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Abstract Mechanical alloying (MA) by ball mill of FexCrx elemental powders was carried out under the
nitrogen gas atmosphere. Amorphization has been observed in this case, while MA under an inert argon gas
atmosphere produces the bee solid solution. The DSC spectrum for the mechanically alloyed (FesCrao)ossNois
powders exhibits a sharp exothermic peak due to crystallization at about 550°C. Structural transformation from
the bee crystalline to amorphous states was observed through X-ray and neutron diffractions. During amorphization
process the octahedral unit, which is typical of a polyhedron formed in any crystal structures, was preferentially
destroyed and transformed into the tetrahedral unit. Futhermore, neutron diffraction measurements revealed
that a nitrogen atom is situated at a center of the tetrahedron formed by metal atoms.
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Fig. 1. The X-ray diffraction patterns for the FeyCry
powders subjected to mechanical alloying in Ar gas
atmosphere for different time intervals.
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Fig. 2. The X-ray diffraction patterns for the FeyCry,

powders subjected to mechanical alloying in N, gas
atmosphere for different time intervals.

Intensity (arb. units)

MA 160h

MA 320h

MA 640h
Il




134 o]3E.

23S Jehle AAE #FED 7N BUEE
600 hr7kR] ZAZE @std AP wAE, &
strain®] 3 2 I3}l 23t 34 peaks
yo]A i(broadening) A=/t Z4HD Y& B
ot} g8 FWA|EQ bee AR Y XA FAAEHde
Al Walrl glo] P Aoy g ARG A
sl #ae] R @sith Fig. 291 FeyCrp 249 £
B ALY FoA Z4F AET ELAEY &
9 o XA A o FxHE YA £9
2 160 hr7lXl= MA Ao wat bec 728 @
Bragg peak®] ZAEE 74813 peak®] Fo] WA 2
Ay A7le] A D E2FY straine] FHHD USS
o 4= 9t g B9 A7HE 640 hetAl S7HA71E
bec AR peaks AR 2A=HET HRFEAF SR
halo patternel @&EQITh ol& 71AA FF3A] £4
7] 7b2e] Aol o] AF A3 2HIE vl
E Aot} o714 MA AlZtel thgh A4 d-i3ke] #igt
£ Fig. 30 JERIATE a3iA & & Sl5e] Aad
e MA AZtel mat Z7lsted vigd ©de] B4
Hvtn A=A E 640 hr MAA B 15 at. %S
A&7 TEEHA J+S ¢ F AT

Fig. 49l A4 E971014 MA Hejste] Az Al
zo 9BA A7 et a-dA & & =]
ok 550°C F-2of] H]gAde] AA sl o] 2 peak
7} MA A7k} Z7Yell whet 3 744 640 hr Foll= ¥]
AA 580 Falg ddwtgo] AU oA
XA FAdee] Aztel 3 A MA A2 A g
A Bl Aol AAHNLS EH3) she A A7
"}, MA Azt @2 2% 3 A9 E Fig. 59 Wet

g
<t
3z
=

2w

20 — T T T [

15 i

s | o ]

5 100 e ]

z. o ]
Sl

0 -f/ | A | R | .
0 160 320 480 640

Milling Time (h)
Fig. 3. The concentration of the absorbed nitrogen gas

element for the mechanically alloyed Fe-Cr-N powders
as a function of the ball milling time.
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Fig. 4. DSC spectra for the FeyCryp powders subjected
to mechanical alloying in N, gas atmosphere . for
different time intervals.
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Fig. 5. Density for the mechanically alloyed Fe-Cr-N
powders as a function of the ball milling time.
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Fig. 6. X-ray structure factors S(Q) of (FesCrz)1.Ny
powders as a function of the absorbed nitrogen con-
centration.
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Fig. 7. X-ray radial distribution functions RDF(r) for
(FesCrzo) 1N, powders as a function of the absorbed
nitrogen concentration.
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