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Fire Hazard Assessment of Train Materials Based on Combined Weighting of AHP-EWM
Zhu Bailing! Bi Haiquan' Mou Zhicheng? Wang Jing! Zhou Yuanlong!
( 1.School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031;
2. CRRC Dalian Co., Ltd, Dalian, 116045 )

[ Abstract ] The evaluation of fire hazard for train materials can provide references for improving material fire resistance,
thereby reducing train fire risks. As a convenient and easy-to-understand semi-quantitative method, the Analytic Hierarchy Process
(AHP) is widely used in the fire hazard evaluation of train materials. However, due to its strong subjectivity, it is necessary to
introduce a more objective evaluation method. Based on the maximum difference method, this paper combines the weights
calculated by AHP and the entropy weight method, and then uses the combined weights to calculate the fire hazard of train
materials. The results show that the fire hazard of train materials in ascending order is: 69t insulation cotton-polyester fiber,
polyester fiber, elastic support rubber, silicate, carbon fiber cotton, aluminum honeycomb + HPL plate, plywood + paper
honeycomb, polyester glass fiber reinforced plastic, aramid honeycomb composite plate, and glass fiber reinforced plastic.

[ Keywords ] Train materials; Fire hazard; Analytic Hierarchy Process(AHP); Entropy Weight Method(EWM); Combined
weights
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Table 1 Typical combustible materials in trains
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Table 2 Combustion characteristics of samples
Rtk 25 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10
R 18] /s 149.0 1500 680 1950 380  31.0 19.0 4.0 150  21.0
FVRETRCH AR W AR I ) /s 2380 2060 100.0 1028.0 122.0 580 1060  16.0 64.0 64.0
TR T R UG (H/ (kW /m?) 88.2 71.6 484 2028 2422 1887 2186 765 2851 2105
PSR E/(MI/m?) 33.4 10.7 5.7 1373 476 89.6 39.8 9.1 73.2 78.2
PR EMRKEE/ [g/(m>s)] 3.5 0.8 0.5 6.2 5.9 6.5 3.7 0.7 4.6 4.4
JoT A 2 T B A/ (g/s) 0.103  0.065 0.041 008 0.191 0.179 0.122 0.079 0.175  0.192
P CO R A/(kg/kg)  0.030  0.112  0.088  0.036  0.080 0.027 0.178  0.142 0260  0.092
27 EE W D6 AR/ (m%/kg) 3429 3212 191.6 2325 142 1625 4479 2749 919.0 1938
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Constructing combined weights
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Table 3 Evaluation indicator values of the samples

fabr AR Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10

B HRIEHL ToxPI 2.02 1.95 1.65 2.34 2.67 225 2.82 2.00 3.08 261
RIETEH TSPI 3.08 2.41 1.98 3.16 1.92 3.02 3.22 228 3.63 2.93
RIRTRE 11 217  -2.18  -1.83 229  -158  -149  -128  -0.60 -1.18  -1.32
FEAR R R IEH PMLR  0.103  0.065 0.041  0.088  0.191  0.179 0.122  0.079 0.175  0.192
KR MERETR S FPI 1.69 2.09 1.40 0.96 0.16 0.16 0.09 0.05 0.05 0.10
KRR KIeE FGI 0.37 0.35 0.48 0.20 1.99 3.25 2.06 4.78 4.45 3.29
JINFEEL THRI 1.52 1.03 0.76 2.14 1.68 1.95 1.60 0.96 1.86 1.89
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Table 4 Calculated weights
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ToxPI 0.350 0.091 0.189 [0.091,0.350]
TSPI 0.237 0.101 0.101 [0.101,0.237]
TI 0.159 0.074 0.074 [0.074,0.159]
PMLR 0.106 0.172 0.172 [0.106,0.172]
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THRI 0.032 0.131 0.032 [0.032,0.131]
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Table S Sample evaluation results
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