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Table 1 Typical Mechanical Properties of Alloy

e 5 Rpo2/MPa Ru/MPa A%
TA2 >200 >400 >20
RaRER & & _
Ti31 ~500 ~600 >15
Ti75 >700 ~800 ~20
HHERER A & _
Tis80 >750 >850 >15
N Ti62A >950 >1050 >10
HREK A4 )
Ti-B19 >1200 >1250 >6.5
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Fig.1 Microstructure of Ti80 alloy
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Fig.2 Ti80 plates of different specifications fabricated by Western
Superconducting Technologies Co., Ltd.
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Fig.3 Mechanical properties of 8 ton Ti80 titanium alloy plate at
different positions
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Fig.4 Large-scale TC4 plates produced by Western Titanium

Technologies Co., Ltd.
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Fig.5 Microstructures of Ti90 alloy under different heat treatment
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Table 2 Typical Mechanical Properties of Ti-B19 Alloy

Heat treatment Rpo2/MPa Rw/MPa A% Z/%
900°C/0.5h,AC+

530°C/24h. AC 1205 1255 6.7 20
900°C/0.5h,AC+ 1220 1275 83 215

520°C/24h,AC
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Table 3 Typical grades and properties of titanium alloys for shells
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Fig.6 Picture of the large-scale Ti75 alloy bloom produced by Western
Superconducting Technologies Co., Ltd.
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Fig.7 Mechanical properties of the three Ti75 alloy blooms
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Fig.9 Elemental Distribution at the Crack Initiation Site
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Table 4 Fraction of activation with respect to slip systems in three
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D 0.38 0.67 0.14 0.11 0.10
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Abstract: With the deepening advancement of the China's Maritime Power Strategy, the titanium alloys, due to their low density, high specific
strength and excellent corrosion resistance, have demonstrated excellent weight reduction and corrosion resistance effects in the pressure-resistant
shells of deep-sea submersible vessels and seawater pipeline systems, extending the service life of equipment, reducing maintenance costs and
overall usage costs, and showing significant application value in the fields of ships and Marine engineering. The paper first elaborates on the core
requirements of naval ships and marine engineering for titanium alloys, including large-scale components, high strength and toughness, corrosion
resistance, and long-term service performance. Subsequently, focusing on different service environments such as deep-sea submersible pressure
hulls, seawater piping systems, and power systems, systematic review is provided on the composition, microstructure, properties, and engineering
applications of typical titanium alloys like Ti80 and TC4. Furthermore, emphasis is placed on discussing the current research status of long-term
mechanical properties of titanium alloys in deep-sea environments, such as stress corrosion behavior, creep, and fatigue. At present, long-term
performance data of titanium alloys in real marine environments are still insufficient, and a unified evaluation system and standard has not yet been
established. The paper also highlights the existing shortcomings and technical challenges hindering the large-scale application of titanium alloys in
the marine sector, including high manufacturing costs and insufficient material experimental data under deep-sea environments, and the further
systematic research is still required to support the high-quality development of China's marine equipment.
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