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Introduction

Nowadays, amorphous and
nanocrystaline alioys magnetic
materials have many applications
in industrial products.

The wide range applications of the
matenails arises from the versatile
nature of these materials which
can provide fast magnetization
reversal with minimal magnetic
losses

In this study a wansformation of
nanocrystalline become
amorphous alloy was happen. So,
we need to analyze the differences
and how it affects the magnetic
properties
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Phase diagram of the ternary Fe-Mn-Al system
[ after Chakrabarti in 1977]
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These alloys were cbtalned by melting in an arc fumace, and
afterwards hy heating them at 1000 °C and quenching in iced water.

Magnetic properties of the Fe-Mn-Al system depend very strongly
on the crystal structure, on the phase composition, and on the
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Resuit and Discussion
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: J’ ——— i = X-ray wavelangth (1,5408 A)
o E Befull width at half maximum (FWHM)

] " A n a @ i=diffraction angle sl the B peak based

Milirg times (hes) on (110}
nA =2d.sint and d,, = a/(h? + k? + I?)'2 {Bragg’s eq.)
n = integer, dw = d spacing and a = lattice parameter
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Extended X-ray Absorption Fine Structure
(EXAFS):
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» Absorption coefficient
u(E) =< I/L,
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during the MA processing. Tha significant changes in the amplitude and
12 h. The reduction of the amplitude is related to the disorder of
of the phase js related to the change of chemical order.




Data Analysis
)
1= T R g+, )

with N : number of scatterers at the distance R, S,,: inelastic loss term,
A{K) : hackscattering amplitude, (k) : photoelectron mean free path,

', mean square deviation in R__ (Debye -Waller factor), © : phaseshift
of the photoelectron from passing though the potentials of absorbing and

scatiering atoms.
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Conclusion

+ EXAFS spectra showed both vanations in the amplitude and the
phase for the samples with miling time of 12 hrs and afterwards.

In the amorphous state (48-hrs miling), EXAFS showed the atoms of
long-range order were vanished

+ The formations of FagsMn oAl nano-crystaline and amorphous
alloys were explicitly shown in the XRD pattems with shifled and
broadened peaks.

The significant change in the structural phase confirmed that Al and
Mn atoms were introduced to the Fe host latbce during the
mechanical alloying process

The FewMn,Aly alloy is a good agreemeni with phase diagram of
the temary Fe-Mn-Al system by Chakrabarti as a ferromagnetic with
the bee structung

M, was decreased due to the magnetic dilution caused by the

Fourier Transform (FT)
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mar min
from 12 hrs milling bme alloying was dominant and new phases were
of the new phases increased as the precessing time
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H: is increased for the short time of milling could be attributed lo particle
size reduction, which converts them from a muiti-domain state o a mene
domain state. Nevertheless, when it is over milled, it tends to become
highly disordered and its crystaliite size is significantly reduced, losing
pan of its high magnetic anisotropy thus reducing Hc. (J. Sort et al, Phys

'i B, vol. 85, p. 174420, 2002.)

incorporation of Al and Mn. Meanwhile, H, increased due to the
t of singleé domains and the reduced particie size, then its
gver milled

»Thank you for
your attention!
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