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Quasi-static compression energy absorption mechanism of filament

wound composite constrained spherical buoyancy core material
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2. College of Naval Architecture and Ocean Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; In order to meet the demand of the impact protection and the buoyancy reserve of sea structure platform, a new energy absorption

structure of filament wound composite constrained spherical buoyancy core material element was designed. The numerical simulation analysis and

experimental test verification were carried out for the structure element by using the ABAQUS finite element software and electronic universal

material testing machine in order to investigate the damage modes and energy dissipation mechanism. Further analysis of the mechanical response

characteristics and damage modes shows that the key to the structural energy absorption design lies in the matching of the Poissons ratio of the

surface layer and the core material. The core material absorbs energy mainly through plastic compression damage and shear fracture damage, while

the surface energy absorption is mainly through circular petal-shaped tensile fracture damage. The results show that this type of structural unit has

excellent compression and energy absorption characteristics, and can realize the protection energy absorption and buoyancy reserve requirements of

the offshore engineering structure platform.
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preparation molding process
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Fig.2 Main parameters of the structural design
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Tab.1 Parameters of composite material
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Fig.3 Stress — strain curve of the buoyancy core
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Tab.2 Core plasticity parameters

Js 44 Jet A L3 {6/ MPa FPE 7
18.181 0.000
19.437 0.083
19.427 0.175
20.206 0.276
21.941 0.389
25.190 0.515
31.170 0. 661
42.918 0. 830
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Fig.4 Schematic diagram of numerical analysis model
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(a) Stress state of composite layer
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(b) Stress state of buoyancy core
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Fig.6  Quasi-static compression test of the structure
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Fig.7 Comparison of numerical simulation and

experimental test
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Fig.8 Comparison of experimental curves for the

composite structure and the independent core material
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Fig.9 Quasi-static compression test of the core
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