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Fatigue Property of Railway Axles for Shinkansen Vehicles
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Abstract

Railway axles are ranked as the most important security parts because their fractures directly
cause derailment of vehicles. However, press-fitted seats with wheels are necessary in axles due to
the needs for structural function. Damages due to fretting fatigue occasionally occur on the seats
in axles. Thus induction hardening and improvement of shape of press-fitted part have been adopted
in axles for Shinkansen vehicles. In the present paper, a prediction method for fretting fatigue
strength using fracture mechanics approach is constructed and validated. Moreover, full-scale
induction hardened axles are fatigue-tested under 1.5 times higher stress than the allowable stress
for design. Neither fracture nor magnetic particle flaws are indicated after the test.
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Mechanical properties and heat treatment of induction hardened axles for high speed vehicle
Mechanical properties before induction hardening
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Forces subjected to a car
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Forces subjected to a wheel-axle assembly

Bending
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Schematic illustration of bending deformation at press-
fitted part of an axle
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Photos of optical microscope of fretting corrosion region

inspected on press-fitted surface of axle
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Definition of diameter ratio and overhang distance
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Classification of tested press-fitted axle and fatigue limit
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