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PREPARATION AND MECHANICAL PROPERTIES OF SiAlON (12H, 21R) POLYTYPOIDS
BONDED CORUNDUM REFRACTORY

LI Yamin, ZHANG Bouxing, ZHONG Xiangchong
(High Temperature Ceramics Institute, Zhengzhou University, Zhengzhou 450052, China}

Abstract: Using fused white corundum, bauxite, elemental aluminum(Al} and silicon(Si) powders as raw materials, SIAION
[12H(8iAl;0;N5), 21R(SiAl;09N;)] polytypeids bonded corundum refractory was prepared at 1500 °C by the in situ nitridation reac-
tion, Effects of SiAION polytypoids contents on the bulk density, apparent porosity and room and high temperature modulus of rup-
ture were investigated. The phase composition and microsmucture of the refractory were analyzed by X-ray diffraction and scanning
electron microscope, respectively. The results show that the room and high temperature modulus of rupture increased dramatically
with the increase of SIAION polytypoids contents, The hot modulus of rupture of the refractory at 1400 'C was as high as 29MPa
when the SiAION polytypoids mass fraction was 15%. The fracture behavior at elevated temperature was dominated by transcrystal-
Ene fracture for the SiAJON (12H, 21R) polytypoids bonded corundum refractory based on the microstructure study.
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Fig.1 X-ray diffraction {(XRD) patterns of samples sintered at
1500 C
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Fig.2 Relationship between bulk density , apparent porosity of
samples and mass fraction of SiAION polytypoids
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Fig.5 Scamning electron microscope (SEM) photograph of
fracture surface of sample A0 at 1 400 T
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Fig.6 SEM photograph of matrix in fracture surface of sample
A0at 1400 C
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Fig.7 SEM photograph of rupture surface of sample A15 at
1400 C
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(b) Representative EDS result of plate-like grains
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Fig®8 SEM photograph and energy dispersive spectroscopy
(EDS) pattern of matrix fracture surface of sample
Al5at1400 C

st

o 5 5 pm
= i

—

B9 #5 AL A TERFARRS K SIAION RIEHHHR
Fig.9 Morphology of intact plate-like SiAION polytypoids
grains in pore of sample A15

SR|E S5 K 2R SIAION Ghr A 5)HiE B4 L85
MEESRE, FRBERAREE LREMNENES
FRE-MHHERRTHEBEHSENGETR—
H#EES. B, BEE R SIAION 5INEKIEX,
AT SNAMNAESSRAXRERS, KN
HRIHEHEENTRERAE.

% bR, BRI SIAION FISIERE 55

o . ngr- 4
¢ “ S 4‘-‘% 5 ;.:;I.:.
Ti, el

B0 #A1S ERPERNEORE Bk SIAION RARIHR
Fig.10 Morphology of broken plate-like SiAION polytypoids
graine in matrix of sample A15
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