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Fig. 1 Analysis of the movement of matter points in PD
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Fig.3 Bond fracture and cracking
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Fig. 11 Distribution of the 1 500 time step energy damage
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Fig. 12  Path of the 1 500 time step crack propagation
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Numerical simulation of corrosion fatigue crack propagation based on

peridynamics theory

WEI Shaodong' QIAN Songrong ZHOU Shiyun'

ZHENG Xin' HOU Yi'

(1. School of Mechanical Engineering, Guizhou University, Guiyang 550025, China)
(2. State Key Laboratory of Public Big Data, Guizhou University, Guiyang 550025, China)

Abstract: In order to simulate the crack propagation by corrosion fatigue, a coupled peridynamics corrosion-fatigue

fracture model was proposed and applied to the simulation and analysis of crack propagation in A7NO1P-T4 aluminum alloy.

In this model, the interaction of hydrogen and stress was used to reflect the synergy between the two mechanisms of anodic

dissolution and hydrogen cracking in corrosion, and the corrosion solution step and the mechanical solution step were coupled

when quantifying the fracture behavior of the material due to corrosion. Since hydrogen reduces the plasticity of the material

and brittle fracture occurs, a bonded peridynamics theory suitable for simulating isotropic brittle damage was used, and the

relation between near-field force and elongation was described using an intrinsic force function for quasi-brittle materials that

incorporates both linear and nonlinear mechanical behavior. The feasibility of the model is verified by comparing the

simulation results with the test results of A7NO1P-T4 aluminum alloy in 3. 5% NaCl solution, and it is found that the results

are in good agreement between them.
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