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The Effect of Titanium Nitride Coating on Corrosion Resistance of
Dental Casting Alloys
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Abstract: Objective To investigate the effect of titanium nitride coating on corrosion resistance
of dental casting alloys. Methods Two commonly used metal alloys, the Ni-Cr alloy and the Co-Cr
alloy, were presented for this study. Alloys were casted by the manufacture with specimen size of 20
mm X 20 mm X I mm. All specimens were ground and polished to simulate clinical conditions.
Then six specimens of each alloy were selected randomly and coated with a thickness of 2. 5 pm titani-
um nitride coating (TiN) on the surfaces by multi-arc technique. Natural corrosion potential (Ecorr)
in artificial saliva with pH = 6. 8 were measured by electrochemical method in six specimens of each
group (Ni-Cr group, Co-Cr group, TiN/Ni-Cr group and TiN/Co-Cr group). Results TiN/ Ni-Cr
group obtained higher natural corrosion potentials [( —0.140 0+0.002 9) V] than Ni-Cr group
[(-0.245 3+0.006 7) V]. TiN/Co-Cr group obtained higher natural corrosion potentials [ ( -
0.1333+0.003 3) V] than Co-Cr group [( —0.174 4+0.003 6)V] . The differences between
them were significant (P < 0.001). Conclusion Titanium nitride coating can decrease corrosion
tendency and improve corrosion resistance of dental casting alloys , especially of non-precious alloys.
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Fig. 1  Corrosion potential test system
Ni-Cr Co-Cr 1: HDV-7C Potentiostat; 2: Saline bridge; 3: Saturated calomel
electrode; 4: Testing electrode; 5: Saturated KCI solution; 6: Artificial
saliva
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