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Abstract: The formation and migration mechanisms of the vacancy for FCC, BCC and HCP metal are studied by
Chen's lattice inversion embedded-atom-method (CLI-EAM). The results show that the most stable, divacancy configuration
of BCC and HCP metal are the first neighbor divacancy configurations (FNDC) or the second neighbor divacancy
configurations (SNDC) while in FCC metal is FNDC. The single vacancy defect migration mechanism of all the metal is
first neighbor migration. The divacancy mechanism of FCC metal Ag is FNDC, the divacancy mechanism of BCC
metal Mo is FNDC and SNDC conversion, and the divacancy mechanism of HCP metal Sc is the transition between
FNDC and SNDC or the initial configuration.
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Table 1. Optimized parametersof CLI-EAM for Ag, Mo and Sc
1 R, HMMER CLI-EAM B%

&E ) H B
pe (A7) 0.0144 0.0296 0.0205
Y 8.176 7.563 6.002
o (A7) 0.00179 0.00295 0.00099
B 7.933 7.112 6.303
Fo(eV) 1.450 4370 1.800
n 0.58 0.66 0.54
Do (V) 0.188 0.344 0.224
o 1.588 1.852 1.114
ro (R) 3.021 2.878 3.425
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Table 2. Theformation energy and migration energy of single
vacancy defectsfor Ag, Mo and Sc
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. 251 119 37
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4 (1_21'3?9]) 049 054 392 318

Table 3. Theformation energy and binding ener gy of divacancy
defectsfor Ag, Mo and Sc
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Figure 1. The migration mechanism of divacancy defects
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Table 4. The migration energy of divacancy configuration for Ag,
Moand Sc

R4 R BEHNGESRENZAEITBEE(ERAU: o)

S o] # Bt

Eqx™ 0.96 6.34 0.40
E™ 1.37 114 0.42
Eq™ 1.34 1.34 2.88
Ed™ 428 8.65 6.13
Eg™ 8.96 1.25 6.67
Eq™ - 1.06 0.42
E™ - 1.22 0.46
Es" - 8.61 0.60
Ex™ - 8.41 0.58
Es™ - - 0.60
Eg™ - - 0.45
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