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Corrosion behavior of ultra-fine grain bulk Al-5%Cu alloy
fabricated by equal-channel angular pressing

SONG Dan, MA Ai-bin, JIANG Jing-hua, LIN Ping-hua, FAN Jun-feng

(College of Mechanics and Materials, Hohai University, Nanjing 210098, China)

Abstract: The effect of strain-induced grain refinement on the corrosion behavior of ultra-fine grain bulk Al-5%Cu alloy
fabricated by equal-channel angular pressing (ECAP) was investigated by constant immersion tests and electrochemical
corrosion in NaCl solution. The results show that the ECAP Al-Cu alloy obtains a finer grain size (200—300 nm) of a(Al)
matrix, and the original net-like coarse § phase is also broken into uniformly distributed fine particles with grain size of
about 10 um. The corrosion resistance of ultra-fine grain (UFG) Al-Cu alloy is obviously improved with alleviated
corrosion damaged morphologies in constant immersion test, and the alloy has more positive open circuit potential (go),
higher fitted R, values, more positive self corrosion potential (p,) and lower corrosion current (J;) values in
electrochemical measurements.
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Table 1 Chemical composition of as-received cast Z1203

Al-Cu alloy (mass fraction, %)
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Fig.l Schematic diagram of ECAP process
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Fig.2 Optical micrographs of as-cast (a) and UFG (b) Al-Cu
alloys
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Fig.3 TEM images (a), (b) and SAED pattern (c) of UFG
Al-Cu alloy
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Fig.4 SEM images of as-cast (a) and UFG (b)Al-Cu alloys

after immersion in 3.5% NaCl solution for 3 d
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Fig.5 Macro morphologies of as-cast (a) and UFG (b) Al-Cu

alloys after immersion in 3.5% NaCl solution for 10 d
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Fig.6 EIS nyquist plots (a) and equivalent circuit

electrochemical impedance spectra (b) of as-cast and UFG

Al-Cu alloys in 10 mmol/L NaCl solution
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Fig.7 Potentiodynamic polarization curves of as-cast and

UFG Al-Cu alloys in 10 mmol/L NaCl solution
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Fig.8 SEM image (a) and EDS spectrum (b) of as-cast Al-Cu
alloy
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