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Table 1  The lattice constant a, the heat of formation AH and elastic constant C; of B,-NiAl crystal

Parameter This work Exp. (23 ~25] Farkas " Voter?” Rao'
a/nm 0.287 0.2886'% 0.288 0.287 0.288
AH/( k] /mol) -71.3 -72.0% -55.4
C,, /GPa 161.4 211.5% 185.8 278.8 189.1
C,/GPa 148.0 143.21% 123.4 184.3 126.6
C,, /GPa 97.9 112.1% 123.4 177.8 128.2
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the shear modulus G of B,-NiAl crystals as a function

of Ag alloying concentration x
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defect and the elastic modulus E, the shear modulus G and the ratio G/B,, of corresponding polycrystals as a

function of Ag alloying concentration x
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First-Principles Study on Elastic Properties of B, -NiAl Intermetallic
Compound with Ag Addition

CHEN Lii, WEN Tao

( Air Force Aeronautical Service Technical College, Changsha 410124, China)

Abstract: Using the first-principles pseudopotential plane-wave methods based on the density functional theory, the elastic constants of
B, Ni,_,Ag,) Al (x =0 ~ 1% , atom fraction,) supercells with or without Ni vacancy or Ni anti-site defect were calculated in the
framework of Virtual Crystal Approximation. Several parameters such as elastic constant C,, , Cauchy pressure ( C,,-C,,) , Elastic mod-
ulus E, the shear modulus G and their ratio G/B, were adopted to characterize and assess the effect of Ag alloying concentration on the
ductility and hardness of NiAl intermetallic compounds. Ag addition with x < 1% is proved to be efficient to enforce the strength or
hardness of NiAl intermetallic compounds either for perfect crystals or for defect crystals. Adding Ag in the range of 0 to 0. 6% and
0.7% to 1% ,especially about 0. 6% , help to improve the ductility of perfect B,-NiAl. Ni vacancy or Ni anti-site defects make the in—
trinsic ductility of perfect B, NiAl crystals without Ag addition to be weakened. Moreover, the ductility of B,« Ni,_ Ag ) Al crystals
with Ni vacancies or Ni anti-site is obviously improved as Ag alloying concentration x is lower than 0. 5% (0.32% to 0.48% , espe—
cially) or is in the range of 0. 5% to 1% (0.73% to 1% , especially) respectively. The alloying effect attribute to solid solution hard—

ening of Ag atom in low concentration and inteneration of Ag—rich phase in high concentration.

Key words: B,-NiAl; Ag alloying; pseudopotential plane-wave method; elastic properties
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