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Fig. 1 Aging hardening curves of Al-Cu-Mg-Ag alloy with

different cold rolling deformation amounts
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Fig. 2 Cross-section corrosion morphologies of Al-Cu-Mg-Ag with different cold rolling deformation amounts after IGC: (a), (b)
50%; (c), (d) 80%; (e), (f) 90%
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Fig.3 Macroscopic pictures of Al-Cu-Mg-Ag with different cold rolling deformation amount after immersion in EXCO solution for

different time: (a) 36 h, 50%; (b) 72 h, 50%; (c) 36 h, 80%; (d) 72 h, 80%; (¢) 36 h, 90%; (f) 72 h, 90%
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Fig. 4 OM microstructures of Al-Cu-Mg-Ag with different cold rolling deformation amounts: (a) As-cold rolled, 50%; (b)
As-solutioned, 50%; (c) As-cold rolled, 80%; (d) As-solutioned, 80%; (e) As-cold rolled, 90%; (f) As-solutioned, 90%
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Fig. 5 TEM images of peak-aged Al-Cu-Mg-Ag with different cold rolling deformation amounts: (a), (b) 50%; (c), (d) 80%; (e), (f)

90%
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Effects of cold rolling deformation amount on corrosion
resistance of AlI-Cu-Mg-Ag new heat-resistant Al alloy

LIU Xiao-yan, WANG Zhao-peng, WANG Jia-qi, WU Xiu-xia, GAO Fei

(College of Equipment Manufacture, Hebei University of Engineering, Handan 056038, China)

Abstract: The effects of cold rolling deformation amount (50%—90%) on the corrosion resistance of Al-Cu-Mg-Ag
heat-resistant Al alloy were investigated by intergranular corrosion (IGC) tests and exfoliation corrosion (EXCO) tests.
The corrosion mechanism was researched by optical microscopy (OM) and transmission electron microcopy (TEM)
analyses. The results show that with increasing the cold rolling deformation amount, the recrystallized grains are refined,
the width of precipitation free zone (PFZ) and the potential difference between PFZ and the matrix decrease. The IGC
resistance of the alloy is mainly determined by the microstructure of grain boundary, which is enhanced with increasing
the cold rolling deformation amount. The EXCO resistance of the alloy is mainly determined by the microstructure of the
grain boundary and the recrystallized grain morphology. The EXCO resistance of Al-Cu-Mg-Ag alloy decreases, and then
increases with the increase of the cold rolling deformation amount. The alloy with deformation amount of 50% possesses
the best EXCO resistance.

Key words: Al-Cu-Mg-Ag Al alloy; cold rolling deformation; corrosion mechanism; precipitation free zone; grain

morphology
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