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Process Optimization and Practice on CC Soft Reduction in
GCrl1S5 Bearing Steel Billet

Chen De, Zhang Guangjun, Liu Jigang
(Jiangyin Xingcheng Special Steel Co., Ltd., Jiangyin 214429, China)

Abstract: For improving the level of GCrl5 bearing steel CC billet chemical homogenization and defects such as inner
crack and shrinkage cavity, the soft reduction process was optimized by the physical calculation of shell thickness growth
ratio, steel grade thermal property test, desin casting process under large pressure and combined soft reduction test, moni-
tor the surface temperature of the casting process and the working condition of the tension leveler. The results show that the
reasonable starting position R of continuous casting SR is 42% ~ 45%, in order to obtain better macrostructure quality, the
starting position of three CC billet sizes 200 mm*x200 mm, 240 mm%x240 mm, 300 mmX340 mm is 1 ~3 m behind the
original process; Taking 200 mmx200 mm GCrl5 billet as an example, increasing the amount of casting reduction from
1. 25 mm/m to 2. 5 mm / m, which can reduce the cracks of billet, significantly improve the Y-Z longitudinal of casting bil-
let macrostructure composition and homogenization, and the central carbon segregation index of the rolling material gener-
ally reaches 0. 97 ~ 1. 03, realizing the goal of not producing obvious cracks under soft reduction, and modifying the cen-
tral segregation and V-segregation defects.

Key Words: GCrl5 Bearing Steel; Macrostructure of CC Billet; Soft Reduction; Chemical Homogenization; Solidifica-
tion and Heat Transfer; Strain
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Fig. 1 Schematic of macrostructure sample from billet/bloom :

(1) X-Y cross—section sample, (2) Y-Z longitudinal-section

sample, (3)X-Z longitudinal—section sample
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Fig. 2 Sample schematic drawing for carbon segregation analy-
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K3 = R AR % 85 55 06 F GCrlS 7 SR A5 IE i 2 (a) 200 mmx200 mm X=Y [, (b) 200 mmx200 mm Y-Z [ , (¢) 200
mmx200 mm X-Z [f] , (d) 240 mmx240 mm X-Y [f] , (e) 240 mmx240 mm Y-Z [i1] , (£) 300 mmx340 mmX-Y [1] , (g) 300

mmx340 mm Y-Z [1]

Fig. 3 Macro—morphology caused by CCM soft reduction in three sizes billet of GCr15 bearing steel: (a) 200 mmx200 mm X-Y direc-

tion, (b) 200 mmx200 mm Y-Z direction, (¢) 200 mmx200 mm X-Z direction, (d) 240 mm*x240 mm X-Y direction, (e) 240 mmx
240 mm Y~-Z direction, (f) 300 mmx340 mm X-Y direction, (g) 300 mm x 340 mm Y-Z direction
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Fig. 4 SR cracks of GCr15 billet(240 mmx240 mm)and inher-

ited defects of rolling bar: (a) X =Y macrostructure of billet ,

(b) macrostructure of rolling bar
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Fig. 5 Analyzed result of original position analysis on 200 mmx200 mm GCrl5 billet sample: (a) macrostructure of original position

analysis sample, (b) 2D drawing of Carbon segregation, (¢)2D drawing of chromium segregation
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Fig. 6  Analysis schematic drawing of V-type segregation on
300 mmx340 mm billet applied soft reduction
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Fig. 7 Analysis schematic drawing of scale measuring on SR
crack: (a) Real billet, (a) Schematic of billet
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Table 1 Examples of calculations of crack start distance
under soft reduction condition

hO/mm H/mm D/mm R/%
100 93 45 51.6
120 113 49 56.6
150 145 80 44.8
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Fig. 8 Carbon segregation index of center line between inner

and outer arcs in 200 mmX200 mm billet by 6 trials of heavy reduc-

tion process
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Fig. 9 Sample schematic drawing for thermal simulation test
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Fig. 10 Thermal simulation result on 240 mm%240 mm GCrl15 billet under different temperature and stretch strain :

(a) The curves

of steel stretch strain vs. temperature in condition of different extension rate, (b) The curves of steel area reduction ratio vs. tempera-

ture in condition of different extension rate
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Mechanism schematic drawing on heat transfer of solidification and SR process
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Fig. 12 Segregation schematic drawing by appropriate SR in 200 mmx200 mm GCrl5 billet and its rolling bar: (a) Y-Z macro—

morphology formed by appropriate SR process in 200 mmx200 mm GCrl15 billet, ( b)$50 rolling bar X =Y macro—morphology of 200 mmx

200 mm GCr15 billet, (¢) central carbon segregation index distribution of the rolling bar
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