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Table 1 Site occupation of substitutional elements Me at sublattices in DO;—type Fe;Al

Alloy Sublattice Fe.% AL % Me',%

Fe—24.35A1 % 100.00 0

% 100.00 0

98.70 1.30

y 3.87 96.13
Fe—24.20A1-5.38Cr o, 97.04 0 2.96

1 100.00 0 0

B 81.46 0 18.54

¥ 3.25 96.75 0
Fe—25.08Al1-5.75Mo % 98.34 0 1.66

x 98.34 0 1.66

B 74.19 6.13 19.68

v 5.88 94.12 0
Fe-25.90A1-5.53Ti o, 100.00 0 0

o, 97.39 0 2.61

B 76.86 3.75 19.39

; 0 100.00 0
Fe—25.07A1-5.37Mn o) 89.25 0 10.75

% 89.25 0 10.75

B 87.45 12.55 0

. 12.30 87.70 0
Fe—25.85A1-3.3INi o 93.37 0 6.63

o 93.37 0 6.63

B 76.92 23.08 0

¥ 19.58 80.42 0
Fe—20.28A1-5.6751 . 3 100.00 0 0

o 100.00 0 0

8 96.25 3.75 0

y 0 77.32 22.68

1) Me symbolizes corresponding substitutional elements

£ 2 ARRA2011) /(4445111 / (220089 AT 4R LE R DO;—~B2 S48 1 «,
Table 2 Variations in neutron diffraction intensity ratio (111)/(444), (111) /(220) and DO;—~ B2 trans-

formation temperature 1, of the alloys investigated in the present work

All Ratio of ND intensities DO,—=B2 transformation
oy (1) / (444) (11)/(220) temperature, 7, , C
Fe—25Al 0.6550 0.0751 556
Fe—-25A1-5Cr 0.5680 0.0590 548
Fe-25A1-5Mo 0.5157 0.0487 691
Fe-25A1-5Ti 0.2200 0.0284 779
Fe-25A1-5Mn 0.4144 0.0516 742
Fe—25A1-3Ni 0.2280 0.0240 727

Fe—20Al-5Si 0.5626 0.0602 764
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Table 3 Constants of unit cell of the experimental Fe;Al—based alloys and magnetic momentums of Fe at-

oms
Alloy Lattice constant Magnetic momentum of Fe atoms. uy
nm Xy~ Ay B
Fe—24.35A1 0.57998 1.44 2.16
Fe—24.20A1-4.88Cr 0.58028 1.46 2.05
Fe—25.90A1-5.53Ti 0.58175 1.49 2.10
Fe—24.70Al1-5.46Mo 0.58302 1.49 2.05
Fe—24.96Al1-5.01Mn 0.57827 1.55 2.16
Fe—25.85A1-3.01Ni 0.57778 1.5888 2.198
Fe—20.12A1-5.38Si 0.57493 1.49 2.10
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NEUTRON DIFFRACTION STUDY ON SITE
OCCUPATION OF SUBSTITUTIONAL ELEMENTS
AT SUBLATTICE IN Fe;Al INTERMETALLICS
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ABSTRACT  The site occupation of substitutional elements Cr, Mo, Ti, Ni, Mn, Si at
sublattices in DO; type stoichiometric Fe;Al intermetallics, and effects of the elements on
magnetic momentum of unit cell and DO;—~ B2 transformation behaviour have been deter-
mined by means of neutron diffractometry. The experimental results indicate that Cr, Mo
and Ti atoms all occupy the next nearest neighbour of Al atom, Ni and Mn atoms the near-
est neighbour, while Si atoms occupy the positions of Al atoms. All the alloying elements in-
vestigated in the present work decrease order degree of DO;—type Fe,Al alloy, and modify
the magnetic momentums of two type Fe atoms in the unit cell.

KEY WORDS Fe;Al neutron diffraction, site occupation, DO;— B2 transformation, mag-
netic momentum
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