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Additively manufactured titanium alloy is one of the promising materials in advanced medical industries.
However, these additively manufactured alloys show corrosion properties different from those of conven-
tional materials due to their unique microstructure. In this study, the effect of surface roughness and mask-
ing conditions on the results of the potentiodynamic polarization tests on additively manufactured or
conventional Ti-6A1-4V alloys in artificial saliva solution with or without fluoride was investigated. The
results showed that the corrosion potential was slightly lower with a flat cell with an O-ring than with
masking tape. The corrosion rate was decreased with decreases in the surface roughness. Localized cor-
rosion involving delamination of the surface layer occurred at 7 ~ 9 V (SSC) on the additively manufac-
tured alloy in solution with or without fluoride when the samples were finished with 1000-grit SiC paper,
whereas localized corrosion was not observed in the specimens finished with 1-um alumina paste.
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Table 1. Compositions of artificial saliva solution

Reagents Concentration (g/L)
NaCl 6.7
KCl 1.2
Na,HPO, 0.26
KH,PO, 0.2
KSCN 0.33
NaHCO, 1.5
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Fig. 2. Microstructures of (a) SM Ti-6Al-4V alloy, (b) YZ plane of AM Ti-6Al-4V alloy, and (c) XY plane of AM Ti-6Al-4V

alloy
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Fig. 3. Microstructures of (a) YZ plane and (b) XY plane of AM Ti-6Al-4V alloy
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Fig. 4. Potentiodynamic polarization curves of SM and AM Ti-6Al-4V alloys in the pH 7 artificial saliva solution (a) without
and (b) with NaF at room temperature. The surfaces were masked with masking tape after the surface finish with 1000 grit
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Fig. 5. Images showing localized corrosion of (a) YZ and (b) XY surface of AM Ti-6Al-4V alloy after polarization tests (Fig.
4(a)) using masking tape in the pH 7 artificial saliva solution without fluoride at room temperature
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Fig. 6. Potentiodynamic polarization curves of SM and AM Ti-6Al-4V alloys in the pH 7 artificial saliva solution at room
temperature (a) without and (b) with 2000 ppm NaF, measured with a flat cell after the surface finish with 1000 grit SiC paper
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Fig. 7. Localized corrosion images of (a) AM Ti-6Al-4V and
(b) SM Ti-6Al-4V after potentiodynamic polarization tests
(Fig. 6(b)) using a flat cell with the pH 7 artificial saliva
solution with 2000 ppm NaF
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Fig. 8. Potentiodynamic polarization curves of SM and AM Ti-6Al-4V alloys in the pH 7 artificial saliva solution (a) without
and (b) with 2000 ppm NaF at room temperature, measured with a flat cell after surface finish with 1 pm alumina paste
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ppm NaF at room temperature, measured with a masking tape (MT) or flat cell (FC) after surface finish with 1000 grit SiC

Paper (Ra:0.15 pm) or 1 pm alumina paste(Ra: 0.035 pm)
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Fig. 10. Corrosion rate of SM or AM Ti-6Al-4V alloys in the pH 7 artificial saliva solution (c) without and (d) with 2000 ppm
NaF at room temperature, measured with a masking tape (MT) or flat cell (FC) after surface finish with 1000 grit SiC Paper

(Ra:0.15 pm) or 1 pm alumina paste (Ra: 0.035 pm)
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