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Intergranular corrosion and SCC properties of AI-Mg—Si alloy sheets™

Shuhei OSAKI**, Katsuyuki KINOSHITA** and Daisuke NAGANUMA***

Properties on intergranular corrosion (IC) and stress corrosion cracking (SCC) of three AI-Mg-Si alloys with a
fixed Mg content were studied. IC test samples and tensile specimens were prepared from cold rolled sheets of alloy
No. 2 (Al-0.7%Mg—0.45%Si), alloy No. 5 (Al-0.7% Mg-1.1%Si) and alloy No. 7 (Al-0.7% Mg—0.45 % Si—0.34
9% Cu), subjected to solution treatment and then aging at 448 K. When immersed in an acid NaCl aqueous solution
based on ISO11846—B method, alloys No. 2 and No. 5 were immune to IC, while alloy No. 7 showed a high sen-
sitivity to IC under a wide range from underaging to overaging. Tensile tests by SSRT (slow strain rate technique)
in the solution of IC tests were carried out to evaluate the index I of susceptibility to embrittlement as the ratio of
reduction in elongation, compared to that in laboratory air. The index I of peak-aged specimens was ranked on the
order of alloy No. 5> No. 2> No. 7, which disagreed with the tendency of IC susceptibility. Intergranular stress-
corrosion cracks occurred in the SSRT tests were attributed to strain-induced APC (active path corrosion) for al-
loys No. 5 and No. 2, accompanied with preferential breakdown of surface film along grain boundary zones, while
for alloy No. 7 to pre-existing APC caused by solute-depleted zone along grain boundaries.
(Received September 5, 2002)
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Table 1 Chemical composition of the alloys

Alloy | Si Fe Cu Mn | Mg Zn Mg/Si
No. 2 | 0.44 | 0.02 | <0.01 | <0.01 | 0.70 | <0.01 | 1.59
No. 5|1.07 | 0.03 | <0.01 | <0.01 | 0.70 | <0.01 | 0.65
No. 7 | 0.46 | 0.03 0.34 | <0.01]0.70 | <0.01 | 1.52
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Fig. 1 Tensile specimen for SSRT tests.
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Fig. 2 Changes of (a) hardness and (b) corrosion rate
with aging at 448 K of AlI-Mg—Si alloys.
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Fig. 3 SEM micrographs showing corrosion attack of (a)
alloy No. 5-PA (peak—aged) and (b) alloy No. 7-UA
(underaged) .

Table 2 Tensile property of AI-Mg—Si alloys

Alloy | Aging | oys (MPa) | o (MPa) | 6 (%) | @ (%)
UA 127 182 13 78
No.2 | PA 230 243 5 50
OA 249 257 2 35
UA 252 303 9 31
No.5 | PA 285 316 5 26
OA 289 309 2 19
UA 221 268 10 70
No.7 | PA 264 288 5 56
OA 267 289 5 53

oys: Yiels strength, gp: Tensile strength, J: Elongation,
@: Reduction of area
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Fig. 4 SEM micrographs showing fracture appearance of

tensile specimens peak-aged. Alloy (a) No. 2, (b) No. 5
and (¢) No. 7.
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Fig. 5 Stress-strain curves on SSRT tests of alloys (a)
No. 2, (b) No. 5 and (¢) No. 7.
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Fig. 6 SEM micrographs showing fracture forms near
ruptured area of SSRT test specimens peak-aged. Alloy
(a) No. 2, (b) No. 5 and (¢) No. 7.
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Fig. 7 Susceptibility index of embrittlement of AlI-Mg—Si
alloys.
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Fig. 8 Magnified SEM images showing intergranular
fracture facet of (a) alloy No. 2-PA and (b) alloy No. 5—
PA under tensile tests.
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Fig. 9 Magnified SEM images showing intergranular
SCC fracture surface of (a) alloy No. 2-PA and (b) alloy
No. 5—PA under SSRT tests.
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Fig. 10 Schematic illustration of slip step along grain

boundary on a tensile specimen.
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