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Change Laws for Hardness of Bainite Rail with Complex Phase of
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Abstract: The hardness of cross section and longitudinal section of rail head for 75 kg/m hot rolled bainite rail and
heat treated bainite rail is tested as well as the reasons are analyzed combining with microstructure and energy dispersive
spectrometer ( EDS). The results showed that the change laws for hardness of cross section and longitudinal section of rail
head were consistent from rail head to rail web for both states of rail. The hardness of rail head for hot rolled rail is de-
creased first and then increased from tread to rail web, hardness fluctuation is smaller from top surface of rail head to
13 mm below tread, microstructure is granular bainite + lath bainite + lath martensite as well as local hardness is abnor-

mally high due to the existence of martensite segregation band or hard phase inclusions; the hardness of rail head for heat
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treated rail is decreased first and then increased from tread to rail web. The outliers of high hardness are because indenta-

tion contains hard phase inclusions and outliers of low hardness are because there is granular bainite structure in micro re-

gion. The rail is with more uniform duplex structure of bainite and martensite as well as both of them are existed in the form

of lath so that segregation is significantly improved from the macroscopical view.
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