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Fig.1  Schematic diagrams of the crystal structure and the 

projection of DO
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:

 

(a) crystal structure of DO
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and

 

(b) 

projection diagram of DO

22 

along [010] direction 
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Fig.2  Four kinds interfaces various Al/V contents between γ and DO

22

:

 

(a) pure γ-Ni+(b) Al atoms in γ-Ni+(c) V atoms in γ-Ni+(d) Al and 

V atoms in γ-Ni (Ni atom is yellow, V atom is red, Al atom is blue) 
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Table 1  Calculated interfacial energy between γ and DO
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 various Al/V contents (mJ·m

-2

)  

γ-Ni Pure γ  Al/V in γ Al/V in γ Al/V in γ Al/V in γ 

 0.05 AlV 0.1 AlV 0.15 AlV 0.2 AlV 

0.05 Al in Ni

3

V 12.05 22.72 32.49 33.26 

0.1 Al in Ni

3

V 14.35 28.53 43.80 46.17 

0.05 Al 0.1 Al 0.15 Al 0.2 Al 

7.66 13.3 5.91 14.03 

0.05 V 0.1 V 0.15 V 0.2 V 

8.17 22.31 29.92 15.55 

0.05 AlV 0.1 AlV 0.15 AlV 0.2 AlV 

Interfacial energy 

of γ/DO

22

 (100) 

0.92 

Pure Ni

3

V 

8.64 17.27 19.44 17.57 

 a 

DO
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phase 
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Table 2  Calculated work of separation between γ and DO
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 various Al/V contents (mJ·m

–2

) 

γ-Ni Pure γ  Al/V in γ Al/V in γ Al/V in γ Al/V in γ 

 0.05 AlV 0.1 AlV 0.15 AlV 0.2 AlV 

0.05 Al in Ni

3

V 4.02 4.00 3.97 3.96 

0.1 Al in Ni

3

V 4.56 3.99 3.96 3.94 

0.05 Al 0.1 Al 0.15 Al 0.2 Al 

3.99 3.99 3.98 3.96 

0.05 V 0.1 V 0.15 V 0.2 V 

4.01 4.04 4.05 4.05 

0.05 AlV 0.1 AlV 0.15 AlV 0.2 AlV 

Work of separation 

of γ/DO

22

 (100) 

3.98 

Pure Ni

3

V 

4.00 4.03 4.01 3.99 
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Abstract: By using molecular dynamics method with the second nearest neighbor modified embedded-atom method (2NN MEAM) 

interatomic potential, we studied the γ/θ-DO

22

 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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