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Research on fiber reinforcement lay-up methods for RTM forming

helmet shells
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Abstract: For the resin transfer molding (RTM) process of complex-curved structural components,
the lay-up of fiber reinforcement is crucial to product quality and performance. During RTM
molding, phenomena such as fiber orientation deviation, fiber bundling, and wrinkling can easily
lead to issues like part warping, deformation, and degradation of mechanical properties. To address
these problems, a hierarchical preforming technology was studied and designed to reduce
interlaminar shear stress. A three-stage fixing technique combining punches, magnets, and adhesive
tape was adopted to enhance lay-up accuracy. The installation sequence of punches was optimized to
prevent excessive fiber tensioning. By precisely controlling the fiber bundling positions and aligning
them with the ‘spacious’ areas of the mold, resin infiltration was optimized. And excess edges were
trimmed to reduce residual stress. The results showed that these improvement measures effectively
enhanced the lay-up quality of the fiber reinforcement and significantly improved the overall

performance of RTM formed structural components, providing strong support for the industrial
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application of this process.
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Fig.2 Fiber agglomeration and dispersion
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Fig.3 Lay-up of fiber reinforcement
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Tab.1 Effect of lay-up without three-stage fixing technique
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Fig. 8 Punches installation sequence
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Fig.9 Local fibers exhibited crushing injury
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Fig. 13 Trimming the excess edges
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