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Abstract

Thermoelectric p -type Feo sMng 251, bulk specimens have been produced by mechanical alloying and con-
solidation by vacuum hot pressing. The subsequent isothermal annealing was not able to fully transform the
mestastable as-milled powders into the S-FeSi, phase, so that the obtained matrix consisted of not only
thermoelectric semiconducting B-FeSi; but also some residual, untransformed metallic ¢- Fe.Sis and &-
FeSi mixtures. Interestingly, 8-FeSi, was more easily obtained in the low density specimen when compared
to the high density specimen. The oxidation at 700 and 800°C in air led to the phase transformation of the
above described iron -silicides and the formation of a thin silica surface layer.
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Fig. 1. SEM image of Feq sMnowSi, powders after
mechanical aloying and sieving to 325 mesh.
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(a) High density specimen O p-FeSi,
@ a-Fe,Si,
? A e-FeSi
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Fig. 2. XRD patterns of Feg«sMne S, Hgh density
specimen’, {(a) before oxidation, (b) after
oxidation at 700°C for 73 hr, (c) after oxi-
dation at 700°C for 1896 hr, (d) after oxida-
tion at 700°Cfor 2712 hr, low density speci-
men’; {(e) before oxidation, (f) after oxida~
tion at 800°C for 114 hr, (g) after oxidation
at 800°C for 240 hr.
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Fig. 3. SEM image of Feo sViNg xSz, (@) ‘high densi-
ty specimen’ before oxidation, (b) ‘low den-
sity specimen’ before oxidation, (c) ‘high
density specimen’ after oxidation at 700°C
for 5384 hr, (d) ‘low density specimen’ after
oxidation at 800°C for 354 hr.
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Fig. 4. EPMA analyses of cross -section of Feg eVn
0051, after oxidation, (a) 700°C for 5118 hr
('ruigh density specimen’) (b) 800°C for 882
hr (low density specimen’).
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