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Influence of Connection Performance of Medium-Low-Speed
Maglev Traffic Rails on Track Dynamic Response

ZHANG Xueshan
(Beijing Maglev Transportation Development Co., Ltd., Beijing 100071)

Abstract: The track structure vibration of medium-low-speed maglev traffic directly affects traffic safety. By a hammering

mode test and finite-element theory simulation, the medium-low-speed magnetic floating track row-bridge structure was taken

as the research object, and the influence of bolting performance on the track dynamic response was analyzed. The research

shows that the vertical self-vibration frequency of the F-rail is concentrated between 60 and 100 Hz, and the frequency of the

harmonic response is more than 80 Hz under normal working conditions. The looseness of the anchor bolt causes the natural

frequency of the” F rail to decrease greatly, and the harmonic response frequency is significantly reduced. The vibration of

the rail row is greatly improved under the train load. Loose anchor bolts change the vibration transmissibility of the rail,

directly affect the adjustment process of the suspension control system, and easily cause abnormal resonance.
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Fig. 1 Structure of rail row bridge
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Fig.2 F-track mode measuring point layout
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Tab.1 Top 10 natural vibration frequency of F-rail

[ 7% T oL/MHz A3 T oU/Hz
%15 73.40 69.84
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% 6 B 98.00 88.22
% 7H 103.60 95.89
% 8 107.20 100.27
% 9% 111.77 104.15
%10 B 115.56 109.57
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Fig. 4 Top 10 mode of F-rail under anchor
bolt tightening condition
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Fig. 5 Rail-bridge finite-element model
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Tab.2 Model parameter

X &4 28
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Fig. 6 Vertical self-vibration frequency of the beam
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Tab.4 Response frequency in the frequency
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Fig. 7 Frequency response curve of the outer F-rail
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Fig. 8 Frequency response of the inner F-rail
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Fig. 9 Loading position of moving force
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Fig. 10 Inspection point on the F-rail
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Fig. 11  F-rail dynamic response at 50 km/h
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Fig. 12 F-rail dynamic response at 70 km/h
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Tab.5 F-rail dynamic response under dynamic load
i JZ /(km/h) B 424 /mm Jmig B /(m/s”)

5 TE 0.159 0.840
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ITE 0.157 1.175
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