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Abstract: Titanium and titanium alloys exhibit insufficient surface properties in certain extreme or specific
environments, such as poor wear resistance, low hardness, and inadequate corrosion resistance. These deficiencies can
lead to material damage during service, thus reducing the reliability of titanium and titanium alloys, and significantly
limiting their applications. Surface treatment technology has remarkable cost-effectiveness and performance
improvement capabilities, and has become an effective solution to enhance the comprehensive performance of titanium
and titanium alloys. This review summarizes the characteristics and current research status of surface coating
technologies, surface modification technologies, and composite surface treatments for titanium and titanium alloys. It
provides an outlook on the development directions and application potential of these surface treatment technologies.
With the continuous emergence of new materials and technologies, titanium and titanium alloys surface treatment
technologies are expected to evolve toward integration, intelligence, and environmental friendliness.
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Fig.1 Surface morphologies (a, b) and topographies (c, d) of Ti64 coatings deposited with N, (a, ¢) and He (b, d) working gases
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