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Predicting the Vibration Fatigue Life Based on Parallel Rainflow
Counting of Vibration Time Domain Signals

GU Xiucong, WANG Ke, LI Yilin

(Institute of Vibration Engineering Research, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: The key to time-domain vibration fatigue research is rain flow counting for time-domain vi-
bration signals and constructing fatigue load spectrum. The vibration signal load history in engineering
practice is generally long and the sample size is usually very large. Perform traditional rain flow counting
processing on such time domain signals will lead to poor accuracy and long processing time. Therefore,
parallel rainflow counting processing is introduced on the basis of traditional rainflow counting. This
technique is suitable for dealing with long-term vibration signals, especially when low frequency signal is
contained in the vibration signal. After the construction of fatigue spectrum of the signal, the calculation
of vibration fatigue life in time domain will be realized with the help of S-N curve and the damage accu-
mulation theory. The initial program is completed on the Matlab platform and converted into Labview
program by executing the file. The operation page is programmed to simplify operations and visualization
results are achieved. The example of stiffened board is taken in this paper and the result is compared
with the result of fatigue life test to verify the accuracy of the programmed calculations.
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