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Corrosion behavior of Ti-6Al-4V by 3D printing
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Abstract; In this paper, we study the corrosion of the Ti-6 Al-4V alloy prepared by electron beam print-

ing (EBM) and laser melt printing (SLM) technology by runway de-icing chemicals (potassium acetate

solution). Casted Ti-6Al-4V cooperation for comparison, the corrosion resistances of the three alloys

were analyzed by electrochemical impedance spectroscopy and polarization curves. The results show that

the conventional casted Ti-6Al-4V alloy has higher surface resistance value, higher polarization resist-

ance and lower blunt current density, indicating that the passivation film is easier to form and the corro-

sion resistance is stronger. The resistance values, polarization resistances and blunt current densities of

SILM- and EBM-Ti-6Al-4V alloys are not much different, and the corrosion resistances are similar.
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Fig. 1 Open circuit potential as function of time for
the as-received samples
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Fig. 3 Nyquist plots for the samples at their corre-
sponding EOCP
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Tab. 1  The fitting parameters of EIS for the casted,
EBM- and SLLM-produced Ti-6 Al-4V
R/ . s R. . -
I R X
cm?) * cm?®)
Bk Ti-6Al-4V 120, 36 36.54 0.8835 912.4 2.625
Error 1. 903 0.041 0.006 8 0.067 0. 087
SLM-Ti-6Al-4V  98.56 1.853 0.9361 789.8 1. 742
Error 2.235 0.031 0.0175 0.107 0.0595
EBM-Ti-6AlI-4V 98, 67 1.261 0.926 5 783.7 1. 153
Error 1. 676 0.036 0.004 2 0.132 0. 081
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Fig. 5 Potentiodynamic curves of the samples in the

potassium acetate runway deicing fluid
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