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ABSTRACT: The work aims to solve the problems of long time, high cost, and simulation accuracy of vibration environment in
multi-axle coupling bench test of vehicles. The RP method was applied to the multi-dimensional load signals acceleration proc-
essing. The rain-flow filter method and the RP filter method were used to accelerate the multi-dimensional load signals applied
to special vehicles and then the vibration environment simulation test was carried out for the accelerated multi-dimensional load
signals based on the time wave reconstruction theory, so as to carry out accelerated fatigue test more effectively by the
multi-axle coupling test bench of wheeled vehicles. Compared with the original multi-dimensional |oad signals, under the same
time domain, frequency, and damage domain, the signals filtered by RP filter were compressed by 50% and the smulation ac-
curacy of vibration environment in multi-axle coupling test was greater than 80%. The wheel acceleration fatigue test is carried
out by the proposed, which can accurately reproduce the vibration environment. The time and forms of failure can be reproduced
effectively through the verification by test, which are consistent with the vehicle field test results.
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Fig.2 Original wheel load signal
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Fig.3 Calculation of accelerated equivalent load of wheel in five directions
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