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Abstract

The effects of creep aging process parameters (uniaxial tensile stress and creep aging time) on the
intergranular corrosion (IGC) resistance of Al-0.62Mg-0.55Si alloy were investigated in this paper
by means of IGC immersion test and transmission electron microscopy (TEM). The test results showed
that the IGC susceptibility of the peak-aged experimental Al-Mg-Si alloy decreased with increasing
of applied stress; the minimum IGC depth is observed in the specimen under an applied stress of 75
MPa. Under the same applied stress condition, the slightly overaged specimen (75 MPa/12h) exhibits
the bestIGC resistance and achieves a favorable balance between strength and corrosion resistance.
TEM microstructure analysis revealed that, on the one hand, the applied stress promotes precipita-
tion while reducing the width of the precipitate-free zone (PFZ), thereby decreasing the probability
of forming corrosion micro-galvanic couples between grain boundary precipitates and the PFZ. On
the other hand, the grain boundary precipitates are discontinuously distributed, which interrupts the
corrosion propagation path, enabling the slightly overaged 75 MPa/12h specimen to obtain good IGC
resistance.
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Figure 1. The optical microstructure of starting material
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Figure 2. Schematic diagram of the specimen dimensions for creep aging
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Figure 3. Aging hardening and electrical conductivity curves for specimens under different applied stresses: (a) Aging hard-
ening curves; (b) Electrical conductivity curves; (c) Mechanical properties of the specimens under 75 MPa applied stress creep
aging conditions
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Figure 4. Corrosion morphology of the samples cross-section under different stress conditions: (a) 0 MPa; (b) 25 MPa; (c) 50
MPa; (d) 75 MPa
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Figure 5. Corrosion morphology of the samples cross-section under different creep aging times: (a) 75 MPa/2h; (b) 75 MPa/6h;
(c) 75 MPa/8h; (d) 75 MPa/12h
5. ANEMETR AT E)R A A E AN 1 2SR . (a) 75 MPa/2h; (b) 75 MPa/6h; (c) 75 MPa/8h; (d) 75 MPa/12h
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Figure 6. TEM microstructures of samples under different stress conditions: (a) 0 MPa; (b) 25 MPa; (c) 50 MPa; (d) 75 MPa
6. REIN D&M TAFRIBESHRREMALR: (2) 0 MPa; (b) 25 MPa; (c) 50 MPa; (d) 75 MPa
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Figure 7. TEM microstructures of the samples under different creep aging times: (a) 75 MPa/2h; (b) 75 MPa/6h; (c) 75 MPa/8h;
(d) 75 MPa/12h
7. FAENETHEERR RS E R R (a) 75 MPa/2h; (b) 75 MPa/6h; (c) 75 MPa/8h; (d) 75 MPa/12h
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