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Abstract The effects of the dopant (Mn) ratio on the microstructure and thermoelectric properties of FeSi,
alloy were studied in this research. The alloy was fabricated by a combination process of ball milling and high
pressure pressing. Structural behavior of the sintered bulks were systematically investigated by XRD, SEM, and
optical microscopy. With increasing dopant (Mn) ratio, the density and €-FeSi phase of the sintered bulks
increased and maximum density of 94% was obtained in the 0.07% Mn-doped alloy. The sintered bulks showed
fine microstructue of o-Fe,Sis, €-FeSi and B-FeSi, phase. The semiconducting phase of B-FeSi, was transformed

from o-Fe,Si+¢e-FeSi phase by annealing.
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Fig. 1. Phase diagram of Fe-Si binary system.
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Fig. 2. Optical micrographs of as cast Fe(Mn)Si, alloys; (a)
Fe,,Mn, ;Si, (b) Fe,,Mn,,Si, and (c) Fe,,,Mn,,,Si,
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Fig. 3. SEM images of ball milled powders for 100 h; (a)
Fe,4,Mn, ;Si, (b) Fe,,Mn,Si, and (c) Fe,,,Mn,,Si,
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Fig. 4. Particle size distribution of ball milled powder with

different composition.
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Fig. 6. Variation in density of pre-compacted bulk and sin-
tered bulk with different composition.
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Fig. 7. XRD traces of (a) ball milled powder and (b) sin-
tered bulk (c) annealed bulk
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Fig. 8. SEM micrographs of annealed bulks with different
composition. (a) Fe,,,Mn,,Si, (b) Fe,,;Mn,,Si, and (c)
Fe4,Mny,Si,
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Fig. 9. EDX analysis of Fe(Mn)Si, alloys after annealing.
(a) SEM image (b) B-phase and (c) e-phase
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