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%1 L1-NiALV)EH R FEBEERE
Table 1 Interatomic potentials of L1y-Ni(ALV) phase (meV)

/K
A 950 1000 1046.5 1100
0.21 81.75 86.06 90.06 94.66
0.25 84.73 89.19 93.34 98.11

#z 2 LL-Ni:AlHEMEFEEEERE
Table 2 Interatomic potentials of L1,-Ni3;Al phase (meV)

T/K
CAl
950 1000 1046.5 1100
0.04 109.10 114.85 120.19 126.33
0.06 111.14 116.99 122.43 128.69
0.16 126.16 132.80 138.98 146.08
0.21 141.72 149.18 156.12 164.10

F 3 DOn-Ni;V HHREFEBEE/ERE
Table 3 Interatomic potentials of DO,,-Ni;V phase (meV)

TIK
o 950 1000 1046.5 1100
021 11986 12617 132.04 13879
0.19 113.40 11937 12492 13131
0.09 95.28 10029 10496  110.33
0.04 89.84 94.56 98.96 104.02
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Table 4 Comparison between the phase field inverse
interatomic potentials of L1, and DO;; phase
and other method results
Phase field inverse Other

Phase T/K interatomic method Ratio/%
potentials/meV  results/meV
DO,,-NisV  1046.5 104.96 107.2824 2.12
L1,-NizAl 1046.5 122.43 1223024 0.11
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Fig.1 Simulated atomistic microstructure temporal evolution pictures of Nig75Alo.16Vo.09 at 950 K: (a) =10, (b) =1500,
(¢) t=2000, (d) =3000, (e) =150 000, and (f) =2 000 000
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Fig.3 Comparison between the simulated morphology and experimental results at 1273 K: (a) simulated morphology

Of Ni0475A10,075V0,]75 alloy and (b) TEM image Of Nio.75A10.075V0.]5Ti0,025 alloy (2]
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Inversion of the Interatomic Potential in Nij;5A1. V5. Alloy
by Microscopic Phase-Field Simulation

Dong Weiping', Wang Linlin', Wang Xiaoming', Chen Zheng®
(1. Zhejiang Normal University, Jinhua 321004, China)

(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The first nearest neighbor interatomic potentials of Nig75Al Vo5, alloy’s for L1y, L1, and DO,, phases were calculated out
according to the formula which were referenced on the relation equation between interatomic potentials and long range order parameters
by Khachaturyan. Then we simulated the precipitation process and the final morphology of Nig75A1,Vy2s. alloy using the calculated
potentials based on the Microscopic Phase-field method. The results show that the interatomic potentials of L1y, L1, and DO», phases will
increase while the temperatures or the atom’s concentration rise. And the interatomic potentials, which change with the temperature and
the concentration, match well with the earlier values. The simulation results can obtain the pre-precipitation phase L1y, the stable phase
L1, and the second phase DO,,. And the alloy precipitation morphology is found to be in agreement with the experimental result. The
inversion of interatomic potentials by the phase field method expands the application of the phase field method in the alloy design.

Key words: microscopic phase-field method; interatomic potential; Nig 7sAL:Vo.2s.« alloy; inversion; precipitated phase
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