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Applications of Additive Manufactured Titanium Alloys in the Human Environment
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Abstract ; As the current mainstream human implants, it is of great significance to investigate the corrosion behav-

ior of titanium alloys in various human environments. The characteristics and advantages of different additive

manufacturing technologies were reviewed, and the corrosion behavior of titanium alloys prepared by selective

laser melting and electron beam melting in different human environments were mainly discussed, such as oral cav-

ity and hard bones, and some specific simulated human environments as well as experimental conclusions were

summarized. On this basis, the problems that need to be improved in the applications of additive manufactured

titanium alloys in the human environment were proposed, and large-scale applications and prospects were

predicted.
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Tab.1 Concentration of titanium in specimens around

implants (ICP-MS) [}
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Fig.1 Determination of the element release of Ti-6 Al-4V alloy
before and after soaking in H, O, and albumin by inductively

coupled plasma mass spectrometry(ICP-MS)
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Fig.2 The effect of H,O,, albumin, and the combination of
albumin and H, O, on the corrosion potential and corrosion

current density of Ti-6 Al-4V in physiological saline(PS)™!
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Fig.3 CAD modeling drawing of scaffold and
scaffold prepared by DMDP"
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Effects of Different Cast Methods on the Microstructure and Mechanical

Properties of Al-Li-Cu-Mg-Sc-Zr Alloy

Wang Yixiao', Wu Guohua', Zhang Liang', Zhang Xiaolong', Li Peisen’
(1.National Engineering Research of Center of Light Alloy Net Forming, School of Materials Science
and Engineering, Shanghai Jiaotong University; 2.Shanxi Jianghuai Heavy Industry Co., Ltd.)

Abstract: Al-2Li-2Cu-0.5Mg-0.2Sc-0.2Zr alloys were prepared by sand casting, metal mold casting and low pres-
sure casting,respectively. The microstructure and mechanical properties of the alloys with different casting meth-
ods were investigated by OM, SEM, XRD and tensile testing. The results show that the as-cast microstructure of
the alloy by different casting methods mainly consists of a-Al, 8'-Al, Li, §-Al, Cu, T,-Al, CuLi. With a higher
cooling rate and pressure, the density of precipitates mainly composed of Al;Zr and copper-rich phase are varied.
With the increase of the cooling rate and pressure, the microstructure of alloy is refined, where the grain size of
metal mold casting and low-pressure casting is about 34.85 pym and 42.42 ym, respectively. In addition, the ulti-
mate tensile strength of alloy by metal mold casting reach up to 277 MPa, while the elongation of alloy by low
pressure casting reaches 1.5%. The fracture morphology show that the alloy by metal mold casting and low-pres-
sure sand casting contain a large number of dimples, however sand mold casting alloys have more internal de-
fects, which are mainly related to the grain size, secondary phase size and density, internal defects of the alloy.

Key Words: Al-Li-Cu-Mg-Sc-Zr Alloy, Casting, Mechanical Properties, Microstructure
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