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Damage evolution on 7075-T6 aluminum alloy under complex strain path loading
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Abstract: For 7075-T6 high-strength aluminum alloy, the mechanical properties after loading in complex strain paths were ascertained,
and complex strain assembly model with adjustable deformation was designed. Based on the GTN constitutive model, the simulations of u-
niaxial tension and uniaxial tension under complex strain path loading were carried out, respectively, the influences of different deforma-
tions on the displacement-load curve and true stress-true strain curve for simulated specimen were studied, and the influences of four void
volume fractions of ), fy, fc, fr on the true stress-true strain curve for specimen under complex strain path loading were analyzed. The
results show that after applying complex strain paths, the stress and strain at fracture site of sample decrease greatly. f, and f. mainly af-
fect the necking stage of the curve, fy mainly affects the yield stage of the curve, while f; has little effect on the curve. The results show
that compared with the simulation results of uniaxial tension, the true stress-true strain curve under complex strain path loading is more ac-
curate for the damage evolution process of automotive panels during the stamping production process.
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Table 1 Basic mechanical properties of 7075-T6

aluminum alloy
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Table 2 Damage parameters of GTN damage model
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Fig. 2 Test and simulation results and curves of displacement-load and true stress-true strain

(a) Uniaxial tensile test results
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(b) Cloud map of strain in simulation

(¢) Displacement-load curve ~ (d) True stress-true strain curve
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(a) Strain path loading assembly drawing ~ (b) Dimensions of punch
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Fig. 3 Strain path loading assembly drawing and model dimensions

Fig. 4 Strain path loading process
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Table 3 Deformation arc parameters for three simulation models
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Fig. 5 Assembly and uniaxial tensile fracture results of specimens
(a) Assembly model at deformation amount of 1. 99% (b) Simulated strain cloud map at deformation amount of 1. 99%

(¢) Simulated strain cloud map at deformation amount of 1. 57% (d) Simulated strain colud map at deformation amount of 1. 11%
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Fig. 6 Displacement-load curves (a) and true stress-true strain curves (b) under different deformation amounts
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Fig. 8 Reinforcement test specimen (a) and true stress-true strain curves under different conditions (b)
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