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Fig.1  Schematic diagrams of the crystal structure and the
projection of DO»;: (a) crystal structure of DO, and (b)

projection diagram of DO, along [010] direction
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Fig.2 Four kinds interfaces various Al/V contents between y and DO»,: (a) pure y-Ni, (b) Al atoms in y-Ni, (c) V atoms in y-Ni, (d) Al and

V atoms in y-Ni (Ni atom is yellow, V atom is red, Al atom is blue)
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Table 1 Calculated interfacial energy between y and DO,; various Al/V contents (mJ-m™)
y-Ni Pure y Al/Vin y Al/Vin y Al/Vin y Al/Vin y
0.05 AIV 0.1 AV 0.15 AIV 0.2 AV
0.05 Al in NizV 12.05 22.72 32.49 33.26
0.1 Alin NizV 14.35 28.53 43.80 46.17
0.05 Al 0.1 Al 0.15 Al 0.2 Al
Interfacial energy
of /D02 (100) 0.92 7.66 13.3 5.91 14.03
. 0.05V 0.1V 0.15V 02V
Pure Ni;V
8.17 22.31 29.92 15.55
0.05 AIV 0.1 AV 0.15 AIV 0.2 AV

8.64 17.27 19.44 17.57
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Table 2 Calculated work of separation between y and DO,; various Al/V contents (mJ-m™)
y-Ni Pure y Al/Viny Al/Viny Al/Viny Al/Viny
0.05 AlV 0.1 AlIV 0.15 AlV 0.2 AIV
0.05 Al in Ni3V 4.02 4.00 3.97 3.96
0.1 Al in NisV 4.56 3.99 3.96 3.94
0.05 Al 0.1 Al 0.15 Al 0.2 Al
ngﬂ; /‘]’)fg;pf‘lrgg;’“ 3.98 3.99 3.99 3.98 3.96
0.05V 0.1V 0.15Vv 02V
Pure NisV
4.01 4.04 4.05 4.05
0.05 AlV 0.1 AlIV 0.15 AlV 0.2 AIV
4.00 4.03 4.01 3.99
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Fig.3 Evolution pictures of NizsAls 5V2 s precipitated at 1100 K: (a) =100 000, (b) =300 000, and (c) =400 000
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Numerical Simulation for y/0 Interface Properties of Ni Base Superalloy

Dong Weiping', Wang Linlin', Wang Xiaoming', Zhang Mingyi*, Chen Zheng®
(1. Zhejiang Normal University, Jinhua 321004, China)
(2. China Academy of Engineering Physics, Mianyang 621900, China)
(3. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: By using molecular dynamics method with the second nearest neighbor modified embedded-atom method (2NN MEAM)
interatomic potential, we studied the y/6-DO», interfacial structure of Ni-Al-V superalloy at different compositions, and calculated the
interfacial energy and the work of separation on the interfaces. The research shows that with the Al atom concentration increasing, the
interfacial energy increases while the work of separation decreases; with the concentration of V atoms increasing, the interfacial energy
increases first and then decreases; but the change of atomic concentration has little effect on the work of separation; and the interfacial
energy and the work of separation are closely related to the interfacial migration. The results can be used to further study the dynamic
behavior of Ni-Al-V superalloys in the process of precipitation, such as the composition segregation and interfacial migration, so the
research has great guiding significance to the alloy design.

Key words: interface; interfacial energy; work of separation; interfacial migration; Nickel base superalloy
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