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Fig.1 Schematic illustrations of the ECAP process
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Fig.2 Optical microstructures of original Mg-3Zn-0.2Ca alloy
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Fig.3 Optical microstructures of Mg-3Zn-0.2Ca alloy after ECAP for 1 pass (route A): (a) normal section, (b) extrusion section, and

(c) transverse section
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Fig.4 Optical microstructures of Mg-3Zn-0.2Ca alloy after ECAP for 2 pass(route A): (a) normal section, (b) extrusion section, and

(c) transverse section
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Fig.5 Optical microstructures of Mg-3Zn-0.2Ca alloy after ECAP for 4 pass (route A): (a) normal section, (b) extrusion section, and

(c) transverse section
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Fig.6 Pole figures of Mg-3Zn-0.2Ca alloy after ECAP by route A for 4 passes: (a) <002>, (b) <100>, (c) <101>, and (d) <102>
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Fig.7 Polarization curves of Mg-3Zn-Ca alloys before and after
ECAP with different passes
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Fig.8 EISs for ED direction of Mg-3Zn-Ca alloys section before
and after ECAP with different passes
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Fig.9 Polarization curves for different directions of Mg-3Zn-0.2Ca

alloy sections after ECAE for 4 passes in SBF
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Fig.10 EISs for different directions of Mg-3Zn-0.2Ca alloy

sections after ECAE for 4 passes in SBF
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Fig. 12  EISs for different directions of Mg-3Zn-0.2Ca alloy sections after ECAP for 4 passes in SBF with different time
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Effects of ECAP on Microstructure and Corrosion Behavior of
Biomedical Mg-Zn-Ca Alloy

Zhang Runfang', Liu Debao', Li Hua’, Chen Minfang'
(1. Tianjin University of Technology, Tianjin 300384, China)
(2. Tianjin Meisheng Biological Technology CO., LTD, Tianjin 300384, China)

Abstract: The paper explored the effects of equal-channel angular pressing (ECAP) process on the microstructure and corrosion behavior
of biomedical Mg-3Zn-0.2Ca alloy. As-cast Mg-3Zn-0.2Ca alloy was extruded for 1, 2 and 4 passes by ECAP. The influences of ECAP
process on the microstructure, texture and corrosion behavior of Mg-3Zn-0.2Ca alloy were investigated by optical microstructure
observation, X-ray reflection and electrochemical methods. Particularly, the effects of ECAP process on the microstructure evolution and
electrochemical corrosion behavior was investigated in simulated body fluid on the different cross-section of ECAPed alloy. The results
indicate that with increasing ECAP passes, grain size of Mg-3Zn-0.2Ca alloy are gradually refined, and (0002) basal texture emerges after
ECAP 4 passes. With increasing ECAP passes, the corrosion resistance of Mg-3Zn-0.2Ca alloy increases firstly and then decreases. The
influence of ECAP process on corrosion resistance of Mg-3Zn-0.2Ca is a combined action of grain size, crystal defect and texture. The
corrosion resistance of ED, TD and ND cross-section of ECAPed alloy is different, which of TD section is superior to that of the other two
directions.

Key words: ECAP process; Mg-3Zn-0.2Ca alloy; microstructure; corrosion behavior
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