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Fig.2 XRD patterns of casted MgezZn,sCas alloy (a) and surface amorphized samples at different laser scanning speeds (b)
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Fig.4 Surface SEM microstructures of amorphous layer of sample S1(a, b); EDS spectrum of area A in Fig.4a (c)
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Fig.9 Mass loss curves of casted Mgs:ZnysCas alloy and two surface

amorphized samples as function of immersion time in SBF solution
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Fig.11 Surface corrosion morphologies of casted Mgs;ZnysCas (a) and laser amorphized sample S1 (b) and S2 (c) after immersion in SBF

solution for different time
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Fig.12 Surface morphologies of sample S1 after immersion in SBF solution for different time: (a) 1 h, (b) 6 h, and (c) 12 h
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Table 2 Polarization curves parameters of casted Mges;ZnzsCas and

two samples after laser amorphization in SBF solution

Sample Econ/V vs. Ag/AGCI  leor/A €m?  Corrosion rate/mm a™
As-cast -1.31 1.2010° 0.2618

S1 -1.22 1.91x10°¢ 0.0416

S2 -1.15 9.20x107 0.0210
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Table 3 EIS plots fitting results
RJ/Q-cm? Qu/LF €m? R/Q-cm? Qi LF €m? Ry/Q-cm?
As-cast 32.31 18.44 1036 14.81 210.8
S1 34.23 10.12 3218 9.02 55.02
S2 31.69 6.37 4359 4.89 40.16
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Fig.16 Schematic diagram of corrosion mechanism of the casted

Mge7Zn2sCas alloy after laser amorphization in SBF solution
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Investigation on the Laser Amorphization of Mgg;Zn,sCas Alloy and
Its Bio-corrosion Resistance

Song Jie!, Ding Hao®, Ding Hongyan*?, Zhou Guanghong®
(1. Faculty of Mechanical & Material Engineering, Huaiyin Institute of Technology, Huaian 223003, China)
(2. School of Mechano-Electronic Engineering, Sugian University, Sugian 223800, China)

Abstract: Mg-Zn-Ca alloys are expected to be widely used in human bone tissue implant materials due to their excellent mechanical properties, good
biocompatibility and excellent degradability. However, the poor bio-corrosion resistance of magnesium alloys limits their further clinical application.
The surface of MgezZn,sCas alloy with eutectic composition was modified by laser amorphization. The effect of laser scanning speed on the
microstructure and phase composition of Mgs;ZnzsCas alloys amorphous coating were studied. The bio-corrosion behavior of the alloy surface before
and after laser amorphization in artificial body fluid (SBF) was tested. The results show that a large amount of amorphous materials and a small amount
of crystal materials were formed on the surface of the specimens after laser amorphization. With the increase in laser scanning speed, more amorphous
phase were formed on the alloy surface. The formation of crystal phases was mainly caused by thermal activation due to the thermal influence of
subsequent laser processing, and some crystal phase nucleated and grew up. Compared with the as-cast magnesium alloy, the corrosion potential of the
amorphous layer prepared under the higher laser scanning speed in SBF solution was positively shifted by 0.16 V, and the corrosion current density is
7.6% of the value of as-cast samples. The existence of a small amount of crystal phase on the alloy surface became an active channel to form surface
corrosion, which had a slightly negative impact on the corrosion performance of the alloy surface. The biological corrosion resistance of Mgs;ZnzsCas
alloy can be effectively improved by laser amorphization treatment, which shows a good application prospect in biomedical implants.
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