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Three DOF Operating Model of Three-Axle Vehicle Considering Body Roll

Zhang Wei, Feng Guosheng, Jia Sumei

(School of Mechanical Engincering, Shijiazhuang Railway Institute, Shijiazhuang 050043, China)
Abstract : The operating model of three DOFs for three-axle vehicle is derived in detail in this paper based
on the operating model of two DOFs for three-axle using the method of Lagrange. The method also applies to oth-
er multi-axle vehicles. The method of calculating the rotate speed of every wheel is given for the three-axle vehi-

cle with the vehicle palstance known.

Key words :three axle vehicle; operating model ; three degrees of freedom; heeling
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Measurement and Analysis of Wheel Surface
Short Wavelength Irregularity of Rail Transit Vehicle

Cheng Xiaoping, Lian Songliang, Chen Minmin

(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804 ,China)

Abstract : Short wavelength irregularity of wheel/rail surface is the main reason of vibration and noise of
railway alongside vicinity. Therefore, measuring the short wavelength irregularity of wheel/rail surface accurately
and efficiently has a profound influence on prediction, assessment and source-controlling of vibration and noise.
Based on the field-measured wheel surface roughness data of trains running in Line 2 of Shanghai Urban Rail
Transit, such methods as statistics analysis combined with one-third octave analysis and PSD analysis have be
employed in this paper. Through this research, the below conclusions are drawn: In time domain, the peak val-
ue of most wheels’ roughness range from 3pum to 13pum. In frequency domain, when the wavelength of irregulari-
ty exceeds 4.0 cm, the one-third octave value is much smaller than the ISO3095 standard, which means the
wheel surface is rather smooth; however, when the wavelength is below 2.5 c¢m, the one-third octave value ex-
ceeds the standard. The main wavelengths which devote most to the PSD range from 57.7 ¢m to 95.2 c¢m. Espe-
cially, most of them are in the range from 70 cm to 80 cm, averaged 72.1 cm.

Key words: wheel surface; short wavelength irregularity; DRM; IDRM; Pits; Spikes



