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Random Vibration Fatigue of Thin-walled Test Piece at High Temperature
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ABSTRACT: Objective To study the random vibration fatigue problem of thin-walled test piece in high temperature environ-
ment. Methods The current research status of random vibration fatigue at home and abroad was reviewed, and an effective re-
search plan was developed. First, the dynamic response of the thin-walled test piece was calculated and analyzed by the finite
element method. The fatigue life of the thin-walled test piece was estimated based on the improved rain-flow cycle counting
method. Then, a random vibration fatigue test of thin-walled test piece at high temperature was conducted to obtain the dynamic
response and fatigue life in the dangerous locations. Results In the high temperature and strong vibration environment, the dan-
gerous position of the test piece mainly occurred at the boundary of fixed support or shape change. The peak of dynamic re-
sponse at the fundamental frequency was the main influencing factor of the structural fatigue life. What’s more, the fatigue life
of the test piece was the reduced like a parabolic line with the increase of temperature and vibration amplitude. Conclusion
Through comparison of simulation and experiment, the validity and reliability of the simulation method for random vibration fa-
tigue of thin-walled test piece in high temperature environment are verified.
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