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SiC/FesAl interfacial solid state reaction
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Abstract: The morphologies, microstructures and element composition distributions of the reaction zones were studied
by scanning electron microscope (SEM), energy disperse spectroscopy (EDS) and X-ray diffraction analyzer (XRD). The
results show that the SiC/Fe;Al interfacial solid state reaction zone is composed of Fe;Si, graphitic carbon precipitates
and the Fe-Si-Al ternary compounds(FeSiAls and FeSi;Aly) after the SiC/Fe;Al planar interface couples were annealed at
1050 and 1 100 C for different time. The reaction zone is consisted of the modulated carbon precipitation zone (M-CPZ)
and the random carbon precipitation zone (R-CPZ) from the SiC terminal to the Fe terminal. The formation of the M-CPZ
is due to the discontinuous decomposition of SiC.
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Fig.1 Schematic diagram of SiC/Fe;Al planar interfacial

reaction couple
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Fig.2 Schematic diagram of lognitudinal section of SiC/Fe;Al

planar interfacial reaction couple after mounting
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Fig.3 SEM images of cross section of SiC/Fe;Al reaction
zones after annealed at 1 050 ‘C for 10 h(a) and 1 100 C for
5 h(b)
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Table 1  Thermal expansion coefficients (a) of several

relevant intermetallics and SiC!"*™!*!

Compound a/(10°%°C™h
Fe;Al 12.5
FesSi 14.4
Fe-9.6%Si-5.4%Al1 13.0
SiC 4.8
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Fig.4 XRD patterns of different sites of SiC/Fe;Al interfacial

solid reaction zone after annealed at 1 050 “C for 10 h: (a) Near

SiC/reaction zone interface; (b) Farther from SiC/reaction zone

interface
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Fig.5 EDS liner scanning analysis of SiC/Fe;Al interfacial

reaction zone after annealed at 1 050 ‘C for 10 h
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Table 2  Formation enthalpies of Fe silicides, SiC and
Fe; Al (kJ/mol)

Compound AH g /(kI'mol ™)
Fe,Si -94.1
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Fig.6 Schematic diagram of models of solid state reaction

SiC/Fe;Al interface
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