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Detection of Fatigue Crack Initiation under a Random Load

Chobin MAKABE, Shin-ichi NISHIDA,
Chikayuki URASIHIMA and Hideo KANESHIRO

A method of delecting faligue crack initiation in some weak section of &t wachine element is
examined using a holed specimen under rando load conditions. Waveforms of two strain functivos,
that is Al =gp | Aeyz itnd 2= €41~ Ay, are successively abserved, &, and g, are the streains in the
vicinity of the hole andl A is the strain range ratio degfdeys. I'he fimetion 21 can be used Lo substitute
for the load parameter and the waveform of 42 changes its shape after the evack initiation due to the
crack closure behavior. Therefore, we can deteet the fatigue crack initiation at the hole by compari-
son of these two waveforms. Also, these waveforms are analyzed with FET (Fast Fourier Transfor.
mation) to allow for a more effective detection of crack initiation.  Power spectrim density of the
wavelorm k2 varies inunediately when the crack length measured from hole edge reaches about 0.5
mm. The figures showing the coherence of two waveforms /il and #2 clearly vary at Lthe same length
0.5 mm. Thus, the crack initiation of its length of (1.5 mm can be easily detected with the analysis of

the strain waveform.
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