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A Review of Corrosion Resistance of Titanium and Titanium Alloys
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Abstract: Titanium and its alloys may experience pitting corrosion, stress corrosion, and galvanic corrosion during
service, making it extremely important to study the corrosion behavior of titanium and its alloys. This article reviews
the research progress and existing problems of corrosion behavior of titanium and titanium alloys in marine
engineering, aviation industry, oil and gas extraction, and chemical industry in recent years, and briefly introduces the
research results of surface treatment technology for titanium and titanium alloys. Finally, the development trend of this
field is prospected: (D based on existing research, more in-depth exploration should be conducted on the corrosion
failure behavior and surface treatment technology of titanium and titanium alloys under the coupling effect of multiple
influencing factors; ) pay attention to exploring the corrosion mechanism of titanium alloys at the micro scale
through combining experimental and numerical simulation methods, and gradually establish databases related to the
corrosion performance of titanium alloys; @ further reduce the cost of surface treatment technologies for titanium
alloys, develop “composite protection” technologies, deeply explore new surface treatment technologies that can
improve the comprehensive performance of titanium and its alloys.
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Fig.1 Cyclic voltammetry curves of TC4, TC18 and TC21

titanium alloys in 3.5% NaCl solution
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Fig.4 Photo of titanium alloy blade after corrosion
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Fig.6 Surface morphologies of Ti-3Mo alloy annealed at different temperatures after corrosion in 20wt% HCI solution:
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Fig.8 Cross-section morphologies of Al/Cr composite

coating on Ti,AIND alloy
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