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Fire Hazard Assessmentof Carbon Fiber Composite Materials for Rail Vehicle
Body Based on Analytic Hierarchy Process
Ni Yangiang, Yu Quanlei, Zhao Zhen, Li Xuguang, Huang Guobin
(CRRC Qingdao Sifang Rolling Stock Research Institute Co.,Ltd.,Qingdao 266031, China)

Abstract : In order to study the fire hazard of carbon fiber composite materials for the body of rail vehicles with four different
typical structures, a variety of test methods were introduced and experimental datas from fourier transform infrared spectrometer
smoke toxicity testing system, NBS smoke density box, flame spread tester, and cone calorimeter were selected. By using analytic
hierarchy process, a comprehensive evaluation model for fire hazard was established, with toxicity index as the toxicity hazard indi-
cator, smoke density peak as the smoke hazard indicator, the farthest flame spread distance as the flame spread hazard indicator, and
the peak average heat release rate and total heat release amount as the heat release hazard indicator. According to this model, the fire
hazard of carbon fiber composites were evaluated, the results show that the fire hazard index of multi-cavity structure carbon fiber
composite is 0.342, that of PMI foam sandwich structure carbon fiber composite is 0.312, that of PET foam sandwich structure
carbon fiber composite is 0.250, and that of laminate structure carbon fiber composite is 0.169. The fire hazard ranking is as follows:
multi-cavity carbon fiber composite > PMI foam sandwich structure carbon fiber composite > PET foam sandwich structure carbon
fiber composite > laminate structure carbon fiber composite. This model makes up for the deficiency of single index evaluation, and
reflects the fire hazard of composite materials for rail vehicles more comprehensively and reasonably.

Keywords : rail vehicles ; carbon fiber composite materials ; analytic hierarchy process ; fire hazard
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