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Stress analysis of fractured gear shaft of HX 1 locomotives
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Abstract; Both of the fatigue origins existed on the failed gear shaft of the pulling motor revolving shaft assembly of
the HX,,1 locomotive often nucleated at the interact zone of the oil groove and the oil hole with a characteristic of
asymmetry with respect to the diameter plane of the oil groove valley but rather exactly at the oil groove valley. In order
to study the roles of the stress played in the fatigue cracking procedure, a detailed stress analysis model was built based
on the finite element method, and especially the detailed stress characteristic of the gear shaft was attracted more
attention. The calculation results showed that there were two stress concentration locations formed at the interact zone of
the oil groove and the oil hole, and both of the sites were asymmetric with respect to the diameter plane of the oil
groove valley which agreed well with the characteristic of fatigue origins locations. Observed from the cone side to the
gear side, the first principle stress of the left stress concentration site was larger than that of the right with a value of
26 MPa, and this difference resulted an improvement of the rate of the fatigue cracking at the left stress concentration
site, which also agreed well with the statistic analysis result of the failed gear shafts. It confirmed that the asymmetric
stress concentration played a critical role in the fatigue cracking procedure. As a result, it was proposed to introduce a
proper compressive residual stress in the both of the stress concentration zones through surface mechanical enhancement
technique to improve the fatigue resistance of gear shaft.
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Stress analysis of interference fitted driven shaft components
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Fig.9 Principle stress comparison of the large end oil hole

and the large end oil groove of the gear shaft
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