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Tablel Name of test bridge for wheel/rail force

R2 KRBEXMIZR

Table 2 Records of route test

Running section Time condition Speed class(km/h)

3-21Heavy load 160, 180,200,220

3-22Heavy load 240,260,280 300

3-23Heavy load 300,320,330
Yuanping—Yangqu3-26 Heavy load340 350

3-27 No-load 160.180.200.220

3-28 No-load 240.260.300.310.320.330

3-29 No-load 340.350

Name of bridge Location of test bridge Form of test force

MLL Left wheel spoke Lateral force of left wheel
MVA Left axle Vertical force of left wheel
MRL Right wheel spoke Lateral force of right wheel
MVE Right axle Vertical force of right wheel
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Table 3  Statistical results of wheel/rail vertical force under

loaded condition

Force Speed class 35~145kN 40~130kN 50~115kN  60~100kN

160-220km/h 99.86 99.64 98.56 92.55
240-300km/h 99.81 99.58 98.23 91.14
300-330km/h 99.75 99.50 97.37 89.56
340-350km/h 99.72 99.48 97.21 88.43

x4 BHIRTRYIERANGITER (%)
Table 4  Statistical results of wheel/rail lateral force under

loaded condition

Force Speed class ~ 0~40kN 0~30kN 0~20kN 0~10kN
160-220km/h 100 99.99 99.97 85.50
240-300km/h 100 99.99 99.80 71.65
300-330km/h 99.99 99.98 99.64 64.13
340-350km/h 99.99 99.98 99.22 50.53

1£ 40kN~130kN [X [i] P, RYEE 42 T8 (1% 3 (m) ) 32
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WHEEL/RAIL LOAD CHARACTERISTICS AND INFLUENCING
FACTORS OF STANDARD ELECTRIC MULTIPLE UNITS *

Song Weizhe'
(School of Mechanical, Electrical & Control Engineering, Beijing Jiaotong University, Beijing 100044, China)

Ren Zunsong Wei Xue Li Junjie

Abstract As the speed of the train continues to increase, the force between the wheel-rail and the line is intensified,
and the working condition of the axle gets worse. The wheel-rail load is closely related to the safety and reliability of the
high-speed rail transit system. In this paper, taking the wheel-rail load of a type of electric multiple units (EMU) in Chi-
na as the research object, the force-measuring wheel pair was fabricated, and the on-line test was completed on the Daxi
line. The data processing of the obtained wheel-rail force time histories for different speed grades, line sections, round-
trips and working conditions was carried out, and 64-level time domain load value spectrum and peak-to-valley spectrum
were compiled and analyzed. The results showed that the vertical load between the wheel and rail is generally normal dis-
tribution, and the center of the fluctuation is the static weight of the wheel, and the lateral force generally fluctuates
around zero. The running speed of the train has an obvious influence on the fluctuation range of both the vertical and hori-
zontal forces, and the higher the speed is, the larger the fluctuation range is. The up and down conditions of the train
have almost no effect on the wheel-rail force. The smaller the radius of the curve is, the greater the wheel-rail force
change is. The no-load and full-load states of the vehicle have an influence on the vertical force, and the influence on the
lateral force is not obvious. The load characteristics and influencing factors obtained in this paper provide theoretical and

experimental basis for subsequent wheel-rail fatigue and dynamics studies..

wheel/rail force, field experiment, load spectrum, load characteristic, influencing factors
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