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Table 1 Chemical composition of 6005A-T6 aluminum alloy (w/%)

Si Mg Fe Cu Mn

Cr Ti Zn Al

0.68 0.57 0.21 0.15 0.27

0.16 0.21 0.022 Bal.
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Fig.4 Stress-strain curves of 6005A-T6 aluminum alloy under

quasi static tensile
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Fig.5 Stress-strain curves of 6005A-T6 aluminum alloy under

different strain rates
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Fig.6  Strength of 6005A-T6 aluminum alloy under different

strain rates
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Table 2 Mechanical properties of 6005A-T6 aluminum alloys under different strain rates

Strain rate/s” Tensile strength/MPa Yield strength/MPa Elongation/%
0.001 321 264 15.83
10 333 281 19.92
50 339 282 20.72
100 346 289 20.92
200 351 289 17.00
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Fig.7 Elongation of 6005A-T6 aluminum alloy under

different strain rates
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Fig.8 Comparison of tensile strength test results with Johnson-
Cook model of 6005A-T6 aluminum alloy under different

strain rates
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Fig.9 Static tensile fracture morphology of 6005A-T6 aluminum

alloy
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Fig.10 Dynamic tensile fracture morphologies of 6005A-T6 aluminum alloy under different strain rates: (a) 10s™, (b) 50 5™,

(c) 100 s, and (d) 200 5™
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Fig.12  Grains distributed in the direction of dynamic tensile fracture (the right side is the fracture edge) under different strain rates:

(a) 10 s™, (b) 50 s™", (¢) 100 s, and (d) 200 s™'
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Dynamic Mechanical Property of 6005A-T6 Aluminum Alloy for Automotive Use

Sun Wei'?, Jing Yu?, Tong Weiping', Zhang Hui', Wang Xiangjie', Wang Shuang’, Wang Liping®
(1. Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University,
Shenyang 110819, China)
(2. Liaoning Zhongwang Group Co., Ltd, Liaoyang 111003, China)

Abstract: The effects of strain rate on quasi-static and dynamic mechanical properties and fracture behavior of 6005A-T6 aluminum alloy
were studied by quasi-static tensile test and dynamic tensile test. The results show that the strength of 6005A-T6 aluminum alloy increases
with the increase of the strain rate. When the tensile strain rate reaches 200 s, the tensile strength and yield strength increase by 30 MPa
and 25 MPa, respectively, compared with quasi-static tensile. In the process from the quasi-static to the strain rate of 10 s™', the tensile
strength and yield strength of the material increase most obviously. The relationship between strain rate and flow stress accords with
Johnson-Cook constitutive model, and the constitutive equation obtained by fitting is as follows 4 = (220.56 + 298.856°°°)(1+ 0.02091n ¢) -
The plasticity of 6005A-T6 aluminum alloy increases with the increase of strain rate, but decreases when the strain rate reaches 200 s™.
Under the condition of high speed tension, the increase of dislocation density and the increase of slip band are the major reasons for the
increase of strength and elongation. When the strain rate reaches 200 s™', the main reason for the decrease of elongation after fracture is that
the grain has no time for large deformation due to the too fast tensile rate.

Key words: aluminum alloy; strain rate; high speed tension; dynamic performance
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