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Thermal Simulation of Ultra—rapid Cooling Process of Bearing Steel
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Abstract: Serious problems existed in the delivery state of bearing steel bar after deformation, such as rapid precipitation
of high temperature reticulated secondary carbides, excessive reticulated grade and hardness. The thermal simulation
experiment of ultra-rapid cooling of GCrl5 bearing steel bar after high temperature deformation was carried out by thermal
simulation machine, and its microstructure and hardness were studied. The results show that the pearlite content increase
with the extension of isothermal time after rapid cooling to 700 ‘C after deformation of 40% at high temperature.
Secondary carbides are more obviously precipitated at grain boundaries. At 700 ‘C isothermal, ultra-rapid precipitation and
cooling, the amount of rapid precipitation of reticulated secondary carbides is reduced, and fine lamellar pearlite is

obtained.
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Tab.1 Chemical composition of test steel

C Si Mn P S Ct Ni Cu Mo Ti Al

1.03 032 0.34 0.009 0.003 1.49 0.07 0.15 0.02 0.0017 0.005
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Fig.1 Schematic diagram of ultra-rapid cooling of the bearing
steel
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Tab.2 Pearlite content under different isothermal time
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Fig.2 Microstructures after different isothermal time at 700 ‘C
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Fig.3 Hardness under different isothermal time at 700 ‘C
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Fig.4 Microstructures after quench and temper in different isothermal times at 700 ‘C
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Fig.5 Quasi-equilibrium diagram of Fe-C
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