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Abstract: with the advances in the development of biomaterials for tissue replacement, the attention of scientists has been
focused on the improvement of clinical implant properties. In this regard, despite the appropriate properties of the stainless steel,
the application of stainless steel as implants has been limited due to the weak corrosion resistivity. The purpose of this paper was
preparation and characterization of hydrophobic polydimethylsiloxane (PDMS)-SiO;-CuO nanocomposite coating on the 316L
stainless steel surface. The 316L stainless steel was coated by SiO; nanoparticles (20 wt. %), CuO nanoparticles (0.5, 1 and 2 wt.
%) and biocompatible PDMS. In this research, x-ray diffraction (XRD) and scanning electron microscopy (SEM) were applied to
characterize the coating. Moreover, the roughness and water contact angle of the coatings consisting of various amounts of CuO
nanopowder were estimated. Finally, the effects of various amounts of the CuO nanopowder on the corrosion resistivity of
nanocomposite coatings were investigated. XRD patterns confirmed the presence of crystalline CuO nanoparticles on the
substrate. Due to the non-crystalline nature of silica nanoparticles and the semi-crystalline PDMS polymer, no peak confirming
the presence of these phases was detected on the XRD pattern of the nanocomposite coating. SEM images showed the formation
of a lotus leaf-like layer on the surface of the nanocomposite coating containing 1 and 2 wt. % CuO. Moreover, water contact
angle evolution revealed that while contact angle was 81 degree without CuO nanoparticles, it was enhanced to 146 degree in the
presence of 1 wt. % CuO. Moreover, the corrosion study showed the nanocomposite containing 2 wt.% CuO had the best

corrosion resistance, the corrosion current density of 2.1E-7 A.cm, and the corrosion potential of 0.22 V.

Keywords: Nanocomposite coating, Stainless steel 316L, CuO nanoparticles, Hydrophobicity, PDMS.
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