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Effects of Ultrasonic Shot Peening on Corrosion Behavior of AZ80M Alloy
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Abstract: AZ8OM magnesium alloy plates were processed by ultrasonic shot peening. The results reveal that grain
size on the surface layer of AZ80M magnesium alloy is significantly reduced. Within 50 pm from the peening sur-
face, severe plastic deformation occurrs with some micro cracks. In the range of 50~150 ym from the peening
surface, grain refinement is observed, the structure is dense and free of apparent defects. The corrosion resistance
of sample after ultrasonic shot peening is significantly improved, with an open-circuit potential of —1.551 V, a
self-corrosion potential of —1.481 V, and a passivation impedance R. up to 1 772 Q * cm®. Furthermore, immer-
sion corrosion test indicates that the corrosion rate is significantly reduced with more uniform corrosion morphol-
ogy and better corrosion protection.
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Tab.1 Chemical composition of AZ80M magnesium alloy %

wWB

TR

Al Zn Mn Si Mg
bR 7.8~9.2  0.20~0.80 0.15~0.50 <C0.10 K&
S 8.31 0.52 0.28 0.01 St
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1200 W, B 20 kHz, AL B9 A2 K 25 mm,
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Fig.1 Ultrasonic shot peening equipment and sample

after peening
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Fig.2 Microstructure of AZ80M alloy sample before and after peening
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Fig.3 XRD patterns of AZ80M sample surface
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Fig.5 Polarization curves of AZ80M alloy in 3.5% NaCl solution
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Tab.2 Polarization curve fitting values of AZ80M alloy in
3.5 % NaCl solution
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Fig.6 Electrochemical impedance spectrum of AZ8OM
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Tab.4 Corrosion rate of AZ80M alloy in different concentrations
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Fig.9 Overall surface morphologies of AZ80M with different treatment methods in different concentrations of NaCl solution for 24 h
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Fig.10 Macroscopic corrosion morphology of AZ80M alloy with different treatment methods in different concentrations of
NaCl solution for 24 h
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