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Effect of cold deformation and annealing on
intergranular corrosion property of SE06 aluminium alloy plates

ZHANG Xin-ming" % NIE Zuo-ren', HUANG Hui', WENG Sheng-ping', GAO Kun-yuan'

(1. School of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China;
2. Materials and Technology Research Institute, Dongfeng Commercial Vehicle Technical Center, Wuhan 430056, China)

Abstract: The effects of cold deformation and annealing on the intergranular corrosion property of SE06 aluminium alloy
plates were investigated by intergranular corrosion property tests and transmission electron microscope (TEM). The
results show that the intergranular corrosion property of SE06 aluminium alloy plates has close relationship with the
distribution, morphology and quantity of § phase. When the cold deformation is under 40%, § phase is easy to precipitate
continuously at grain boundaries which will worsen the intergranular corrosion property. When the cold deformation
exceeds 55%, S phase is not easy to achieve succession after stabilizing annealing and the SE06 aluminum alloy plates
have favorable intergranular corrosion property. Sensitization tests indicate that the effect of stabilizing at 120 C is not
desirable for SE06 aluminum alloy plates at cold deformation of 55%—80%, whereas the aluminum alloy plates annealed
at 220 ‘C can obtain homogeneous subgrains and § phase distributes discretely at grain boundaries and subgrain
boundaries which can reduce the degree of supersaturation to some extent. Therefore, the intergranular corrosion property
of SE06 aluminum alloy plates at stabilizing annealing states won’t degenerate obviously in the long-term using process.
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&1 SE06 HIIL A Hy
Table 1 Chemical composition of SE06 aluminum alloy plate

(mass fraction, %)

Mg Mn Zr Er Al

6.17 0.42 0.16 0.37 Bal.
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Fig. 1 Effect of cold deformation on intergranular corrosion

depth of 5SE06 aluminum alloy plates
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Fig. 2 Intergranular corrosion morphologies of SE06 aluminum alloy plates with different states: (a) 25%-(120 C, 2 h);
(b) 25%-(220 °C, 2 h); (¢) 55%-(120 C, 2 h); (d) 55%-(220 ‘C, 2 h)
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Fig. 3 Effect of sensitization time on intergranular corrosion

depth of 5E06 aluminum alloy plates at 150 C
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Fig. 4 Hardness variation of 5SE06 aluminum alloy plates with

different cold deformation annealing at different temperatures
for 1 h
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Fig. 5 TEM images of SE06 aluminum alloy plates with different states: (a) 25%-(120 °C, 2 h); (b) 55%-(120 °C, 2 h); (c)
80%-(120 °C, 2 h); (d) 25%-(220 C, 2 h); (e) 55%-(220 °C, 2 h); () 80%-(220 C, 2 h)
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Fig. 6 TEM images of 5E06 aluminum alloy plates after sensitizing at 150 C: (a) 25%-(120 ‘C, 2 h)+(150 ‘C, 10 h); (b) 25%-(120
‘C, 2 h)+(150 °C, 250 h); (¢) 55%-(220 °C, 2 h)+(150 ‘C, 10 h); (d) 55%-(220 ‘C, 2 h)+(150 °C, 100 h); (¢) 80%-(220 °C, 2 h)+(150

'C, 10 h); (f) 80%-(220 °C, 2 hy+(150 ‘C, 100 h)
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Fig. 7 TEM images of SE06 aluminum alloy plates with different stabilized annealing states after sensitizing at 150 ‘C for 10 h: (a)

55%-(120 °C, 2 h); (b) 80%-(120 C, 2 h)
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Fig. 8 Hardness variation of 55% cold deformation 5E06

aluminum alloy plates annealing for different times
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