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Investigation on Continuous Cooling Transformation Process
of Low Carbon Bainite Rail Steel U25CrNi by
Dilatation and in-situ Observation Method
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Abstract By Formastor-F quenching dilatometer themal simulation and VIL2000DX-SVF17SP high temperature laser
scanning confocal microscope (LSCM) observation, the dilatation curve and microstructure of a low carbon bainite rail steel
of U25CrNi (/% :0.25C,1.738i,1.69Mn,0. 012P,0. 0028, 1. 40Cr,0. 57Ni,0. 49Mo,0. 06V) during continuous cooling
process from 950 °C at different cooling rates are studied. The results show that at low cooling rate (0.2 “C/s) , the micro-
structure of test steel is mainly bainite; as the cooling rate increases to 1 “C/s, the microstructure gradually transforms to
bainite and martensite, and the size of the bainite plate gradually decreases with the increase of the cooling rate; when the
cooling rate reaches 2 °C/s, basically only the martensite transformation occurs during the cooling process, and the hard-
ness of the test steel gradually increases with the increase of the cooling rate.
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Fig. 1 Thermal sample size of U25CrNi steel
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Fig.2 Temperature-dilatation curves of U25CrNi steel at cooling rate (a) 0.2 C/s, (b) 1 C/s and (c¢) 2 C/s



J1 3RS RERK B SR AR A ST AR UL EC AR B U25CeNi HES29% HIAR AR “812

&3 950 CHEMAAL U25CeNi SR8 3B B (a)0.2 C/s: By(b)1 T/s: M+B;(c¢)2 C/ls: M
Fig.3 Cooling rate and mirostructure of U25CrNi steel austenizing at 950 C; (a) 0.2 C/s, B, (b) 1 C/s, M+B and (c) 2 C/s, M
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Fig.4 TEM mirostructure of U25CrNi steel at cooling rate of
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Fig.5 (a) dark-field phase, (b) diffraction spot and (¢) calibration of U25CrNi steel with cooling rate 0.2 C/s
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