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Fig. 1 Ti-Fe binary phase diagram and cluster structures: (a) Ti-Fe binary phase diagram; (b) [Fe-Ti4] cluster structure; (c)

[Ti-FegTig] cluster structure
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Table 1 EPMA quantitative analysis results of corroded surface for Ti-Fe alloys

Alloy Passive film

Ti Fe Zr O
Ti70'60F829_40 50.473 10.442 - 39.085 TiOz/FeZO3
Ti64'52F829_322r5'86Y0v30 51.553 8.642 2.249 37.556 T102/Fezo3
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Fig. 6 Corroded surface morphologies of two alloys in
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Microstructure and properties of Tigys:Fe293:7Zr586Y .30
biomedical alloy produced by laser rapid prototyping

HAN Li-ying"?, WANG Cun-shan', QIANG Jian-bing'

(1. Key Laboratory for Materials Modification by Laser, Ion, and Electron Beams,
Ministry of Education, Dalian University of Technology, Dalian 116023, China;
2. Laser Advanced Manufacturing Technology Center,

University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: A Tigy s5Fey9 30 Zrs.86Y 30 alloy was designed through a “cluster-plus-glue-atom” model, and then was prepared
by laser rapid prototyping on pure titanium substrate. The microstructure, formability, hardness, elastic modulus, and
corrosion resistance of the alloy were investigated by X-ray diffraction, scanning electron microscopy, 3D surface profiler,
micro-hardness tester, nano indenter and electrochemical work station, and comparative analysis with Tizg goFep9 40 binary
cutectic alloy was conducted. The results show that the microstructure of the Tigy spFea9 32 Z1586Y .30 alloy is featured with
dendritic eutectic structure. Y addition not only suppresses the formation of Ti;Fe,O oxide, but also improves the
formability of the alloy. The hardness of the Tigy soFey930 Zrs586Y 030 alloy is improved by 14% compared with that of
Tizo0F€290.40 alloy. Whereas the elastic modulus is reduced by 32%. Moreover, the corrosion resistance of Tigg s:Fe29 32~
Zrs36Y 030 alloy is superior to that of Tiz ¢gFea9 49 alloy in Hank’s solution.

Key words: titanium alloy; laser rapid prototyping; composition design; microstructure; property
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