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Fig.1 Fabrication and calibration of test coupler
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Fig. 3 The calibration of coupler used for measure
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Fig. 2 Full-bridge group for measurement
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Fig. 4 The flow chart of load data process
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Fig. 5 Load-time history of coupler Fig. 6 Load-time history of coupler
during the start process during the braking process
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Tab.1 The mean and frequency of tensile load under general line

P 3 a7 (kND TR/ PP 3 7 (kND Ui/ Pz g (kND iR/ P 28 mf (kND AR

653. 165 7 486. 118 90 319. 068 993 152.018 3925
611. 405 12 444,355 159 277. 306 1543 110. 256 3722
569. 640 22 402. 593 277 235. 543 2608 68. 494 2522
527. 880 42 360. 831 492 193. 781 3607 26.731 759

K2 WML CTO M4 TR 45 4306 1Y 33 B -5 5500

Tab.2 The mean and frequency of compressive load under general line

R #EA N R RGEHEAT N Bk ERGEET (RN Bk R AT (KN R

1977.87 1 1184. 38 9 766.76 10 349.13 559
1894. 34 1 1142. 62 5 725.00 15 307. 37 1128
1518. 48 4 1100. 86 11 683.23 10 265. 61 2081
1476.72 1 1059. 09 7 641. 47 16 223. 84 3639
1434. 96 5 1017. 33 15 599.71 15 182. 08 4348
1393. 19 4 975.57 10 557.95 30 140. 32 3267
1351. 43 7 933. 81 9 516. 18 78 98. 56 3787
1309. 67 6 892. 05 13 474. 42 133 56.79 1837
1267.91 7 850. 28 9 432. 66 168 15. 03 1808
1226. 14 5 808. 52 11 390. 89 320 — -
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Tab. 3 Basic information of longitudinal load spectrum of railway freight cars
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Tab. 4 Statistical inference values on longitudinal load of different railway freight cars
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Fig. 7 Relationship between axle load and maximum longitudinal load
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Fig. 8 Relationship between traction tonnage and maximum longitudinal load
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Fig.9 Distribution of maximum longitudinal load under different axle-load (emergency brake scenario)
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Fig. 10 Relationship between traction tonnage and

maximum longitudinal load (emergency brake scenario)
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Distribution of maximum longitudinal load under different formation types (emergency brake scenario)
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On the Experimental Measurement and Statistical
Inference of Railway Freight Train Longitudinal Load

LU Zi-zhao, WANG Xi, LI Guang-quan

(School of Mechanical, Electronic and Control Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Through on-line testing, the coupling gear longitudinal load time history of universal line
C70 freight train was obtained. By using rain-flow counting method, the longitudinal load mean value
of coupling gear and frequency spectrum were obtained,respectively. The distribution characteristics
of coupling gear longitudinal load spectrum taken from universal line C70 freight train, Da-Qin line
C80B freight train, AAR 90. 7t hopper wagon and FMG ore car respectively, were analyzed, the
statistical inference of the maximum longitudinal load was conducted. Results show that the maximum
longitudinal load of railway freight train increases with the increase of axile load and traction tonnage.
Longitudinal dynamics simulation reveals that the single freight train axile load, the traction tonnage
and different train grouping types are the main causes of above results.

Keywords: railway freight train; longitudinal load; statistical inference; longitudinal dynamics



