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Stress corrosion behavior of 7075 aluminum alloy by heating aging
treatment in simulated seawater containing SRB
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Abstract; The 7-series aluminum alloy is a kind of alloy which can be strengthened by heat treatment.
Therefore, the heat treatment process is an important factor affecting the stress corrosion performance. In this
paper, a new kind of thermal treatment draft was researched for tuning the comprehensive properties of Al
alloy. The effect of SRB on stress corrosion behavior of aluminum alloy under different heating aging treatment
was studied in simulated marine solution with sulfate-bearing reducing bacteria (SRB). The difference of
stress corrosion behavior of aluminum alloy in sterile solution and SRB solution was compared by analyzing the
stress-strain curves and fracture morphology. The results show that the heating aging treatment could improve
the self-corrosion potential of the alloy, reduce the corrosion current density and stress corrosion sensitivity

(1.

sce

) of the alloy. SRB could promote the corrosion of the alloy through metabolism and change the
mechanism of stress corrosion cracking, which made the main mechanism of the alloy change from anodic
dissolution to hydrogen induced cracking.
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Table 1  Chemical composition of 7075 alloys (wt. % )

Mg Cu Mn Si Fe Cr

1.20 0.23 0.072 0.40 0.23
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Fig. 1 Schematic diagram of SSRT test equipment
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Fig.3 The equivalent circuit of corrosion for alloys after

aging treatment
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Table 2 The equivalent circuit of galvanic corrosion for

alloys after heating aging treatment in

different solution

Process Solution R./(Q-cm?) R/(Q+em®) R,/(Q-cm?®)

Sterile 46.67 993 3 008
H40

SRB 35.36 1 004 2 498

Sterile 46.20 1228 5 649
H20

SRB 36.31 1268 3320

Sterile 46.24 1336 6 211
H10

SRB 35.44 1387 5471
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Table 3 I, values of alloys after different aging treatments

in sterile and SRB-inoculated solutions

Process I (Sterile solution) /% I (SRB solution) /%
H40 25.0+0.6 35.0+0.50
H20 19.6 +0.8 25.0+0.35
H10 17.3 +£0.2 21.8+0.25
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Fig. 6  Fracture morphologies of heating aged alloy in solutions; (a) H40-sterile solution; (b) H40-SRB solution; (¢) H20-sterile
solution; (d) H20-SRB solution; (e) H10-sterile solution; (f) H10-SRB solution
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Fig.7 The lateral fracture morphologies and EDS of alloys in solutions; (a) H40-sterile solution; (b) H40-SRB solution; (c¢)
H20-sterile solution; (d) H20-SRB solution; (e) H10-sterile solution; (f) HI0-SRB solution
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