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Fire Behavior and Fire Hazard Evaluation of Thermal Insulation Polymer Materials for
Rail Transit Vehicles
Zhao Zhen, Yu Quanlei, Li Xuguang, Ni Yanqiang, Huang Guobin
(CRRC Qingdao Sifang Rolling Stock Research Institute Co., Ltd., Qingdao 266031, China)

Abstract : Three kinds of typical thermal insulation polymer materials for rail transit vehicles were selected, the fire behavior
of the materials were analyzed and studied from four aspects of smoke generation, gas toxicity, heat release and flame spread with
the help of NBS smoke density box, Fourier infrared toxicity test system, cone calorimeter and flame spread tester. Meanwhlie, the
fire reaction characteristic parameters such as maximum smoke density (D;max) the maximum of specific optical density, the con-
ventional index of toxicity, the maximum average rate of heat emission,total heat release and the farthest distance of flame spread,
etc were measured. The analytic hierarchy process (AHP) was used to establish a fire hazard evaluation model suitable for thermal in-
sulation polymer materials for rail vehicles to overcome the deficiency of single test method evaluation and fill the gap in fire hazard
evaluation of rail transit polymer materials. The results show that the rubber-plastic sponge has the highest fire hazard, followed by
poly(ethylene terephthalate) foam and melamine resin foam has the lowest fire hazard.

Keywords : rail transit vehicles ; thermal insulation polymer materials ; fire behavior ; analytic hierarchy process ; fire hazard
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