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Abstract: The subsea space, with its extreme environmental conditions, is demonstrating ever-greater values in resource development,
information acquisition, communication assurance, and development security. Realizing these values depends fundamentally on the
technology system for subsea engineering equipment and materials. Subsea engineering equipment and materials constitute a tightly
coupled whole underpinned by common fundamental technologies. Within this whole, materials, equipment, and common fundamental
technologies form an interdependent and inseparable logical closed loop. This study discusses the technology system for subsea
engineering equipment and materials. It first summarizes the technical characteristics of the system, including adaptability to extreme
environments, a high degree of system integration, long-term unattended operation with high reliability, and automated, intelligent,
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and systematic underwater operations. It then reviews the overall development landscape of subsea engineering equipment worldwide,
development trends of representative equipment systems, and the research and application advances in structural materials, functional
materials, corrosion protection materials, and key common fundamental technologies. Drawing on China’s progress in this field, the
study identifies gaps in equipment performance and engineering capability, system integration and systematization, autonomy in key
materials and core components, and long-term operation and reliability assurance. It further pinpoints bottlenecks in basic research
accumulation, independent supply of core components, testing and verification systems, and interdisciplinary talent. Moreover, the
study concludes that breakthroughs require coordinated efforts at both research and institutional levels. At the research level, major
engineering missions should be leveraged to drive vertical integration across hierarchy levels, and the independent supply of critical
and scarce components should be enhanced. Basic research and verification capabilities should be strengthened to raise the technical
ceiling, while the standards system should be built in stages to enhance China’s international discourse power. China should also seize
the opportunity presented by intelligent transformation to secure the technological high ground. At the institutional level, supporting
mechanisms should be established for deep-sea test data sharing and resource coordination, sustained investment in common
fundamental technologies for deep-sea engineering, and interdisciplinary talent cultivation with long-term incentives. Adopting this
breakthrough pathway will comprehensively enhance the capability of China’s subsea engineering technology system and provide
scientific and technological support for boosting China’s maritime strength and expanding the marine development space.

Keywords: subsea engineering; deep-sea equipment; deep-sea key materials; common fundamental technologies; intelligentization
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