (DSC),
X-ray diffraction (XRD) and scanning electron microscope (SEM), respectively. The results indicate that CB glassis a
good sintering aid. It significantly decreased the sintering temperature of B-eucryptite ceramics (from 1300°C to
1150°C) and increased the relative bulk density (from 93.3% to 97.5%). No micro-cracks were found in p-eucryptite
ceramics aided with CB glass. B-eucryptite ceramics added with 4wt%, 6wt% CB glass possessed zero CTE of
0.02x10°%K and 0.4x10°%/K ranging from room temperature to 200°C, respectively. However, a new phase LiAlIO,
with extremely high positive CTE appears in the B-eucryptite ceramics added with 8wt% CB glass which leads to a
positive CTE of 3.46x10°/K.
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B AL E WK R B & AR RIAT RS,
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B-LIAISIO4( 1 #x LAS) & T H i 2h R &
(Li2O-Al,05-SI0;), B B-A1 e AHBLI 7S 7 K FR
ZERY: B-A RSS2 SV AIPTEUR, IR EIA
ISR LiYFa7 i m, LiTEALE(SLANO, M E
B BN B-LiAISIO4. Gillery 5B 58 & B LAS
B B 7N 7 0T TR 8 R A8 R 52 PG R TP = A
I B S ek, R LAS ¥ =R
F| 800°C TS e i I 2R I IK KRB N o=an=
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fifi L e DUGE 45 1 P A E BRI R A . TR
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BoOs(1fk % 11, 99.5%) . 14 FR & I 1 S RN B
MANIEEXETK, BB EBRN SR, 1
1200°CH5HH] 2 he K BIIAARBIN 22 8 K HEA,
155 CB B3, ML 5N Al Oz BR S fE I\ i&
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ettt 1010 2 20 BIFAREL Li,COs ([ 24,
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RETEMAN L5 fFEEM LB TK, BREBEA 24 h,
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Je, PL5 CImini FF+ 3] 1100~1350°C, 7£25 S A5M
TRLE 1h 5133 LAS AT CB 335 1 5 A0 M B ke
TN LC(x=0, 2, 4, 6, 8).
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F Netzsch /7] ff] DSC404C 2 #or Hr A R AE
CB BEFS I AR o FH BT B R AR 2 LC B
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Fig.1 DSC curve of CB glass
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Fig. 2 Relationship between bulk density of LC, (x=0, 2, 4, 6,

8) ceramic samples and sintering temperature
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Tablel Sinteringtemperature, density and thermal
expansion coefficient of LC, (x=0, 2, 4, 6, 8) ceramic samples

Sample  TJ'C  Density/(gcm™) CTE/(x10° K™Y
LCo 1300 2.233 —4.59
LC, 1250 2.287 —2.41
LC, 1200 2.316 0.02
LCs 1175 2.332 0.48
LCq 1150 2.336 3.45
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Fig. 3 Powder X-ray diffraction patterns of LC,(x=0, 6, 8)

ceramic samples
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Fig. 4 Cross section SEM images of LC, (x=0, 2, 4, 6, 8) ceramic samples
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Fig. 5 (a) Thermal expansion curves of LC,(x=0, 2, 4, 6, 8)
ceramic samples with (b) enlarged thermal expansion curves of
LC, and LCg ceramic samples
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