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Corrosion Characteristics of Titanium for Dental Implant
with Surface Modifications
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(Received July 31, 2025; Revised August 17, 2025; Accepted August 20, 2025)

This study evaluated the corrosion characteristics of pure titanium specimens under four surface condi-
tions: machined, polished after machining, RBM-treated, and SLA-treated. FE-SEM surface observations
showed residual machining debris on the machined surface and parallel scratches on the polished surface,
while the RBM-treated surface exhibited irregular depressions of various sizes, and the SLA-treated sur-
face revealed a micro-honeycomb structure with nanopores. Surface roughness measurements indicated
increasing roughness from 0.27 um on the machined surface and 0.39 pm on the polished surface to
1.58 um on the RBM surface and 2.16 um on the SLA surface. According to results of potentiodynamic
polarization test, the SLA-treated surface showed the highest corrosion potential (363 mV) and the low-
est corrosion current density (0.87 x 10°A/cm?), demonstrating superior corrosion resistance. After the
corrosion test, localized pitting-induced collapse was observed on the machined surface, whereas the pol-
ished surface appeared relatively intact. No obvious corrosion regions were detected at low magnification
on the RBM and SLA surfaces. EDS elemental mapping revealed that Na and Cl were evenly distributed
on the machined and polished surfaces, while distinct NaCl crystalline precipitates were observed on the

RBM and SLA surfaces.
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Table 1. The sample condition used in this study
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Sample #1 #2 #3 #4

material CW-Pure titanium CW-Pure titanium CW-Pure titanium CW-Pure titanium
Size (@ x L) mm 10x2 10x2 10x2 10 x 2
Surface treatment Bulk machined Bulk #600 polished RBM SLA
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Table 2. The condition of potentiodynamic polarization test

Potentiodynamic polarization test
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Scan rate 1.67 mV/sec
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Fig. 1. FE-SEM morphologies of surface (x500(a - d) and x1000(a-1 — d-1)) : (a, a-1) Bulk machined, (b, b-1) Bulk # 600, (c, c-1)

RBM, (d, d-1) SLA
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Table 3. The results of surface roughness test according to sample conditions

Specimen (pum) Bulk machined Bulk #600 polished RBM SLA
1 0.265 0.375 1.586 2.154
2 0.273 0.400 1.632 2.126
3 0.301 0.395 1.544 2.099
4 0.268 0.410 1.525 2.223
5 0.254 0.386 1.601 2.198
Average 0.27+£0.01 0.39+£0.01 1.58 £0.04 2.16 £0.05
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Fig. 2. Potentiodynamic polarization curves for samples in

0.9% NaCl solution
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Table 4. The results of potentiodynamic polarization test for samples in 0.9% NaCl solution

Data Bulk machined Bulk #600 polished RBM SLA
E,. (mV) -884.00 -594.09 -514.54 -363.16
i (A/cm?) 14.2 x 107 5.97 x 107 323 x 107 0.87 x 107

Ba (mV) 245.44 203.15 481.80 132.60
Bec (mV) 135.59 889.91 296.97 176.05
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Fig. 3. FE-SEM morphologies of corrosion surface after potentiodynamic polarization test (x 500(a - d), x 1000(a-1 — d-1), and
x 5000(a-2 - d-2)) : (a, a-1, a-2) Bulk machined, (b, b-1, b-2), Bulk # 600, (c, c-1, c-2) RBM, (d, d-1, d-2) SLA
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Fig. 4. EDS mapping of corrosion surface after potentiodynamic polarization test : (a) Bulk machined, (b) Bulk # 600, (c)
RBM, (d) SLA
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