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Development of high strength and high corrosion resistant Mg alloys by
controlling geometrical and electrochemical heterogeneity
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Corrosion and stress corrosion cracking behavior of Mg/LPSO two-phase alloys
have been investigated. Multifunctional Mg alloys with LPSO phase have been designed by
heterogeneity integration method that considers geometrical and electrochemical viewpoints. (1)
Relationship between corrosion behavior and Volta potential difference between alpha-Mg and LPSO
phases was clarified. (2) New slow strain rate tensile testing integrated with direct current
potential drop method has been developed. Coarse alpha-Mg and LPSO grains with strong fiber-texture
are effective for prevention of SCC. (3) Acoustic emission method has been applied to Mg corrosion
study. Application of adaptive sequential k-means analysis of AE signal reveled activity of few
concurrently active processes during anodic and cathodic polarization measurements. Acoustic
emission technique has a potential In corrosion science.
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Fig. 2 Ultimate tensile stress and SCC
threshold stress of extruded MgezZn,Y 2 and
Mgos.75ZN0gsY 205Al035 aloys in air and
immersed in 0.1 mol/l NaCl saturated with

Mg(OH)a.
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Fig. 3 Dynamically anodic polarization
curve (sweep rete: 1 mV/s) and time
evolution of the AE amplitude and count
rate of extruded MgszZn,Y 2 alloy immersed
in 0.1 mol/l NaCl saturated with Mg(OH)2.
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