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Abstract; The effect of cooling rate after a simulated hot-rolling process on the microstructures of
network carbide precipitation and subsequent divorced eutectoid transformation in GCrl5 bearing
steel was investigated using electron probe and transmission electron microscopy. The results
indicated that the rapid cooling treatment in the range of pre-eutectoid carbide formation
temperature can inhibit the formation of network carbides and reduce the inter-lamellar spacing of
flaky pearlite in the steel. When the cooling rate is 20 C/s, the spheroidizing annealing time can
be reduced to about 2h in divorcing eutectoid treatment and the hardness of the tested sample
reaches 1.95 GPa. The results from selected-area electron diffraction show that the type of
spheroidal carbide in the steel after spheroidization is M;C, which can not be changed by the
regulation of cooling rate.
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Table 1 Composition of experimental bearing steels( mass fraction) %
C Cr Mn Si Ni S P Cu Al Ti Mo
1. 00 1.51 0.3 0.22 0.18 0.002 0. 003 0. 08 0.02 0. 005 0.05
t . t
1200°C 5 min 800°C 1h
1°C/s,5°%C/s
20°C/s
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Fig. 1 Schematic diagram of hot deformation treatment and spheroidizing annealing treatment
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Table 2 Temperature of phase transformation for experimental GCr15 bearing steels
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Fig.2 Phase diagram of GCr15 steel from Thermal-calc
software
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Fig. 3 Microstructures of the tested samples at different cooling rates
(a)—1#; (b)—2#; (c)—3#; (d)—4#.
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Microstructures of the tested samples at different cooling rates after 2 h
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Fig. 5 Carbide species
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Fig. 6 Effect of cooling rate on hardness of the tested samples
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