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Numerical Simulation and Analysis on Hot Continuous Rolling
Process of KOCKS Mill for 16 mm GCrl5 Bearing Steel Bar

Li Xiaolong', Cheng Weiguo', Zhou Lixin®, Zhou Dunshi' and Zou Hui'
(1 Medium Size Rolled Bar Works; 2 Hubei Province Key Laboratory for High Quality Special Steel ,
Daye Special Steel Co Ltd, Huangshi 435001 )

Abstract The numerical simulation of process of four stand tandem KOCKS mill continuous rolling ®16 mm GCrl5
bearing steel bar from $21.5 mm stock has been carried out by using DEFORM-3D three-dimensional heavy deformation
thermal-mechanical coupled with elastic-plastic finite element software. And the rolling process parameters for stock rolling
in KOCKS mill roll pass including equivalent stress, equivalent strain, temperature field and rolling force of steel are ana-
lyzed. Results show that the deformation of steel bar in KOCKS mill occurs mainly at rough rolling passes, and that at finish
passes is small, especially at last pass; the spread of steel bar in KOCKS mill stands is uneven, that near the roller area is
smaller and that near the roll gap is larger to form bulge; and in KOCKS mill stands the equivalent strain reaches the center
of steel bar, it is available to ensure the compact density of structure and internal quality of finishing products. The relative
error between simulated value and measured value of rolling force at each pass in situ is less than 2%.
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Fig. 1 Design of roll passes for KOCKS mill: (a) rough rolling
passes and (b) finish rolling passes
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Table 1 Parameters of rolling process for GCr15 Bearing steel Bar
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Table 2 Thermal physical parameters of GCrlS bearing
steel bar
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Fig.2 Size of roll passes for rolling @16 mm GCrl5 bearing steel bar: stand Nol (a), Ne2 (b), No3 (c) and Nod (d)
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Fig.3 Finite element model of steel bar and three rollers
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Fig.4 Contour plots of equivalent stress at section of GCrl5 bearing steel bar at Nol (a), No2 (b), No3 (c¢) and No4 (d) pass
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Fig.5 Deformation plots of spread at section of GCrl5 bearing steel bar before (a) and
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Fig.6 Contour plots of equivalent strain at section of GCrl5 bearing steel bar at Nol (a), No2 (b), No3 (c) and No4 (d) pass

890

B 8] /s

0 5 10 15 20 25

L (b)
60 |
45

L5 /KN

0 5 10 15 20 25
B} 6] /s

B7 GCrl5 HAMEK 4 BRKPEFLRIE ML (a) FIELH LR (b)

Fig.7 Temperature curves (a) and rolling force curves (b) of GCrl5 bearing steel bar continuous rolling in 4 passes
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Fig. 8 Comparison between measured (a) and simulated values (b) of GCrl5 bearing steel bar sizes; and comparison between meas-
ured and simulated values of rolling forces at each pass (c)
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