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Effects of Zn on Microstructure and Bio-corrosion of Biodegradable Mg-Si Alloy
Ouyang Kangxin, Ren Jiajun, Chao Guogiang, Jin Fan, Zhang Lei
(School of Aeronautical Manufacture Engineering, Nanchang Hangkong University)

Abstract: The effects of Zn on microstructure and bio-corrosion of biodegradable Mg-1.38Si alloy were investiga-
ted. The results show that Zn has preferable modification effect on Mg, Si phase in as-cast Mg-1.38Si alloy. The
morphology of primary Mg, Si phase is converted from polyhedral to finely particle-like and the eutectic Mg, Si
phase is refined after Zn addition. With the increase of Zn contents, the amount of Mg, Si phase is further de-
creased, and the corrosion rate and corrosion current density of the alloy are gradually decreased, while the corro-
sion potential of the alloy is gradually moved towards positive direction, indicating the enhancement of corrosion
resistance. When the Zn content is 1.5% , the corrosion resistance of the alloy presents desirable.
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Tab.1 EDS analysis of second phase in alloy %
. B
AN
f Mg Si Zn
A 85.91 13.52 0.47
B 85.47 13.74 0.72
C 99.63 - 0.36
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Fig.4 Corrosion rate of as-cast alloys after 120 h

of immersion in SBF solution
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Tab.2 Fitting results of polarization curves

e Eon/V J coor/ (pA + em™%)
Mg-1.38Si —1.522 14.715
Mg-1.38Si-0.5Zn —1.496 11.125
Mg-1.38Si-1.0Zn —1.458 10.311
Mg-1.38Si-1.5Zn —1.413 9.031
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Effects of Zinc on Structure and Friction Wear Properties of ZCuSn10Pb10 Alloy

Liu Yijun, Zhang Guowei, Wang Zhaojie, Kang Yuanyuan
(School of Materials Science and Engineering, North University of China)
Abstract ;: The influence of different zinc contents on the structure and wear properties of ZCuSn10Pb10 alloy under
gravity casting was investigated. The results indicate that Pb particles are large and segregated between the den-
drites when the Zn content is in the range of 0.1% to 1%, which are fine and uniformly distributed when the Zn
content is in the range of 1% to 1.9%. The hardness of alloy has little change when Zn addition is in the range of
0.1% to 1.3% , which begins to be decreased after the Zn content is over 1.3%. The alloy with the zinc content of
1.3% exhibits desirable tensile strength and elongation. Under dry friction conditions, the wear rate of the alloy
presents an increase-decrease-increase trend with the increase of the zinc content, which reaches the minimum
with zinc content of 1.3%. After the wear test, the Pb [ilm is evenly distributed on the contact surface, playing a
role of lubricant. Under the condition of low oil lubrication, the friction coefficient and wear rate of the alloy are
slightly fluctuated when the Zn content is in the range of 0.1% ~1.6% , which are increased apparently when the
zinc content is over 1.6 %.

Key Words: Pb-Sn Bronze, Zn Content, Friction Wear, Mechanical Properties
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