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Investigation of vibration fatigue crack growth behavior and vibration fatigue
strength improvement by peening
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In this study, the stress field of a specimen subjected to bending vibration
at a vibration frequency near the resonance point was examined from calculated strain values
derived from the vibration equation and experimental strain values obtained from the specimen with
strain gauges. As a result, the strain distribution during bending vibration near the primary
resonance point in the undamaged specimen was clarified. The tendency of the load change during
vibration can be divided into two patterns depending on the vibration frequency, one in which the
load increases gradually and the other in which the load decreases gradually. In the case in which
the load increases gradually, the effect of peening on the crack propagation is gradually decreases
with the crack growth compared to the other case.
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Fig.1 Shape and dimensions of specimen.
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Fig.2 Experimental setup of bending vibration test. Fig.3 Bending displacement amplitude.
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Fig.4 Distributions of normalized strains.
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Fig.5 Changes of crack length and bending displacement amplitude during vibration test.
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Table 1 Number of cycles to failure.

. Strain range at step 1, Number of cycles to failure,
Specimen (f,) Agxg[ue] P N [Zycle]
Specimen LP (24.2 Hz) 7964 39542
Specimen L (24.8 Hz) 7976 15921
Specimen LP (22.0 Hz) 7935 20482
Specimen L (22.2 Hz) 7731 12787
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Fig.6 Relationship between crack growth rate and stress intensity factor range.
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