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Comparing Resistances to Pitting Comrosion of Additive Manufactured Ti-6A1-4V
Alloys in NaCl and NaBr Aqueous Solutions
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Resistances to pitting corrosion of additive manufactured (AM) Ti-6Al-4V alloys in 0.6 M NaBr and 0.6 M
NaCl aqueous solutions were compared using micro-droplet cell techniques. With respect to the pitting
corrosion resistance, this study focused on two different types of halide anions in aqueous solutions, i.e.

Br and CI.

The differences between Br" and Cl halide anions for breakdown on passive films of AM

Ti-6A14V alloy were explained using Langmuir adsorption model with their equilibrium adsorption coefficients.
The results of the analysis showed that the lower resistance to pitting potential of AM Ti-6Al1-4V alloy
in Br aqueous solution was attributed to the higher equilibrium adsorption coefficient of Br'. In addition,
micro-electrochemical test results showed that the pitting corrosion resistance of dark grains in additive
manufactured Ti-6Al-4V alloy was lower as compared to that of bright grains due to the larger volume
of a' phase that caused the susceptibility to pit initiation.
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Fig. 1 Optical micrographs of the wrought Ti-6Al-4V ((a) and (b)), and the AM Ti-6Al-4V: the stacked plane ((c) and (d)) and the

side plane ((e) and (f)).
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Fig. 2 Potentiodynamic polarization curves of dark or bright grains of AM Ti-6Al1-4V and optical micrographs of samples after tests,
as collected using a microdroplet cell: (a) stacked plane (b) side plane in aqueous 0.6 M NaCl solution (notice the pit with the comesponding

curve).
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Fig. 3 Potentiodynamic polarization curves of dark or bright grains of AM Ti-6Al1-4V and optical micrographs of samples after tests,
as collected using a microdroplet cell: (a) stacked plane (b) side plane in aqueous 0.6 M NaBr solution.
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Fig. 4 Potentiodynamic polarization curves of dark grains of
stacked AM Ti-6Al-4V, as collected using a microdroplet cell in

aqueous solutions containing 0.6 M NaBr and varying concen-
trations of NaCl.
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Table 1 Pitting potential (E,), equilibrium adsorption coefficient (/) and values of Q7™ for dark grains of AM Ti-6Al-4V alloy

in aqueous solutions containing Br, and CI

AM Ti-6Al-4V dark grains

Wrought pure Ti (Basame [7])

EyidVsce) B (mM™) Qr(v) EpidVagiaga)) B (mM") Qr+(v)
Br 4.4 26.0 20.7 1.4 24.7 20.7
Ccr 8.4 7.5 11.8 9.4 9.1 11.8
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