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The Load Spectrum Compilation of Engine Vibration Fatigue Based on

Frequency Rain-flow Counting Method
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Abstract: The traditional rain-flow counting method is suitable for conventional fatigue load calculation, and can-
not retain the frequency information of vibration fatigue. Frequency is very important for vibration fatigue.
Therefore, a frequency rain-flow counting method based on the traditional rain flow counting method is pro-
posed. Taking a certain type of engine test vibration signal as an example, the load spectrum compilation me-
thod of vibration fatigue is used to compile the vibration signal power spectrum, load-frequency spectrum, and
vibration fatigue load spectrum, and the frequency rain-flow counting method is verified. The results show that
the compiled load spectrum can reflect the practical working load of engine, and satisfy the load spectrum re-
quirements of the laboratory fatigue test.
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Fig. 1 Rainflow counting method
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Fig. 2 Rainflow counting method with frequency
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Fig. 3 Vibration fatigue load compilation process
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Fig. 4 The original vibration acceleration signal
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Fig. 5 Vibration acceleration power spectrum
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Table 1 Frequency domain power spectrum

wgsm TR e, ERER
961 0.005 827 0 1797 0.000 265 9
962 0.001 731 0 1 803 0.000 277 1
964 0. 000 696 7 1827 0.000 214 9
965 0.000 783 2 1875 0.000 208 8
1293 0.000 262 3 2 420 0.003 459 0
1294 0.000 174 6 2422 0.003 617 0
1295 0.000 702 6 2423 0.003 657 0
1307 0. 000 557 3 2 426 0.003 728 0
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Table 2 Statistical results of time domain

BT LIR/N IR
[0~5) 3763 3763
[5~10) 4462 8225
[10~15) 5 696 13 921
[15~20) 8 462 22 383
[20~25) 13 121 35 504
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Fig. 8 The load spectrum without frequency
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Table 3 Partial data of load spectrum

g/(m s %)
i %/ Hz
g fH & fH
343.096 —343.096 711
33. 349 —33. 349 1 066
33. 349 —33. 349 1 280
55.474 —55.474 1 280
55.474 —55.474 914
55.474 —55.474 1 066
143.973 —143.973 1 280
99. 724 —99.724 1 280
33. 349 —33. 349 1 066
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Load spectrum in load-time form
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