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Abstract: This article investigated the microstructure and electrochemical corrosion properties of electron beam 3D printed
Ti-6A1-4V alloy and the relationship between both. The results indicate that the original B columns that grow along epitaxial
direction, parallel to the molding direction ( XOZ plane), are mainly composed of columnar grain boundary a phase and
cluster @ growing along the grain boundary and basket-weave microstructure inside the grain. The a-sheet orientation of the
basket structure is different, and the small rod-like B phase is located between the « sheets. The corrosion resistance of each
molding surface were studied by measuring the dynamic polarization curve and electrochemical impedance spectroscopy of the
alloy in hydrochloric acid solution. Compared with XOY surface, XOZ surface shows better corrosion resistance, this differ-
ence in performance is closely related to the microstructure of the alloy, which mainly reflected in the terms of the content of
B phase by means of OM, SEM and TEM. The higher 8 phase content of the XOZ surface has the better corrosion resistance.
Therefore, by controlling the molding process to obtain a high content of 8 phase, the corrosion resistance of the alloy can be
improved. In addition, the application surface of the electron beam 3D printing Ti-6Al-4V alloy should be reasonably selected
in the acidic solution to obtain better corrosion resistance.
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Fig. 1 3D printing Ti-6A1-4V alloy: (a) test surface, (b) 3D metallo-

graph
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Fig. 2 Schematic of electrochemical test system
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Fig. 3 XRD patterns of XOY and XOZ plane of the 3D printing
Ti-6Al1-4V alloy
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Table 1 Phase constituents and their volume fraction of the 3D
printing Ti-6Al-4V alloy
Sample Phase constituents Vi w Vig
XOY plane a+f 98. 5% 1.5%
XOZ plane atf 95.5% 4.5%
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Fig.4 Metallographs of the 3D printing Ti-6Al1-4V alloys: (a, b)
XOY plane and (¢, d) XOZ plane
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Fig.5 TEM images of 3D printing Ti-6A1-4V alloy: (a) bright
field image, (b) dark field image, (c¢) SAED pattern of
A, (d) SAED pattern of B
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Fig. 6  Variation of open circuit potential with time of 3D
printing Ti-6A1-4V alloy immersed in 1 mol/L HCI so-

lution
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Fig. 8 EIS results in the form of Nyquist plot(a) and Bode plots(b, ¢) for 3D printing Ti-6A1-4V in 1 mol/ L HCI solution
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