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Abstract

In this study, the effect of radio frequency (RF) power on the microstructure, surface morphology and corrosion
resistance of TiB2/Cu composite coating applied on austenitic stainless steel substrate by a magnetron sputtering
method was investigated. The RF power applied to the copper target was kept constant at 10 W and 20 W. XRD
and SEM analyzes were used to identify the formed phases in the films and study the cross-section as well as the
surface morphology of the coatings, respectively. The XRD results showed that the composite coating was
successfully formed on the substrate in both RF powers. With increasing RF power, the size of TiB, phase crystals
decreased. On the other hand, the percentage of copper element in the composition of the layer increased. The X-
ray diffraction pattern related to the RF10 sample showed that the copper atoms have created less crystal structure
in this applied power. By creating a TiB./Cu composite coating on the surface of the substrate, the corrosion
resistance generally increased. But the results of the impedance and electrochemical polarization test showed that
by increasing the RF power from 10 W to 20 W, the corrosion resistance of the coated material decreased from
185.9 KQcm? to 17.7 KQcm?. The decrease in corrosion resistance with increasing RF power can be attributed
to the increase of grain boundaries as high energy regions in the coating, which reduces the corrosion resistance.

Keywords: TiB,/Cu coating, corrosion resistance, electrochemical polarization, magnetron sputtering.
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