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Abstract [ Objective] To address issues with stress relea-
sing approaches for the continuous welded rail (CWR) , a no-
vel vibration-based CWR stress releasing method is proposed,
substituting the rail impactor with a vibrational exciter. [ Meth-

od] Based on the on-site procedure, a CWR stress releasing fi-
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nite element model is established. The measured locking rail
temperature is incorporated to simulate the pre-operation non-
uniform temperature stress state. Three stress releasing opera-
tional scenarios, namely natural tension, impact tension, and
vibration tension, are set. The mean and standard deviation of
temperature stress are set as evaluation indicators to compare
and analyze the release effects under each operating condition,
and to verify the feasibility of the proposed new stress release
method. By changing exciter parameters ( excitation force am-
plitude and frequency) , a comparative analysis of the rail tem-
perature stress mean value and standard deviation are carried
out to determine the optimal excitation parameters of the pro-
posed new stress release method. [ Result & Conclusion] Af-
ter the vibration-based CWR stress releasing operation, the
mean and standard deviation of the rail temperature stress are
significantly reduced, with the decrease values of 99.3% and
66. 4% respectively, and the non-uniform temperature stress
state of the rail is effectively improved. Certain influences of
various excitation parameters on stress release effect are ob-
served. The temperature stress release effect of the operating
rail reaches the best when the excitation force amplitude is 5 kN
and the excitation force frequency is 50 Hz.
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Fig.1 Stress releasing model for CWR
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Tab.1 Results of locking rail temperature test

s wemm ool SUERL D
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3 K32 +600 22.9 23.4 1.3
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5 K33 +000 22.1 21.5 -1.4
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Fig. 2 Rail non-uniform temperature stress distribution prior

to the operation
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Fig.3 Rail temperature stress after natural tension releasing
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Fig.4 Rail temperature stress after impact tension releasing
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Fig.5 Rail temperature stress after vibration tension releasing
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Tab.2 Comparison of stress releasing data under three re-

leasing operational scenarios
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Fig.6 Mean and standard deviation of rail temperature stress

for different excitation force amplitudes
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Fig.7 Mean and standard deviation of rail temperature stress

for different excitation force frequencies
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