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Effect of equal channel angular pressing on microstructure and corrosion
property of Mg-4Zn-1Mn-0. 2Ca alloy

Yu Jiawen, Cao Xiaoqing, Wang Lifei, Wang Yongxiang, Li Yongqiao
(College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The influences of equal channel angular pressing (ECAP) on the microstructure and corrosion property of biomedical Mg-4Zn-
1Mn-0. 2Ca alloy were investigated. Then, Mg-4Zn-1Mn-0. 2Ca alloy was subjected to eight passes of equal channel angular pressing de-
formation to obtain the alloys in different states, and the microstructures of the samples in three states were observed. Furthermore, the
minimum grain size of the alloy after eight-pass deformation was 10. 52 pwm, and the microstructure was more uniform. The corrosion rate
of the alloy in the simulated body fluid (SBF) was measured by immersion experiment, and the corrosion rate of the alloy by eight-pass
deformation was the lowest at 1. 897 mm - y~'. Moreover, the change of the corrosion behavior for the alloy after the ECAP deformation
was analyzed by electrochemical experiment. The results show that after ECAP deformation, the grains of extruded Mg-4Zn-1Mn-0. 2Ca
magnesium alloy are gradually refined and the microstructure is more uniform. With the increasing of extrusion pass, the local impedance
of the alloy in SBF is gradually increased, and the corrosion resistance is improved.
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Fig. 1  Optical microstructures of Mg-4Zn-1Mn-0. 2Ca alloy

(a) Original extruded alloy
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Fig.2  Hydrogen evolution rates and weight loss rates of Mg-4Zn-1Mn-0.2Ca

alloy immersed in SBF for seven days
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Fig. 3 Open circuit potential for Mg-4Zn-1Mn-0. 2Ca alloy
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Fig. 4 Potentiodynamic polarization curves for Mg-4Zn-1Mn-0. 2Ca alloy
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Table 1 Fitting parameters of potentiodynamic polarization

curves for Mg-4Zn-1Mn-0. 2Ca alloys
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Mg-4Zn-1Mn-0. 2Ca-4P -1.526 211.7 4. 84
Mg-4Zn-1Mn-0. 2Ca-8P —1.469  190. 1 4.34
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Fig. 5 Electrochemical impedance spectroscopy for

Mg-4Zn-1Mn-0. 2Ca alloy in SBF
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