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Molecular dynamics simulation for
solidification process of Ni-Al alloys

ZHU Zhi-xiong, ZHANG Hong, LIU Chao-feng, QI Wei-hong, YI Dan-qing, LI Zhi-cheng

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The solidification processes of NizAl and NiAl alloys were studied by molecular dynamics simulation with
different cooling rates. The pair correction function at different temperatures, energy and volume changes in the process
were analyzed. The results show that with a high cooling rate of 4 X 10" K/s, the amorphous structure forms in the Ni;Al
alloy; with a lower rate of 4X 10'! K/s, the micro structure of the Ni3Al alloy starts to change at about 1 100 K and the
crystal structure forms finally. With the cooling rate of 4X 10'® K/s, the NiAl alloy is amorphous, while with the cooling

rate of 4 X 10" K/s, a certain part of crystal structure forms in the NiAl alloy at 810 K.
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Table 1 TB potential parameters of Ni-Al binary alloy

Atoml Atom?2 AgpleV Cap
Ni Ni 0.0376 1.07
Al Al 0.1221 1.316
Ni Al 0.0563 1.2349
Pop qap i’/ A reu/A
16.999 1.189 2.491 6.683 353
8.612 2.516 2.864 7.684 112
14.997 1.2823 2.522 6.766 526

Co. Cd. Zn. Mg. Ni. Cu. Au. Rh. Pd. Ag. Ir.
Pt. Pb)FI—JCH4(NiAl. CuAu 55).
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Fig.l PCF curves of liquid alloy NizAl at different temperatures with cooling rate of 4X 10" K/s: (a) gnini (7); (b) gniat (7);

(©) gara (1); (d) gt (1)
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Fig.3 PCF curves of liquid alloy NiAl at different temperatures with cooling rate of 4X10" K/s: (a) gnini(r); (0) gniai(?);
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