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Molecular dynamics simulation of
crack propagation behavior of aluminum

LIU Xiao-bo, XU Qing-jun, LIU Jian

(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The crack propagation behavior of aluminum was studied by molecular dynamics method. The molecular
dynamics simulation model of aluminum was set up, and the energy evolution map and atomic trajectory figure of
aluminum crack propagation process were obtained according to the modified embedded atom method. By plotting the
crack propagation graph, the change of crack propagation is observed clearly, such as the crack tip blunted, the generation
of sub-crack, the formation and growth process of the void, and the collection of crack and void. The whole evolution
process of the system was described in detail from energy evolution map. The effects of loading rate and initial crack
length on the crack propagation behavior of the system were discussed. The results show that the degree of atomic motion
is intensified and the time of system completely open is shortened with increasing the loading rate. The longer the initial
crack length is, the more unobvious the details of the atomic motion are.
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Table 1 Structure and physical properties of aluminum

Structure or property Value
Structure type FCC
Lattice constant, ay/nm 0.405
Minimum distance 0.286
between atoms/nm
Minimum quality 4254% 102
between atoms, m/kg
Binding energy
0.2703
coefficient, E/eV 7
Pot.ennal energy curve 11.650
gradient coefficient, a/nm
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Fig. 1 Initial model of molecular dynamics simulation
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Fig. 3 Total energy evolution diagram of system
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