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Self-propagating High-temperature Synthesis of TiC—SiC Coated Graphite Flakes and Its
Effect on Properties of Al,O3;—C Refractories

CHEN Xing, REN Yun, LUO Jiyuan, CHONG Xiaochuan, DING Donghai, XIAO Guoqing
(College of Materials Science and Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China)

Abstract: TiC/SiC coated natural flake graphite was used as a new carbon source of low carbon Al,O;—C refractories which was
prepared by self—propagating high—temperature synthesis (SHS) using Ti, Si and GF as raw materials. The phase composition of the
products was characterized by X-ray diffraction and the microstructure as well as the element distribution were studied via a scanning
electron microscopy coupled with an energy dispersive spectroscopy. The effects of the amount of graphite on the reaction were
studied. The results show that the maximum amount of GF added is 38.6% (mass fraction) under a self-sustained combustion wave,
and a continuous, complete TiC—SiC coating layer with a uniform thickness (about 360 nm) is synthesized on the GF surface. The
effects of the amount of the coated graphite on the properties of low carbon Al,0;—C refractories were invetigated. The results revel
that the AL,O;—C refractory shows the optimal properties when 3% (mass fraction) coated graphite is used: the lowest apparent
porosity (12.9%), the highest cold modulus of rupture (20.7 MPa), and the thickness of oxide decarburization layer and the erosion
depth of slag are reduced by 41.8% and 57.1%, respectively.

Keywords: self-propagating high-temperature synthesis; titanium carbide silicon carbide coating; low carbon aluminum carbon
refractories; graphite flakes; apparent porosity
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Table 1 Reaction degree of samples with different graphite

content
Sample No. w(graphite)/% Reaction degree
A 29.5 Complete response
B 32.8 Complete response
C 35.8 Complete response
D 38.6 Complete response
E 41.1 Unreacted

w—Mass fraction.

FR2 ALO-C M A#FHIBE
Table 2 Composition of Al,0;—C refractories

w(raw material)/%

Sample -
. Coated Al Phenolic
No. Alumina GF . B4C .
graphite powder Resin
A0 91.4 5 0 3 0.6 +4
Al 91.4 4 1 3 0.6 +4
A3 91.4 2 3 3 0.6 +4
A5 91.4 0 5 3 0.6 +4
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Table 3 Chemical composition of steel slag powders

Composition SiO, ALOs CaO MgO TiO, MnO P,0s K,0 Na,O Fe O3
wi% 10.10 0.86 40.66 8.25 2.10 1.68 0.016 0.027 34.88
>4 360 nm.
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Fig.2 SEM images of the combustion products of sample D and the results of EDS analysis

(a) SEM photograph of the cross section

Fig. 3 SEM photograph, BSE photographs of the cross section of the sample D
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(b) BSE photograph of high magnification
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Fig. 10 XRD pattern of sample A3 oxidation zone
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grown silicon carbide whiskers onto graphite for application in
sl Al,0;—C refractories[J]. Ceram Int, 2018, 44(12): 13944-13950.
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