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[ Abstract ]

ple method based on density functional theory (DFT). Two kinds of interfaces, namely the interstitial interface and the substi-

The elastic constants of the interface of Nb-Si-N nano-composite film have been calculated with first princi-

tution interface, were under our studies. The bulk modulus of the interstitial interface and the substitution interface structure is
233.595 GPa and 280. 204 GPa, respectively. Their shear modulus is 70. 716 GPa and 125. 677 GPa, respectively. Their
Young’s modulus is 192. 702 GPa and 327.994 GPa, respectively. Clearly, the shear resistant and the compress resistant of the
substitution interface structure are relative better than those of the interstitial interface structure. Additionally, analyzing their
Young’s modulus in all direction shows that the two interface structure is isotropic and the NbN structure presents anisotropic.
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Fig. 1 The model for calculating mechanical constants
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Tab.1 The calculating results of strains vs energies for the interstitial interface strucutres

s EACEE AR P £y L) AR AT DI AR
E/eV AE/eV E/eV AE/eV E/eV AE/eV
-0.04 —-1295.45 21.03 -1311.93 4.55 -1315.96 0.52
-0.03 -1305.18 11.30 -1314.49 2.07 -1316.25 0.24
-0.02 -1311.74 4.74 -1315.58 0.90 -1316.45 0.04
-0.01 —-1315.45 1.03 -1316.49 0.01 -1316.48 0.01
0 -1316.49 0 -1316.49 0 -1316.49 0
0.01 -1315.56 0.92 -1316.09 0.40 -1316.48 0.01
0.02 -1312.72 3.77 -1314.71 1.77 -1316.45 0.03
0.03 -1308. 35 8.13 -1312.45 4.03 -1316.25 0.24
0.04 -1307.48 9.00 -1308.93 7.55 -1315.96 0.52
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Tab. 2 The calculating results of strains vs energies for the substitution interface strucutres
] = I 2 FATOIRE
E/eV AE/eV E/eV AE/eV E/eV AE/eV
-0.04 —-1246.38 16.65 —-1255.43 7.59 -1262.43 0.60
-0.03 —-1254. 66 8.37 -1258.28 4.75 -1262.70 0.33
-0.02 -1260. 02 3.01 -1260.48 2.54 -1262.88 0.14
-0.01 -1262.74 0.28 -1261.98 1.04 -1263.02 0.03
0 -1263.03 0 -1263.03 0 -1263.03 0
0.01 -1261.22 1.80 -1262.74 0.28 -1263.01 0.03
0.02 -1257.43 5.59 -1259.74 3.28 -1262.89 0.14
0.03 -1251.90 11.13 —-1255.74 7.28 -1262.70 0.33
0.04 —-1244. 86 18.16 —-1249. 65 13.38 -1262.43 0.60
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Tab.3 Elastic properties of Nb-Si-N composite structure with different interfaces
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Fig.2 The Young’s modulus of three-dimensional anisotropic surface chart
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