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Manufacturing Technology of Low-Cost Flame-Retardant Composite Apron for Railway Vehicles
Yuan Xiaojie'*, Chen Xu'?*,Cai Yemeng', Hu Xiaocai', Xiao Zhiyuan', Sun Shukai'
[1. AVIC Composite Co.,Ltd.,Beijing 101300, China; 2. ACC (Beijing) Science and Technology Co.,Ltd.,Beijing 101300, China]
Abstract : To promote the low-cost and efficient preparation of new flame retardant honeycomb sandwich structure composite
materials in the field of rail transit, a kind of full-height honeycomb sandwich structure composite apron was designed by adopting
finite element simulation. It was evaluated that the performance and direct cost of honeycomb sandwich structure composite apron
prepared with domestic flame-retardant glass fiber reinforced epoxy resin prepreg with different weight, the influence of molding
methods on the quality of molded apron and the effect of adhesive film on the flame retardancy of honeycomb sandwich structure
composite. The results show that compared to the molding process, the vacuum bag pressing process has lower costs due to its
comprehensive manufacturing cycle, mold cost, labor cost, and equipment cost. The combustion heat release of sandwich composite
prepared by using flame-retardant adhesive film is significantly delayed compared to the ordinary adhesive film, improving the
flame retardancy of the composite and reducing the release of toxic gases during combustion. The use of large-weight prepreg
(EW600) can degrade the tensile modulus of the composite by about 20%, but compression and interlayer shear properties are
improved. The single piece weight of the apron is 8.57 kg, which achieves a weight reduction of 33.01% compared to the composite
apron prepared by traditional sheet molding compound (SMC) process, but the manufacturing cost is equivalent. The direct cost of
the skirt board is 1 033.37 RMB/m’, which is 14.5% lower than the 1 208.4 RMB/m’ of EW300. On the basis of meeting the usage
requirements, the use of large-weight prepreg can further reduce the manufacturing cost of composite apron. Overall, the use of
vacuum bag pressing process, large-weight flame-retardant glass fiber reinforced epoxy resin prepreg and flame-retardant adhesive
film can contribute to reduce costs and increase efficiency of honeycomb sandwich structure composite for rail transit.

Keywords : railway vehicles ; sandwhich structure ; composite ; flame-retardant ; mechanical property
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