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Table1 Number of silicified graphite samples
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Table 2 Volume density of siliconized graphite samples (g/cm®)

Process Sample number Sample number Original G Gl GR

Original graphite 4 5 7 4 1.78 1.81 212 2.09

Graphitization (G) G4 G5 G7 5 1.83 1.85 1.99 2.03

Liquid silicon infiltration (1) Gl4 GI5 GI7 7 1.85 1.95 2.25 2.14
In-situ reaction (R) GR4 GR5 GR7
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Table 3 Open porosity of siliconized graphite samples

Sample number Open porosity/%

4 13.6
5 11.8
7 7.6
Gl4 3.2
GI5 4.4
GI7 4.1
GR4 6.5
GR5 5.4
GR7 5.7
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Fig.1 XRD patterns of siliconized graphite samples
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Fig.2 Surface morphologies of silicified graphite samples: (a) G5, (b) GI5, and (c) GR5

Element

Element l% at%
C 33.61 49.99
(0] 10.14 12.26
Al 7.82 5.61

Si 48.43 32.14

B3 fkflA 2 GI5 Al GRS K SEM JE4H K EDS 43 #7145 FA EDS Jt % 34
Fig.3 SEM morphologies, and EDS analysis results and EDS elements of siliconized graphite: (a) GI5 and (b) GRS
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Fig.4 Cross section SEM morphologies of silicified graphite by liquid silicon infiltration (a~c) and in-situ reaction method (d~f): (a) GI4, (b) GI5,

(c) GI7, (d) GR4, (e) GR5, and (f) GR7
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Fig.6 Friction performance (a) and friction coefficient (b) curves of

siliconized graphite
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Fig.7 SEM morphology, EDS analysis results, and EDS element mappings of the friction surface of GR5 sample
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Fig.8 SEM morphologies of the worn surface of siliconized graphite samples: (a) 5, (b) GI5, and (c) GR5
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Preparation and Properties of Siliconized Graphite by Liquid Silicon Infiltration and
In-Situ Reaction Method

Sun Guodong, Lv Wenjiong, Xie Jing, Li Hui, Luo Weihua, Jia Yan
(School of Materials Science and Engineering, Chang’an University, Xi’an 710064, China)

Abstract: Silicified graphite was prepared by liquid-phase siliconizing method and in-situ reaction method. The influences of graphite matrix
density and siliconizing method on the mechanical properties and friction properties of siliconized graphite were discussed. The results show that
the two methods can significantly improve the flexural strength of graphite. The surface of the siliconized graphite prepared by the liquid-phase
siliconizing method has a SiC layer with a concentration gradient, which can significantly improve the wear resistance of the matrix. Considering
the comprehensive mechanical properties and friction properties, silicified graphite with better performance can be prepared by choosing
low-density graphite through graphitization treatment and adopting the liquid phase siliconizing method.

Key words: silicified graphite; liquid-phase infiltration method; in-situ reaction method; SiC layer
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