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Abstract We have applied mechanica alloying (MA) to produce Heuder Fe,VAI thermoeectric aloy using a mixture of
elemental Fe,V 5Al,s powders. An optimal milling and heat trestment conditions to obtain the single phase of Fe,VAI
compound with fine microstructure were investigated by X-ray diffraction and differential scanning calorimetry (DSC)
measurement. The Fe,VsAl,s MA sample ball-milled for 60 hours exhibits a bce o-(Fe,V,Al) solid solution. Single phase of
Heuder Fe,VAI compound can be obtained by MA of Fey,V,sAl,, mixture for 60 hours and subsequently heated up to
700°C. Sintering of the MA powders was performed in a spark plasma sintering (SPS) machine using graphite dies at 900~
1000°C under 60 MPa. The Vickers hardness of bulk sample sintered at 1000°C was high vaue of Hv 870. All compact
bodies have a high relative density above 90 % with metalic glare on the surface.
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Fig. 1. Schematic illugtration of the unit cell of Heuder Fe,VAI
aloy.
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Fig. 2. X-ray diffraction paterns of FeyV.sAls powders subjected
to MA for various time intervals.
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Fig. 3. X-ray diffraction patterns of Fey,V,sAls MA powders
subjected to MA for various time intervals in the range of 20 =
35-50°.
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Fig. 4. Scanning electron micrographs of Fe,,V.sAls powders mechanicaly aloyed for (8) Oh, (b) 20h (c) 40h and (d) 60 h.
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Fig. 5. DSC spectra of MA powders as shown in Fig. 2.
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Fig. 6. X-ray diffraction patterns of FeyV sAls powders ball-

milled for 20 h and subsequently heat treated at 700°C in DSC
measurement.
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Fig. 7. X-ray diffraction patterns of FeyV cAl,s powders ball-

milled for 60 h and subsequently hest treated a 700°C in DSC
measurement.
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Fig. 9. Photograph of Fe,VAI compact sintered at (&) 900°C
and (b) 1000°C.
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Fig. 10. X-ray diffraction patterns of Fe,VAI compact sintered
at 900°C and 1000°C.
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