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The Stage Report for the High—speed EMU Wheel—rail Dynamics and Safety Characterics
Research

Wang Yueming' Dong Xiaoging' Ren Zunsong’® Zeng Xiaohui® Liu Yubiao®

(1.China Academy of Railway Sciences; 2.Beiding Jiaotong University; 3.Institute of Mechanics, Chinese Academy of Sciences)
Abstract: The project research tasks include 4 parts, which were completed by four research groups. The first group carried out a high—
speed train wheel —rail dynamics and safety research. By comparing the domestic and foreign high—speed train wheel—rail dynamics
test methods and research results, it is confirmed that Chinese high—speed trains running test methods can meet the high—speed train
safety assessment requirements. Through the high—speed train test, they have got wheel—rails force data for different speeds of up to
420 km/h of 16 high—speed trains, and the vibration spectrum. The second group two carried out high frequency vibration dynamics
simulation research of train — track system. Using the finite element method, establishing turnout area frog model and wheel model,the
research of the wheel through the turnout frog zone and of wheel—rail contact state , wheels and wheel—rail power center of gravity
changes and other dynamic characteristics have been carried out, and the wheel traverse position on wheel/turnout exposure factors have
been analyzed. In the establishment of the vehicle — coupled slab track system dynamics model, studies of the Beijing—Tianjin line 42
random irregularity and the next round of high—speed rail turnouts Excitation orbital plate vibration characteristics and fatigue life
have completed. The third research group developed the airflow disturbance stability analysis method. Mainly considering aerodynamic
loads, high speed train Hunting Stability analysis methods were established for straight and curved track analytical ways and calculation
procedures. Furthermore, a detailed analysis of the Hunting Stability for the high—speed train were carried out considering the
aerodynamic loads.
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