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ANEW PARALLEL STAIRCASE METHOD AND ITS APPLICATION IN
FATIGUE EXPERIMENTAL RESEARCH

Jiang Qingqing, Xie Jijia, Sun Chengqi, Hong Youshi
( Qtate Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The staircase method is an important method used for sensitivity experiment. In fatigue
study, fatigue limit under a certain life or fatigue life under a certain stress level can be obtained
by this method with parameter estimation. W.J. Dixon and A.M. Mood proposed an valuation
method to deal with the experimental data based on staircase method, which is used in the national
standards of many countries. However, for traditional staircase method, the following loading
force relies on the previous one, so samples must be tested one by one. When used in
very-high-cycle-fatigue, the total time will be very long. Here, a new parallel staircase method is
proposed, which is a modification from traditional one-by-one staircase method to parallel style
staircase method and the valuation method is given. This new method will shorten experimental
period markedly with valuation accuracy unchanged (2/3 period is saved for a group of 30
samples). Monte Carlo method is used to analyze and verification the accuracy. Fatigue limit of an
alloy steel is tested with this new parallel staircase method, experimental result is obtained in a
short period of time.
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