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Objective of this research was surface development of austenitic stainless steel
316L (316L) for knee implant. Using filtered cathodic vacuum arc technique (FCVA)
coated diamond-like carbon (DLC) to improve corrosion resistance and
biocompatibility of 316L. This research synthesized four films with Ti doping and Ti
interlayer, there were 1.DLC, 2.DLC/Ti, 3.DLC-Ti, and 4.DLC-Ti/Ti. The surface of each
film was characterized by x-ray photoemission electron microscopy (X-PEEM) and x-ray
photoemission spectroscopy (XPS) to compare the chemical structure of films before
and after corrosion testing (Linear polarization, LNP) in simulated synovial fluid like
synovial fluid of osteoarthritis patient. Moreover, this research also tested
electrochemical impedance spectroscopy (EIS) to compare with LNP, and bioactive
testing. For bioactive testing, samples were evaluated hydroxyapatite (HAp) formation
by infrared spectroscopy (FTIR) and scanning electron microscope (SEM) after soaking
in simulated body fluid (SBF) for 28 days. The results showed DLC-Ti and DLC-Ti/Ti was
higher general corrosion resistance than DLC and DLC/Ti as compared to polarization
resistance (R,) of LNP, For Ti interlayer (DLC/Ti and DLC-Ti/T), it could more improve
pitting corrosion resistance than DLC and DLC-Ti byconsidering pitting corrosion
potential (E,). Additionally, biocactive testing showed that Ti-doped in DLC could

enhance HAp formation because water contact angle was decreased by Ti doping.



Based on the research results, DLC-Ti/Ti was suitable more than the other films for

applied surface improvement of knee implant.
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