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Oxidation Resistance of SPS (Spark Plasma Sintering)
Sintered f-FeSi;Bodies at High Temperature
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Abstract Oxidation resistance of sintered SFeSi, was investigated at intermediate temperature range in air
atmosphere. Fully dense and porous bodies of #FeSi; samples were fabricated by using the Spark Plasma
Sintering (SPS). They were annealed at 900°C for 5days to obtain S-FeSi; phase. The bulk samples were
oxidized at 800, 900 and 950°C in air atmosphere. The high temperature oxidation tests reveal that amorphous
810, layer, similar to Si was formed and grew parabolically on AFeSi,. Accelerated oxidation is not observed
as well as cracks and grain boundary oxidation. Granular &FeSi was developed below the oxide layer as a
result of oxidation of BFeSi,. Oxidation resistance of sintered pFeSi; was excellent for high-temperature

thermoelectric application.
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Fig. 1. The change of standard Gibb’s energy for oxygen of Fe
and Si.
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Fig. 2. SEM photographs of SPSed samples before oxidation.
(a) dense body (b) porous body.
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Fig. 3. XRD patterns of SPSed dense and porous samples. (a)
annealed body (b) oxidized body.
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Fig. 4. Mass change of SPSed samples oxidized at
800~950°Cfor 7~21 days in air. (a) dense body (b) porous body.

Fig. 5. SEM photographs of SPSed samples oxidized at 900°C
for 14 days in air. (a) dense body (b) porous body.
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Fig. 6. Cross-sectional SEM photographs of SPSed samples oxidized at 900°C for 14 days in air. (a) dense body (b) porous body.
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Fig. 7. Thickness of oxidation layer as a function of oxidation

temperature and time for SPSed samples. (a) dense body (b)
porous body.
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Fig. 8. Temperature dependence of parabolic rate constant (k)
on the growth of oxidation layer.
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