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Research on the Strength Optimization Theory of Lightweight Ship Structures
Jiwei Shi
China Merchants Cruise Ship Manufacturing Co., Ltd.

[Abstract] To achieve the collaborative optimization of lightweighting and structural strength for cruise ships,
this paper takes "safe redundancy control and precise weight reduction" as the core principle, combined with
IACS UR W and other standards, systematically explores the basic theory, key technologies and application
paths of the strength optimization of lightweight ship structures. Analyzing the three—dimensional coupling
influence factors of materials, structures and processes, clarifying the nonlinear coupling relationship between
strength and lightweighting. Studying key technologies such as stress method optimization, topology
optimization, additive manufacturing adaptation process and CAD/CAE simulation verification, and conducting
adaptation design for typical structures such as cabin and pipelines of cruise ships. Under multi—objective
optimization and full—process verification, it is possible to achieve a lightweight eftect of more than 3% while
ensuring structural safety, providing technical support for cruise ship construction.
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