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The Evaluation of Fatigue Property under Variable Loading on Axle Assemblies for Shinkansen
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nopsi

As a recent trend of the evaluation technique for fatigue properties, the evaluation under loading condition similar to in-
service condition is focused. In the present paper, the techniques and results regarding the evaluation of fatigue property
on Shinkansen axles under the variable loading were mentioned. The objective of this evaluation is to help to decrease the
maintenance cost by clarifying the fatigue property under in-service condition. Variable loading fatigue testing machines
for full-scale and small-scale axles were newly developed. Moreover, the effects of various variable loading patterns on fret-
ting fatigue properties were clarified. The crack initiation life of axle under in-service condition were predicted by using

this result. This predicted life qualitatively corresponded to the actual life of Shinkansen axles under in-service condition.
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Fig.1  Configuration of press-fitted axle assembly and its
load
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Fig.3  In-service condition on S-N diagram (Press-fitted axle
assemblies of Shinkansen)
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Table1 Ciassification and cycle of Shinkansen electric car inspection2+4

inspection inspection

O L]

30000km run
or 30 days

General Regular Bogie
inspection

/s

Bogie General

inspection inspection

450000km run
or 12 months

AN

7\ O
900000km run
or 36 months

Regular inspection : Major parts of the vehicles as a train set inspected.
Bogie inspection : Bogie disassembled and replaced by spare bogie.
General inspection : All components overhauled.
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Fig.5  Structure of fatigue testing machine for
small-scale axles
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Fig.6  Shape and dimensions of 40mm in diameter
press-fitted axel
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Fig.7  Structure of fatigue testing machine for full-scale axles
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