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Analysis of Geometrical Characteristics and Dynamic Stability
of Wheel-Rail Contact on LMB Thin Flange Tread

Zhang Hai, Jiang Qi,Xiao Qian, Lin Fengtao
(Key Laboratory of Vehicles and Equipments of the Ministry of Education, East China Jiaotong University, Nanchang 330013, China)

Abstract . With the increase of vehicle running mileage, the stability of the vehicle decreases due to the deterio-
ration of wheel-rail matching relationship. The vehicle running performance can be improved by modifying the
wheel profile with different flange thickness. However, the dynamic performance of the wheel profile with differ-
ent rim thickness and rail matching is unknown. According to the matching of tread surface and CHN60 with
four kinds of different flange thickness in LMB series, the paper makes simulation calculation with the change of
wheel-rail contact point position and contact area distribution. By calculating contact width and contact concen-
tration, the change rule of contact geometry caused by wheelset profile is analyzed. Combined with wheel —rail
contact point movement and wheel-rail contact bandwidth variation, the nonlinear contact geometric relationship
parameter Ay is defined. The parameter Ay describes the stability of EMU in service in the case of two or more
wheel-rail matches. The results show that as the thickness of wheelset rim increases, the contact width of wheel-

rail contact point on the wheel tread increases, but the contact concentration decreases.With the increase of the
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geometric Aq parameters of the nonlinear wheel-rail contact, the vehicle dynamics parameters decrease, and the

nonlinear equivalent taper and Ay show a descending and stationary state respectively.The nonlinear wheel-rail

contact geometric Ay parameters can well show the strength of the stability of EMU in service when the wheelset

with different rim thickness is matched with the rail, and can accurately reflect the variation of vehicle vibration

response.

Key words: wheel-rail relationship ;vehicle stability; wheel-rail contact geometry state; nonlinear contact geom-

etry parameters
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Tab.1 Changes of wheel-rail contact points under
different wheel-rail matching
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Fig.2 Geometric parameters of wheel-rail contact
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Tab.2 Statistical table of parameters of thin—rim wheelset
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LMB-26 0.306 0.196 -0.007 0.137 0.256  2.077

LMB-28.5 0.286 0.196 -0.007 0.150 0.256  2.045
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