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Influence of corrosion and temperature cycle on mechanical properties for
6061 aluminum alloy

Liu Bingfei, Luo Xuehang
(School of Aeronautical Engineering, Civil Aviation University of China, Tianjin 300300, China)

Abstract;: In order to reasonably describe the stress flow behavior of 6061 aluminum alloy under corrosion and temperature cycling, the in-
fluences of corrosion and temperature cycling on the mechanical properties of 6061 aluminum alloy were discussed by the combination of
theoretical research, experimental tests and finite element simulation. The experimental results show that both corrosion and temperature
cycling can lead to the reduction of yield strength and tensile strength for 6061 aluminum alloy. The higher the concentration of corrosive so-
lution is, the more the times of temperature cycles is, and the more obvious the downward trend of mechanical properties for the material is.
By comparing the stress-strain curves under different corrosion and temperature cycling conditions, the Johnson-Cook constitutive model is re-
vised and various coefficients are calibrated, and the revised constitutive model considering corrosion and temperature cycling is obtained.
The theoretical model is in good agreement with the experimental tests and finite element results. Based on the constitutive model, the influ-
ences of corrosion time, corrosion concentration and temperature cycle on the mechanical properties of 6061 aluminum alloy are discussed.
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Fig. 1 Experimental specimens of standard 6061 aluminum alloy
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Table 1 Chemical compositions of 6061 aluminum alloy

( %, mass fractiom)

Si Fe Cu Mn Mg Cr Zn Ti Al
0.60 ~ 0.05 ~

0.40 0.70 0.15 0.15 0.25 0.10 A&
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Fig. 2 Uniaxial tensile test and equipment
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Fig. 4  Stress-strain curves of 6061 aluminum alloy rods after corrosion treatment for different time
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Table 2 Material parameters of 6061 aluminum alloy

24 E/GPa m Ry./MPa B n 0 B o/ (kg + m™) o,
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S8 c £/ m T./K T,./K D, Dy Dy
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WA 0.0256 1x107° 2.387 294 925 0.01 7.77 4.81
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Fig. 7 Fracture effects of model
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Fig. 8 Comparison among simulation, theoretical calculation and experimental results
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Fig. 9  Comparison of theoretical calculation results and experimental results under different corrosion treatments

(a) 1.75% sodium chloride solution corroding for 24 h
(¢) 7.00% sodium chloride solution corroding for 24 h
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Fig. 10  Comparison of theoretical calculation results and experimental results under different temperature cycles

(a) Temperature cycles of 100 times

(b) Temperature cycles of 200 times  (c¢) Temperature cycles of 500 times
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