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Experimental Research on High Temperature Tempering of
Bainite Rail
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Abstract: In this article, it is introduced a series of high temperature tempering tests for 75 kg/m on — line as — heat —
treated bainite rails in the laboratory as well as compared and analyzed the conventional mechanical properties, fracture
toughness at —20 °C, spreading rate of fatigue crack, residual stress and microstructure of rails with different tempering
processes. The test results show that the strength, hardness and residual stress of on — line as — heat — treated rails decrease
linearly; such toughness indexes as fracture toughness at —20 °C and impact energy firstly decrease and then increase with
the tempering temperature increases as well as the performance indexes of fracture toughness and spreading rate of fatigue
crack are better than those at low temperature tempering state. The on — line as — heat — treated with high temperature tem—
pering is with higher fracture toughness and lower spreading rate of fatigue crack so that the characteristics of high toughness
and resistance to generation and spread of crack for bainite rails could be further exerted.
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