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Corrosion behavior of medical Ti6Al4V alloys prepared by electron beam melting in artificial body fluid

Wei Chongbin'?, MaJun", Wang Caimei", etal. 1 Beijing AK medical Co., Ltd; 2 Beijing 3D printing orthopaedics
application engineering research center, Beijing, 102200, China

[Abstract] Objective To study the corrosion behavior of medical Ti6Al4V alloys prepared by electron beam melting with
EBM-XOY and EBM-YOZ cross-section that respect to the build direction in Hank's solution. Methods Corrosion be-
havior and mechanism of the alloys was investigated in Hank's solution by means of open-circuit potential and potentiody-
namic polarization techniques. The surface morphologies and phases were analyzed by SEM, XRD and optical micro-
graphs. Commercially forged medical Ti6Al4V was also investigated to make a comparison. Results In comparison with
forged Ti6Al4V, EBM-YOZ Ti6Al4V exhibited a good corrosion resistance with nearly the same open-circuit potential,
corrosion potential and corrosion current. EBM-XOY Ti6Al4V exhibited inferior corrosion behavior to EBM-YOZ and
forged Ti6Al4V alloys. This behavior can be attributed to more a phase and a+f phase interfaces, and the a phase
appeared to be corroded to continued dissolution than the B phase. Conclusion The different cross-section of medical
Ti6Al4V prepared by electron beam melting has the different corrosion resistance. EBM-YOZ section which is parallel
to the build direction exhibited the similar corrosion resistance with commercially forged Ti6A14V, while EBM-XOY sec-
tion which is perpendicular to the build direction shown inferior corrosion behavior.
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