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Impact Local Damage and Consequent Fatigue Life of Aluminum Alloy Using

Continuum Damage Mechanics
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(1. College of Aerospace Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China; 2. China
Helicopter Research and Development Institute, Jingdezhen, 333001, China)

Abstract: Based on the continuum damage mechanics, the impact local damage and consequent fatigue life of
2A12 aluminum alloy are investigated. Firstly, finite element simulation of impact is conducted to obtain the
local residual stress and plastic strain fields around the impact pit. Then the dangerous points are selected
according to the residual stress state, and the initial damages are obtained based on the Lemaitre’ s plastic
damage model. Finally, the fatigue life of the impacted specimen is calculated using the modified Chaboche’s
fatigue damage model. Compared with experimental data, the combination of continuum damage mechanics
and finite element method (FEM) is proven feasible in evaluating the impact damage and consequent fatigue
life of metal materials or structures.
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Tab.1 Results of fatigue test
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Fig. 2 Fatigue section of 2A12 aluminum alloy specimen
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Fig. 3 Finite element impact model of 2A12 aluminum al-
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Tab.2 Mechanical parameters of 2A12 aluminum alloy
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Fig.4 Distribution of residual stress around the impact pit
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Fig. 5 Distribution curve of residual stress o, along z direc-

tion (thickness direction) at bottom of impact pit
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Fig. 6 Equivalent plastic strain distribution around impact pit
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