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Abstract

The development of chromium-nickel (Cr-Ni) thin films through physical vapor deposition (PVD) technology for decorative
protection applications remains challenging, particularly in achieving simultaneous enhancement of color diversity and corrosion
resistance. This study investigates the synergistic mechanism between optical performance and corrosion resistance by optimizing
magnetron sputtering parameters of Cr-Ni composite targets. Through systematic adjustments of sputtering power and working gas
pressure, a series of thin film samples with varying Cr/Ni ratios were fabricated. Their color coordinates and corrosion resistance were
characterized using spectrophotometers and electrochemical workstations, with scanning electron microscopy (SEM) analyzing the
microstructures. Results demonstrate that films under optimized conditions exhibit both rich chromaticity and exceptional corrosion
resistance. This synergistic improvement is attributed to dense microstructures and optimized elemental distribution, providing
effective strategies for developing high-performance decorative protective films.
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