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Abstract: In order to explore the impact mechanical properties of 6061-T6 aluminum alloy and its ap-
plication prospects in protective structures, the method of combining experiments and numerical simu-
lations was used to carry out analysis and research. Based on multiple sets of quasi-static compression
and impact compression experimental data, the corresponding parameters of the Johnson-Cook consti-
tutive model were fitted ; Conduct further numerical simulation analysis and compare the results of the
numerical simulation with the experimental results. Finally, the yield strength, peak stress and other
mechanical parameters of 6061-T6 aluminum alloy at room temperature are obtained. The correspond-
ing parameters of the J-C model of 6061-T6 aluminum alloy are fitted; The results show that 6061-T6

aluminum alloy is a strain rate-sensitive material. Its yield strength and flow stress peak increase with
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the increase in strain rate, and the energy absorption to the impact load is also increases; When the

strain rate is 1 600 s

, the yield strength and ultimate bearing capacity increase by 30% and 78% , re-

spectively, compared with the quasi-static state; The numerical simulation results are in good agree-

ment with the experimental results, indicating that the fitted J-C model can better represent the stress

flow behavior of 6061-T6 aluminum alloy at high strain rates. The research results can provide a basis

and reference for the impact dynamic analysis of 6061-T6 aluminum alloy and its application in anti-ex-

plosion structure. It has broad application prospects in the fields of protection engineering, disaster pre-

vention, and reduction engineering.

Keywords: 6061-T6 aluminum alloy; impact mechanical properties; Split Hopkinson Pressure Bar;

Johnson-Cook constitutive model; numerical simulation
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Tablel Main chemical composition of 6061 aluminum alloy

LR il =i Y4 LR RS/ %
Al Bal Mn <0.15
Si 0.4~0.8 Cr 0.04~0.35
Mg 0.8~1.2 Zn <0.25
Cu 0.15~0.4 Ti <0.15
Fe <0.7
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TRr7s o 2T AR Bl R i R 5 S L IR TE
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P RS R S

Fig.1 Quasi-static compression experiment
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Fig.2 Quasi static stress-strain curve
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Fig.4 Stress-strain curves at different strain rates
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Fig.6 Energy absorption data of test piece
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Table 2 Johnson cook model parameters
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Table 3 Gruneisen equation of state parameters""
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Fig.7 Compression process in numerical simulation
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