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Fig. 1 Nonlinear stiffness-damping model
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Fig. 5 The wheel flat sketch
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Fig. 6 The relationship between wheel flat length and depth
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Fig.8 The wheel/rail dynamic force versus wheel flat length

and velocity
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Wheel/rail impact induced by wheel flat of heavy-haul railway with 40 t
axle load

SI Dao-lin"?, LIANG Chen'?, ZHANG Liang-wei’, WANG Shu-guo'?, WANG Pu'*

(1.Railway Engineering Research Institute, China Academy of Railway Sciences Corporation Limited, Beijing 100081, China;
2.State Key Lab of Track Technology of High-speed Railway, China Academy of Railway Sciences Corporation Limited,
Beijing 100081, China; 3.Hubei Engineering Laboratory of Rail Transit Freight Equipment of CRRC Yangtze Co. Ltd.,

Wuhan 430200, China)

Abstract: The heavy-haul railway for 40 t axle load freight is one of key development aspects. It is the premise of heavy axle load
technology to obtain wheel/rail interaction features based on the analysis of impact vibration. The train and track coupling dynamic
model of freight with 40 t axle load is put forward. The wheel flat is simulated by varied wheel rolling radius. The results show that
the wheel flat leads to severe wheel/rail force, and impact energy with high frequency region. The critical speed of wheel flat in-
creases with the growth of wheel flat length. The critical speeds of wheel flat with length of 10, 20, 30 and 40 mm are respectively
30, 50, 70 and 80 km/h. The critical speed of wheel flat exceeds 100 km/h when wheel flat length is more than 50 mm. The
wheel/rail force with higher frequency occurs on wheel/rail interface, and cannot cause the rail deformation adequately. The wheel/
rail force in region of less than 850 Hz can be applied on the track, which should be paid attention during track component design.

The suggestive critical length of the wheel flat should be less than 40 mm according to the sleeper design strength requirement.
Key words: wheel/rail impact;dynamics; heavy-haul railway ; wheel flat; track
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