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Effects of Environments and Polarization Potential

on the Stress Corrosion Cracking

in High-Strength Aluminum Alloys

Shuhei OHSAKI* and Tsuneo TAKAHASHI**

Abstract

Constant extension rate tests were conducted to determine the effects of environment and polarization

potential on the stress corrosion cracking (SCC) behaviors in the short-transverse direction of wrought

high-strength aluminum alloys 7075 and 7475 in thick sections. The specimens in T6 condition of the

alloys reveal a noticeable embrittlement due to SCC when tested in laboratory air, and thus it gives

misleading results to employ laboratory air as a reference environment for evaluating SCC susceptibility.

The susceptibility can be expressed well in terms of the ratio of the elongation to fracture in a corrosive

environment to that in dry nitrogen gas. The SCC behaviors in a NaCl solution. greatly depending on

the polarization potential, can be classified into the four potential ranges with the modes of corrosion

attack. The high-purity alloy 7475 shows a more enhanced SCC resistance than 7075.
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Fig.1 Dimensions and orientation of test Fig. 2 Load-elongation curves of the alloys in
specimen. various environments : (a) alloy 7075 and
(b) alloy 7475.
Table 1 Chemical compositions of the alloys (mass%)
Alloy Si Fe Cu Mn Mg Cr Zn Ti Al
7075 | 0.08 0.17 1.55  0.03 2.49 0.21 5.53  0.04 bal
7475 | 0.052 0.092 1.40  0.009 2.34 0.20 5.45 0.039 bal
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Fig. 3 Fracture surface of alloy 7075 specimens
tested in various environments : (a) dry
nitrogen gas. (b) laboratory air, (c) pure Fig. 4 Polarization curves of alloys in 5.3% NaCl
water and (d) 5.3% NaCl solution. (pH5,303K) solution.
Table 2 Tensile properties in the short-transverse direction of the
alloys in dry nitrogen gas.
Yield strength Tensile strength Elongation True tensile
Alloy strength
MPa MPa % MPa
7075-T6 486 560 4.9 585
7475-T6 461 548 8.5 587
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Fig. 5 Stress-elongation curves of alloy 7075 (a)
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Fig.10 SEM fractograph of alloy 7075 specimen
tested at - 600mV .
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