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Fig. 1. X-ray diffraction pattern of 2Fe-Cu powder.
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Fig. 2. X-ray diffraction pattern of 2Fe-Mn powder.
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Fig. 3. The lattice parameter of 2Fe-M powder and nearest neighbor
distance of M (M =Fe, Cr, Mn, Cu, Zn).
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Fig. 4. Mossbauer spectra of 2Fe-M powders at room temperature.
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Table I. Hyperfine interaction parameters from numerical fitting of
the Méssbauer spectra for Fe-M (648 h) samples: Hy; (i=1, 2, 3),
hyperfine magnetic field for the i-th set of Mdssbauer spectra; 4;
(i=1,2, 3, 4), relative contribution of the component.
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Table II. Mossbauer parameters of Fe-M (648 h) samples: Hyy,
hyperfine magnetic field; Q.S., quadrupole shift; 3, isomer shift
relative to Fe metal; <I'y6>, the average linewidths between the first
and sixth lines for Mgssbauer spectra of Fe-M (648 h).

M Hl?ﬂ (kOe) thZ (kOe) Hhﬂ (kOe) A2 (%) A3 (%) A4 (%) th (kOe) QS (Il’]IlVS) ] (mm/s) <F16>
G 341 346 323 18 28 0 Fe 3297 0.01 0.01 0.37
Mn 336 333 327 10 13 24 Cr 340.6 0.03 -0.07 0.63
Cu 334 377 297 13 20 23 Mn 3352 0.02 -0.03 0.58
Zn 338 335 314 11 14 24 Cu 334.0 0.02 -0.03 0.55

Zn 3352 0.02 -0.04 0.59
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Table III. The line position and linewidth increment AT’ of
Mossbauer spectra: go =0.1805 and g, =0.1031, nuclear Landé
splitting factor; p, nuclear magneton; H, hyperfine magnetic field.

Line number Line position Al' (mm/s)
1 %(3 &+ 2oyt 0.4898 1 H
2 %(g1 + g 0.2836H
3 %(_g1 + gyt 0.077415H
4 %(g1 —go )y 0.0774
5 —%(gl T~ 0.2836
6 —%(3g1 + g unH 0.4898 5 H
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Fe-based powders, Fe-M (M = Cr, Mn, Cu, Zn), were prepared in Ar gas by mechanical alloying and their crystallographic and
magnetic properties were investigated. X-ray diffraction indicates that the cubic lattice parameter increases for the M substitution. The
distance of closest approach around M can explained the increase of lattice constant in Fe-M powders. Mdssbauer spectroscopy
measurements on Fe-M samples indicates the coexistence of ferromagnetic phases and paramagnetic phase that are created by the
distribution of local environment M on Fe atom. On the other hand, The spread of line-width on Méssbauer spectra can be explained
by the distribution of hyperfine magnetic fields. The results of quadrupole shift and isomer shift revealed that M substitutions in Fe-M
powders didn't change both structure and the local charge distribution around Fe atom severely.
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