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Atomic scale computer simulation for early precipitation process
of Ni75Al, V7s- ; alloys with lower Al concentration
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(School of M aterials Science and T echnology,
Northwestern Polytechnical University, Xi an 710072, China)

Abstract: With the microscopic phase field model, the atomicscale computer simulation programs of the ternary Nt
based alloys were worked out based on the microscopic diffusion equation and nonequilibrium free energy. The results show
that for NizsAl, Vys_ , alloy with lower Al composition, 0 ordered phase precipitates earlier than Y ordered phase does by
congruent ordering and spinodal decomposition mechanism, and thus produces a nonstoicheometric 0 single ordered phase.

Then, the nonstoicheometric ¥ phase precipitates by a non-classical nucleation and growth mechanism at the APBS of 0

phases.
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Fig. 1 Computed pseudobinary NizAFNiz;V

phase diagram with mean field model
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Fig. 2 Temporal evolution of occupation probabilities solute atoms at 1 050 K for alloy with 3. 2% Al
(8) —t= 2 000; (b) —t= 4 600; (c) —t= 6 000; (d) —t= 15 000; (e) —t= 20 000; (f) —t= 100 000
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Fig. 3 Order parameter profiles across 0 ordered Fig. 4 Order parameter profiles across Y ordered
phase for alloy with 3. 2% Al at different times phase for alloy with 3. 2% Al at different times

(a) —Composition order parameter; () —Composition order parameter;

L T ————— (b) —Longrange order parameter
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Fig. 5 Precipitate process of NizsAl; 2V g alloy
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Fig.7 3D element maps of Nizg 3Als V15,1 alloy aged

at 800 ‘C with Monte Carlo simulation
(a) —L1; long ordered zones; (b) —DO,; long ordered zones
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