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Abstract

The order-disorder phase transition of (Fe,¢,Nij ),V alloy that is annealed at various temperatures
and time conditions was studied with the examination of long-range order parameter(S) by using neu-
tron diffraction method. As a result, the structure of the sample annealed at 680°C for 94 h was not
changed; that is, it existed in perfect disordered state and showed face-centered cubic structure. Oth-
erwise, samples which were annealed at temperature below 640°C showed the value of long-range
order parameter with 0 <S <1 and phase transition into simple cubic structure partly. It was found
that the annealed sample at 465°C for 144 h is the most approximated to the thermal equilibrium state
from the S-T/Tc related equation of Cowley.
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Fig. 1. Neutron diffraction patterns of (FeygNiy;);V
alloy powder annealed at 680°C-94 h (bottom) and
465°C-144 h (top).
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Table 1. The necessary factor for calculating long range order parameter(S) in neutron scattering method

(hkl) 20 it A(B) F0y B
(111) 52.44 8 0.846 §.373x
7| 8- AA A (200) 61.39 6 0.846 102 en?
(220) 92.43 12 0.847
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Fig. 2. The diffraction peak of (110) super lattice
on (Fe; 4 Niys,),V alloy powder annealed at various
conditions.
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Table 2. Cowley’s and experimental long range order parameter(S) of (Fe,Ni,s);V alloy annealed at

various conditions

Annealing T Integrated intensity LRO(S) LRO(S)

condition ¢ (110) (200) cowley Eq. experiment
380°C-72h 0.59 523 2178 0.98 0.72
465°C-144 h 0.73 526 1720 0.96 0.82
500°C-100 h 0.78 406 1782 0.95 0.70
550°C-48 h 0.86 452 1891 0.92 0.72
600°C-90 h 0.94 464 2194 0.88 0.68
635°C-72h 0.99 79 1476 0.84 0.34
680°C-94 h 1.06 1249 0 0.00 0.00
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Fig. 3. Long range order parameter(S) of (Fe,,Ni;1,);V
alloy powder annealed at various conditions.
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