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ABSTRACT

Ultra-fine p-5iC powders were fabricated by self-propagating high temperatlure synthesis process (SHS) using
chemical furnace. The dependences of the C powders with different surface areas, the molar ratios of C/5i,
the weight ratios of chemical fuel content, and pellel diameter-size on synthesis were investigated, Composiional
and structural characterization of these powders was carried out hy scanning electron tmicrograph and X-ray
diffraction. The B-SiC powders which had C/Si male ratia=1.05, 3 times chemical fuel contents, and pellet
diameter=20 mm were optimum for synthesis efficiency. By optimizing process-variables, it is possible to fabri-
cate B-SiC powders which have little secondary phases (a-SiC).
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Table 1. Characteristics of Ti, Si and C Powders Used
as Starting Elements

Surface*
Ne |Materials Manufacturer urace
Area (m*/g)
TL |Titanium | Osaka Titanmum, Co., Ltd
High Purity Chemical
St |Silicon | o0 6.78
52 |Silicon  |ALPHA Co., Lid 286
C1 jGraphite |Junger Chemical Co. 15.7
Columbian Chemicals, Co.
C2 |Carbon , 105.3
Raven series 1170
C3 |Carbon |Cabol Co. 220+

*: BET method
**. Almost X-ray amorphous
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Fig. 1. SEM photographs of silicon and carbon powders used as strating materials.
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Fig. 2. Flow chart for the experimental procedure.
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Fig. 3. Schematic view of chemical furnace.
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Fig. 4. Phase data for SiC obtained by SHS process'®.
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Fig. 6. Representative X-ray diffraction paftterns of SiC
powders fabricated by SHS chemical furnace.
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Fig. 7. SEM photographs of 5iC surfaces fabricated
Irom the mixed reactants with particle sizes.
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Fig. 8. SEM photographs of SIC surfaces fabricated from the mixed reactants with C/Si molar ratios.

*dia.: 20 mm, Ch. fuel: 3 folds (wt%)
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the mixed reactants with C/5i molar ratios.
*dia.: 20 mm, Ch. fuel: 3 folds {wt%)
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Fig. 10. SEM photographs of SiC surfaces fabricated from the mixed reactants with chemical fuel ratios.

*dia.: 20 mm, C/S5i=1.05
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Fig. 11. XRD patterns of SiC powders fabricated from
the mixed reactants with chemical fuel ratios.
*dia.: 20 mm, C/Si=1.05
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Fig. 12. SEM photographs of SiC surfaces fabricated from the mxed reactants with pellet diameters.
*Ch. fuel: 3folds (wt%), C/Si=1.05
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Fig. 13. XRD patterns of SiC powders fabricated from
the mixed reactants with pellet diameters.
*Ch. fuel: 3folds (wt$%%), C/Si=1.05
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