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Research progress of stitched composites and their marine applications
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Abstract Along with the vigorous development of marine resources, the application of composites in the
marine field has been progressed rapidly. The interlaminar properties of traditional laminate composites
are weak, and the stitching process could effectively improve its interlaminar properties. In view of the
characteristics of the marine environment, the current research status of stitched composites under the
marine environment was reviewed. The influence of the marine environment and stitching process on the
interlaminar properties, impact damage resistance and in-plane properties of the stitched composites and
their corresponding mechanisms were discussed and analyzed in this paper. The potential applications of
stitched composites in ships, ship accessories, turbine blade and submarine gasoline fields were
summarized. Problems to be solved for marine applications of stitched composites in the marine
environment were summarized, and the development trend and application prospect of stitched composites
in the marine environment in the future were proposed.
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Fig.1 Schematic diagram of fiber bridging at

different hygrothermal ageing times
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Fig.2  Schematic diagram of Mode I interlayer
enhancement effect of stitched composites.

(a) Crack tip; (b)Fiber bridging
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Fig.3 SEM images of Mode I fracture surfaces for stitched

composites in wet environment. ( a) Moisture induced

cavity; (b) Surface degradation; (c¢) Matrix deformation;

(d) Fractured fiber and matrix; (e) Voids and fractured
stitch; (f) Fiber bridging
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Fig.4 SEM images of Mode Il fracture surfaces for stitched
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composites in wet environment. ( a) Cavity and shear
fractured fibers; (b) Matrix degradation; (c¢) Fractured
stitch fibers; (d) Fiber breakage and bridging
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Fig.6  Schematic diagram of blade local stitched

reinforcement
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