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High-Temperature Oxidation of MoSi, Heating Elements
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Abstract MoSi, heating elements were fabricated by sintering of MoSi, powders which were synthesized
through SHS (Self-propagating high-temperature synthesis). Their high-temperature oxidation behavior in air
at 1000-1600°C was investigated through a high—temperature X-ray diffractomer and isothermal heating in a
muffle furnace. The thermal expansion of MoSi; and SiO, was studied by measuring their lattice parameters on
heating. The linear expansion coeffcient of MoSi; along c-axis was about 1.5 times larger than that along a-axis
showing a strong thermal anisotropy. Few um—thick MosSi; layer was found beneath SiO: layer suggesting that
the major reaction products would be SiO, and MosSis. The Si—rich bentonite resulted in the faster growth of
MoSi; grains probably by enhancing the mass transport when they are melted during high—temperature oxida-

tion.
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Fig. 1. High—~temperature X-ray diffraction patterns of
MoSi, specimen during heating from 850°C to
1300°C 1n air. The heating rate was 20°C, min.
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Fig. 2. X-ray diffractions of MoSi, specimens oxidized
for 1 hour in air.
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Fig. 3. X-—ray diffraction pattern of pure MoSi, powder
oxidized at 1000°C for 1 hour in air.
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Fig. 5. EDS profile of Mo content across the Si0, MoSi:
laver.
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Fig. 6. SEM micrographs of MoSi: specimen sintered at 1400°C for 3 hours in H. and oxidized at 1600°C for 10 min-

ute in air.
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Fig. 7. EDS spectrum of MoSi: specimen shown in Figure 6. (a} MoSi: matrix (b)
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Fig. 8. Optical micrographs of the cross section of MoSi, specimen shown in Figure 6. (a) near surface (b) interior
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Fig. 11. Variation of lattice parameters of MoSi, with
oxidation temperature.
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