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Abstract

In order to investige the interfacial atom deformation chechanism and change rules of stress in
tension and shear state, molecular dynamics models for Mode I and Model II failure were
performed. The silulation results show that the stress reaches the maximum when the crack
propagates and descends up to zero during tension process. During the shear process, the
stress-displacement curves fluctuate to the minimal value due to the dislocation pileup and crack
healing. According to the parameters abtained from stress-displacement curves, a tension finete
element model based cohesive zone law for nanosized silicon carbide particles (SiCp) reinforced
aluminium-based matrix composite materials has been established. The variaton trend of tension
stress-strain is the same as experimental data.
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Figure 1. Molecular dynamics simulation model
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Table 1. Morse potential function parameters
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Figure 2. The damage evolution law of cohesive zone model
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Figure 4. Opening displacement-stree curves for mode I
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Figure 5. The shear process for mode II
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Figure 7. Finite element model for nanosized silicon carbide particles (SiCp) reinforced alu-
minium-based matrix composite materials
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