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Quality and Fatigue Strength Evaluation of Wheels for Railway Vehicles
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Abstract

Railway wheels are one of the most important components of a rolling stock. Quality and design
of wheels are required to ensure safety of the rolling stock since wheel damage will lead to serious
accidents. Nippon Steel Corporation applies its own requisites in conjunction with JIS E 5402-1 in
order to control wheel quality. In terms of fatigue design of the wheel web, Nippon Steel applies
the loads to the wheel rim from the rail specified in JRIS J 0405. In addition, thermal stresses due
to tread braking which affect the fatigue strength are also considered. In this report, our approaches
to safety of the wheels with respect to quality and design are described.
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intervals test

Chemical composition
(Check analysis)
2 |Hydrogen content
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Mechanical properties
(After heat treatment)
Impact resistance characteristics

Hardness in the rim

Material cleanliness

Fracture toughness
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Residual stresses

Hardness variation of rim
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10 Fatigue strength of wheel web
of wheel plate
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B Circumferential residual stresses
after tread-braking test
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‘ (1) Create an analysis model ‘
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’ (2) Thermal analysis of a wheel by tread brake

‘ (3) Thermal stress analysis ‘

(4) Mechanical stress analysis under a condition subjected to

reaction force from rail
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(5) Calculation of mean stress and stress amplitude in all nodes of web surface
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(6) Evaluation of safety factor in all nodes of web surface
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Evaluation flowchart of fatigue strength of wheel web
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Heat input area in heat transfer analysis
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