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Fig.1 Calibration curve of fatigue life gauge
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Table 1 Experimental and predicted values of resistance change under cyclic loading
/%
/e / AR\/R, ARy/R, ARy/R; ARy/R, ARs/Rs ARe/Rq

+ 1400 0.7 0.077 0.110 0.117 0.127 0.094 0.129 0.109 0.135 0.105 0.185

+ 1600 0.6 0.266 0.330 0.337 0.332 0.273 0.363 0.317 0.335 0.057 0.102

+ 1800 0.5 0.546 0.690 0.673 0.685 0.576 0.721 0.649 0.630 0.044 0.085

+2000 0.4 0.970 1.372 1.126 1.134 0.996 1.226 1.137 1.025 0.040 0.081

+2200 0.3 1.412 1.838 1.599 1.622 1.460 1.747 1.613 1.477 0.038 0.063

+2500 0.2 1.906 2.351 2.082 2.137 1.956 2.298 2.122 2.000 0.037 0.054

+2800 0.1 2.350 2.793 2.516 2.590 2.373 2.775 2.566 2.414 0.037 0.044
2 + 2800 0.1 3.300 3.751 3.424 3.557 3.254 3.767 3.509  3.3821 0.036 0.053
3 +2800 0.1 3.952 4.337 3.974 4.088 3.772 4.327 4.075 4.037 0.036 0.055
4 +2800 0.1 4.533 4.895 4.463 4.595 4.223 4.852 4.594  4.536 0.038 0.055
5 +2200 0.3 4.760 5.250 4.729 4.767 4.355 5.056 4.819 4.678 0.042 0.064
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Fig.2 Distribution of coefficient of variation
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Fig.3 Error distribution under constant load increment
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Fig.4 Probability distribution for constant resistance change Fig.5 Probability distribution of spectrum loading
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Study on fatigue response model for fatigue life gauge

HU Ming-min FANG Yi-qing WEI Ping
College of Aerospace Engineering Nanjing University of Aeronautics and Astronautics  Nanjing 210016  China

Abstract A full-range experimental study is performed on the response performance of the fatigue life gauge under
constant load increments and the calibration curve of resistance variation in response to fatigue is obtained. Based on the
equivalent resistance variation method a mathematical model for fatigue response under random cyclic loading is
developed and the function of the full-range statistical distribution of resistance response error is also given under random
loading. Finally multistage loading experiments are performed to verify the model and the result shows that the

calculating method can predict the variation of resistance accurately.
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