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Railway Wheel Web Allowable Stress Diagram
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Abstract

JRIS J 0405 standard is the fatigue design method of the railway wheel web; however, this
standard does not specify any evaluation method considering the thermal stress due to tread braking.
Since thermal stress can be regarded as the average stress in the endurance limit diagram, it is
necessary to evaluate the fatigue strength at a high stress ratio. In order to ensure safety, it is
necessary to specify the allowable stress considering the variation of the fatigue properties and the
mass-produced wheels. In this study, plane bending fatigue tests were conducted on cut wheel
specimens, and the variation of various properties of mass-produced wheels was statistically
evaluated. The fatigue limits obtained from the fatigue tests were accurately approximated by a
curve combining the ¢ —o, diagram and the 6, _= o, diagram. The equivalent standard deviation
was obtained from the variation of each property, and the allowable stress diagram of the wheel
web was determined so that the fracture probability was less than 107,
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Chemical composition ranges for the tested wheel®
(mass%)

C|Si|Mn| P | S |Cu|Ni|Cr Mo|V

Maximum | 0.75 | 0.350.90|0.045/0.050|0.30 | 0.30| 0.30| 0.08 | 0.05

Minimum |0.60 |0.15|0.50 | - - - - - - -
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Example of mechanical properties of the tested wheel
web®

Ultimate
0.2% proof tensile | True fracture| Elongation |Reduction of
stress (MPa) | strength | stress (MPa) (%) area (%)
(MPa)
446 871 1263 17.6 40.5
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Example of photo of cut wheel for fatigue test®
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Schematic illustration of plane bending fatigue test

X3 kL - EERIEm 7o
Examples of photos of fractured cut wheel®
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Relationship between fatigue limits and mean stress of
wheel web
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Endurance limit diagrams of wheel web®
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Method of allowable stress curves of wheel web®
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Proposed allowable stress line for wheel web and other
existing design curves®
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