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Review on corrosion of titanium alloys in extreme deep—sea environments
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Abstract Engineering equipments serving in extremely harsh deep—sea environments will withstand complex environmental factors
such as low temperature, low dissolved oxygen, low pH, pollutants, and microorganisms, as well as the effects of hydrothermal, ocean
currents, hydrostatic pressure, and complex loads, which pose serious threats to the safety of these equipments in service. Titanium alloy,
as a highly corrosion—resistant marine structural material, plays a crucial role in the manufacturing of deep—sea engineering equipments.
However, the service behavior and failure mechanism of titanium alloy in extreme deep—sea environments are still unclear, leading to a
lack of scientific basis for the selection, design, and protection of titanium alloy structures in deep—sea equipment. This paper analyzes the
corrosion resistance and basic corrosion electrochemical characteristics of titanium alloys, systematically reviews the problems of
microbial corrosion, crevice corrosion, galvanic corrosion, hydrogen embrittlement and stress corrosion, corrosion fatigue, and
multi—factor coupled corrosion damage faced by titanium alloy materials in extreme deep—sea environments, and proposes the research

focus and development direction of titanium alloy corrosion in deep—sea environments.

Keywords extreme deep—sea environment; titanium alloy; engineering equipment; corrosion; failure

84 www.kjdb.org


https://doi.org/10.1126/science.1120250
https://doi.org/10.11817/j.ysxb.1004.0609.2021-42083
https://doi.org/10.1016/j.actamat.2023.118946
https://doi.org/10.11933/j.issn.1007-9289.20190102003
https://doi.org/10.3969/j.issn.1002-185X.2012.05.008
https://doi.org/10.1016/j.corsci.2019.108290
https://doi.org/10.1016/j.corsci.2021.110039
https://doi.org/10.1016/j.corsci.2017.05.005
http://www.kjdb.org

	1 钛合金的耐蚀性及基本腐蚀电化学特征
	1.1 钛合金的耐蚀性
	1.2 钛合金在深海环境中的腐蚀电化学特征

	2 深海极端环境中钛合金的腐蚀问题
	2.1 钛合金在深海极端环境中的微生物腐蚀
	2.2 钛合金在深海极端环境中的缝隙腐蚀
	2.3 钛合金在深海极端环境中的电偶腐蚀
	2.4 钛合金在深海极端环境中的氢脆及应力腐蚀
	2.5 钛合金在深海极端环境中的腐蚀疲劳
	2.6 复杂钛合金结构在深海极端环境中的多因素耦合腐蚀损伤

	3 结论及建议
	参考文献

