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Molecular dynamics simulation of fracture in micro and nano scale

Cao Wei Xiao Jie
(State Key Laboratory of Mechanics and Control of Mechanical Structures, Key Laboratory for Intelligent Nano
Materials and Devices of Ministry of Education and Institute of Nano Science, Nanjing University of Aeronautics

and Astronautics, Nanjing 210016, China)

Abstract: This paper expounds the necessity to investigate fracture problems in micro and nano scale. The basic princi-
ples in molecular dynamics and development of Embedded Atom Method are introduced. By molecular dynamics simula-
tion with EAM method, the mechanical and fracture properties of nickel single crystal with semi-elliptical surface crack
under uniaxial tension are investigated. The result shows that the existence of crack reduce the material intensity, but
have little effect on plasticity; dislocation firstly forms at crack tip and emits to the surface along the slip plane; different
from crack blunting in traditional fracture mechanics, the semi-elliptical crack deforms sharp to triangle during the crack
propagation process.
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