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Effects of cathodic polarization on
stress corrosion behavior of 7050 aluminum alloy
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Abstract: The effects of cathodic polarization on stress corrosion behavior of 7050 aluminum alloy were studied by
cathodic polarization, slow strain rate test (SSRT) and hydrogen determinator. The results show that the stress corrosion
cracking (SCC) susceptibility (/i) of 7050 aluminum alloy increases with shifting negatively the polarization potential
when the cathodic polarization potential is higher than —1100 mV, whereas it decreases when the cathodic polarization
potential is lower than —1100 mV. The extent for the effect of polarization potential on /g is different among the 7050
aluminum alloys with various aging states. Cathodic polarization has greater effect on SCC of under-aged 7050
aluminum alloy than on that of over-aged 7050 aluminum alloy, and the peak aged 7050 aluminum alloy is in the middle.
The SCC mechanism of aluminum alloy is a combination of anodic dissolution with hydrogen embrittlement, and the
effect of hydrogen on SCC of aluminum alloy increases with increasing the hydrogen concentration.
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Fig. 1 Tensile curves of under-aged 7050 aluminum alloy
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Fig. 2 Tensile curves of peak-aged 7050 aluminum alloy
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Fig. 3 Tensile curves of over-aged 7050 aluminum alloy
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Fig. 4 I of 7050 aluminum alloy in different aging states
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Table 1 I, (H)/I.(AD) and hydrogen concentration ¢"(H) of 7050 aluminum alloy in different aging states

Aglng Iscc(H)/Iscc(AD)

c(H)Y/10°°

state  —800 mV —900 mV —1000 mV —1100 mV —1200 mV —1300 mV

—-800 mV —-900 mV —1000 mV —1100 mV —1200 mV —1300 mV

Under-
1.500 2.250 2.721 2.94 2.848 2.798 0.220 0.340 0.392 0.423 0.410 0.403
aged
Peak-
1.390 2.049 2.431 2.604 2.535 2.432 0.180 0.310 0.378 0.410 0.396 0.379
aged
Over-
1.342 1.750 2.083 2.25 2.167 2.000 0.193 0.290 0.364 0.401 0.383 0.346
aged
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aluminum alloy: (a) In air; (b) In 3.5% NaCl solution; (c) At

SCC fracture morphologies of under-aged 7050

polarization potential of —1100 mV
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SCC fracture morphologies of peak-aged 7050
polarization potential of —1100 mV
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