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Abstract: The ¢20 mm hot-rolled GCrl5 bearing steels were obtained through four kinds through-
water cooling processes. The effects of through-water cooling on microstructure and mechanical
properties of the hot-rolled bearing steels and heat-treated bearing steels after spheroidizing
annealing and quenching-tempering processes, respectively were investigated. The results showed
that when the through-water cooling was carried out both before and after finish rolling and the
finish-rolling and re-reddening temperature was 800 ~ 860 C and 620 C, respectively, the
temperature of phase transformation for the proeutectoid carbide and the pearlite went down, and
the thickness and continuity of the proeutectoid carbide, the pearlite interlamellar spacing and the
pearlitic colony size in the hot-rolled bearing steels were decreased. Accordingly, the thickness of
carbide in the annealed and tempered microstructure was decreased while the homogeneity was
enhanced. Moreover, the thick undissolved carbide networks were prevented. Eventually, the
tensile strength and percentage of area reduction of the hot-rolled and heat-treated bearing steels
were increased.

Key words: GCrl5 bearing steel; through-water cooling; hot-rolling; spheroidizing annealing;
quenching-tempering ; microstructure ; mechanical property
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Fig. 1

Technology parameters in each process
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Fig. 3 Hot-rolled microstructure of bearing steels by four kinds through-water cooling process, respectively
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Table 1 Quantitative metallographic analysis for hot-rolled bearing steels
T2 SedLirimib Y EE/ wm SRS PG A 2 FE/ um Bt RER A B A2/ wm
1 0.62 0.82 0.26 28
2 0.49 0.75 0.19 23
3 0.12 0.18 0. 14 18
4 0.11 0.19 0.13 17
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Fig. 4 Thermal dilation curves of bearing steels by four kinds through-water cooling process, respectively
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Fig. 5 Annealed microstructure of bearing steels by four kinds through-water cooling process, respectively

(a)—1#; (b)—2#; (c)—3#; (d)—4#.
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Fig. 6 Tempered microstructure of bearing steels by four kinds through-water cooling process, respectively
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Fig. 7 Morphology of tensile fracture for hot-rolled bearing steels
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Fig. 8 Morphology of tensile fracture for heat-treated bearing steels
(a)—1#; (b)—2#; (c)—3#; (d)—4#.
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Table 2 Results of tensile tests for hot-rolled and heat-treated bearing steels

Ty PLH5R E/ MPa 465/ %
“ i VR i VLK
1 1215 2 002 9.8 2.5
2 1242 2 075 15.8 5.9
3 1 496 2358 23.6 9.8
4 1501 2 402 21.1 8.7
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