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Theoretical Analysis on the Effect of W on the Phase Boundary Strength
of Co-Al-W Alloy

Chen Lu"*, Liu Yizhong'?, Ren Yanxiu'?
(1.Aviation Electromechanical Equipment Maintenance Department, Changsha Aeronautical Vocational
and Technical College; 2.Hunan Aircraft Maintenance Engineering Technology Research Center)

Abstract: The energetics and electronic structures of W doped y-Co/y'-Co; Al interface region model were calculat-
ed by the first principles method based on plane-wave pseudopotential theory. The results demonstrate that the
substitution of W atom for Al atom sited in y-Co/y'-Co; Al interfaces can improve the rupture strength of the y-
Co/y'-Co; Al interface. However, the substitution of W atom for Al or Co atom in other place has little effect on
the rupture strength of the phase boundary region. The analysis of electron densities of states (DOS) and the dis-
tributions of valence electron densities of y-Co/y'-Co, Al interface indicate that the doping of W leads to the
strong electron interaction between W and its nearest neighbor Co atoms, resulting in the enhancement of the in-
terlayer atomic bonding interaction in the phase boundary region, which is the direct reason for the enhancement
of the rupture strength of y-Co/y'-Co, Al phase boundary.
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Fig.1 The variation of total energies SE of y phase (002)

and y' phase (001) surface models with atomic layer N
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Tab.1

The total energies of y-Co/y -Co; Al interfacial models(E;) and surface models(Es ), the interfacial areas S; and

Griffith rupture works (W;)

ey [X d5 E;/eV Et/eV E% /eV S;/nm? Wi/(J+m %)
B 1 1 —65 234.473 8 —37 533.939 8 —27 684.733 9 24.80 5.103 1
(E#BZ 2 —65 234.473 8 —29190.912 1 —36 025.109 2 24.80 5.959 9
B 2 1 —67 017.913 4 —39317.271 7 —27 684.689 9 25.14 5.082 5
(W—>a) 2 —67 017.913 4 —30 974.157 7 —36 024.995 1 25.14 5.977 4
Rim 3 1 —67 018.072 7 —39317.381 7 —27 684.672 1 25.18 5.095 8
(W—b) 2 —67 018.072 7 —30 973.100 4 —36 024.963 2 25.18 6.365 1
R 4 1 —68 988.854 3 —37533.701 4 —31 436.885 8 24.99 5.855 1
(W—¢) 2 —68 988.854 3 —29 190.794 3 —39 779.580 4 24.99 5.923 2
R 5 1 —68 989.510 6 —37 533.747 3 —31 439.809 6 25.03 5.105 4
(W—>d) 2 —68 989.510 6 —29 190.748 0 —39 780.052 0 25.03 5.987 7
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