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Abstract

Solid wheels for railway need to have several characteristics such as enough strength, anti wear,
anti thermal damage and noise / vibration characteristics. A solid wheel consists of three portions,
that is, hub, web and rim. The characteristics for each portion are different each other. The web
portion has to have enough mechanical strength against the loads caused by vehicle mass, and at
the same time, its configuration is designed from the view point of thermal stress distribution. For
the rim portion, steel grade is to be considered from the view points of anti wear and anti thermal
characteristics each of which has different dependence on carbon content of the material. The
material specification of wheels for domestic service was determined according to a series of research

on wear characteristics of wheels and rails.
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Designations of each part of a solid wheel
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Concept of web design of the corrugated wheel
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Steel grades specified by EN, AAR and JIS
Carbon
Hardness
Region | Specification| Steel grade content
(%) (HB)
ER6 = 048 234-270 *
ER7 =0.52 247-282 *
Europe EN 13262
ERS8 = 0.56 258-296 *
ER9 = 0.60 300-350 *
Class L = 047 197-277
Class A 0.47-0.57 255-321
North |AAR M-1
o O ClassB | 057067 | 302-341
America M-208
Class C 321-363
0.67-0.77
Class D 341-415
QS 246-307
Japan |JIS E 5402-1| SSW QR 0.60-0.75 311-363
QRH 295-347

* Equivalent hardness according to specified tensile strength
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" 40 [—Rail wear \
3 30 \
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Carbon contents
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Abrasion tests by miniature vehicle
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Example of shelling of AAR freight wheel
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