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Abstract In this study, we investigated the effect of a nitrogen atom on the amorphization of V-Fe aloy through solid-
gas reaction during mechanical aloying (MA). MA by planetary bal mill of V,Fe, eementa powders was carried out
under the nitrogen gas atmosphere. Amorphization has been observed after 160 hours of ball milling in this case. The DSC
spectrum for the mechanicaly dloyed (VioFey)0s0Noi POWders exhibits a sharp exothermic peak due to crystallization at
about 600°C. Structural transformation from the bcc crystalline to amorphous states was also observed through X-ray and
neutron diffractions. We take a full advantage of a negligibly smal scattering length of the V atom in the neutron
diffraction measurement. During amorphization process the octahedra unit, which is typical of a polyhedron formed in any
crystal structures, was preferentially destroyed and transformed into the tetrahedra unit. Futhermore, neutron diffraction
measurements revealed that a nitrogen atom is sdlectively situated at a center of the polyhedron formed by V aoms.

Key words Mechanica aloying, Amorphization, Structural factor S(Q), V-Fe-N system, Radia distribution function RDF(r),
X-Ray diffraction, Neutron diffraction
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Fig. 1. The X-ray diffraction patterns for the V,Fey, powders
subjected to mechanical aloying in N, gas atmosphere for dif-
ferent time intervals.
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Fig. 2. DSC gspectra for the V Fe, powders subjected to
mechanicd dloying in N, gas amosphere for different time
intervals.
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Fig. 3. The concentration of the absorbed nitrogen ges de-
ment for the mechanically dloyed V-Fe-N powders as a func-
tion of the bal milling time.

%9,

. ol dshe xal SR & 4 gl v}
Lol MA 1602 A1 7K A8 518 E v
= Jolet AbsErh. E2 MA 20002 sl 45

N

mkmém

Aol ofste] YR v AFET HRe] A

Fratol vgRgT

Aalze] E9e] A4

Fig. 4. Scanning electron micrographs of pure Ve, powders subjected to mechanicd aloying in N, gas amosphere for (a) Oh,
(b) 20h, (c) 80h, (d) 160 h.
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Fig. 5. X-ray structure factors S(Q) of (V;oFey):-«N, powders
as a function of the absorbed nitrogen concentration.
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Hg. 6. X-ray radid digribution functions RDH(r) for (V- gFex): Ny
powders as a function of the absorbed nitrogen concentration.
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Fig. 7. Neutron gructure factors S(Q) of (VzoFesx):,- N, pow-
ders as a function of the absorbed nitrogen concentration.
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Fig. 8. Neutron radia distribution functions RDF(r) for
(VoFes):. - N, powders as a function of the absorbed nitrogen
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