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Anticorrosion Behaviors of AM50 Mg Alloys
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Abstract The surface treatment of AM50 Mg alloys is conducted by the laser shock peening (LLSP) technique. The

resistance to tensile stress corrosion and the fracture morphologies of specimens in NaCl solution are investigated.

The compositions of the fracture are also analyzed. The effects of laser shock layer number and Cl™ concentration on

the anticorrosion behavior of AM50 Mg alloys are researched. The results show that the large area LSP treatment to

AM50 Mg alloys can induce the compressive residual stress and make the refinement of surface grains, and thus the

resistance to tensile stress corrosion of AM50 Mg alloys is significantly improved. The resistance to tensile stress

corrosion of AM50 Mg alloys is enhanced with the increase of laser shock layer number, but is weakened with the

increase of Cl~ concentration.
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Table 1 Chemical compositions of AM50 Mg alloy

(mass fraction, %)

Element Al Mn Cu Fe Si Mg
Content 4,83 0.32 0.001 0.001 0.003 Bal.

@ R9

LSP region

LSP region ’ '

LSP region -

:

LSP region

1 R phaRE . () 7R B (b) S I

Fig. 1 Stress corrosion specimen. (a) Schematic; (b) physical map
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Table 2 Experimental results of SSRT test of specimens in 3.5% NaCl solution

Specimen Mass fraction of NaCl /% Fracture time /h Tensile strength /MPa  Maximum strain /%
LSP-0 3.5 7.30 76.2 2.56
LSP-1 3.5 9.37 99.4 3.32
LSP-2 3.5 9.85 114.1 3.52
LSP-4 3.5 11.33 114.6 4.04
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Fig. 3 Fracture topographies of specimens in 3.5% NaCl
solution. (a) LSP-0; (b) LSP-1; (¢) LSP-2; (d) LSP-4
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Fig. 4 Fracture morphologies of specimens in 3.5% NaCl solution. (a) LSP-0; (b) LSP-1; (¢) LSP-2; (d) LSP-4
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Fig. 5 Energy spectra of near surface fracture of specimens in 3.5% NaCl solution.
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Fig. 6 Stress-strain curves of specimens in NaCl

solutions with different concentrations
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Table 3 Experimental results of SSRT test of specimens in NaCl solutions with different concentrations

Specimen Mass fraction of NaCl /% Fracture time /h Tensile strength /MPa  Maximum strain /%
LSP-0 3.5 7.30 76.2 2.56
LLSP-1 3.5 9.37 99.4 3.32
LSP-0 7 6.63 69.2 2.38
LSP-1 7 8.42 88.1 2.98
LLSP-0 14 6.18 62.3 2.20
LSP-1 14 7.97 73.9 2.81
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