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( Key Laboratory for Ferrous Metallurgy and Resources Utilization of Ministry of Education,
Wuhan University of Science and Technology, Wuhan 430081 )

Abstract The numerical simulation and analysis on temperature field, stress-strain field and rolling force for ®20
mm to $16.5 mm 4 pass pre-finishing rolling process of steel 82B (/% : 0.79 ~0.86C, 0. 15 ~0. 35Si, 0. 60 ~0. 90Mn,
<0.030S, =<0.030P) at steelworks are carried out by using nonlinear finite element method analysis software ABAQUS
and an established 3-demensional thermo-mechanical coupling model between wire and roller. Results show that the simula-
ted results conform to the measured results; The difference between center temperature and surface temperature of stock
during pre-finishing rolling process is ~ 130 °C; and with using this model to analyze front-sliding during rolling at work-
site, it is obtained that main factors to influence the front-sliding are elongation coefficient, rolling groove size, rolling
speed and ratio between roll diameter and stock thickness.
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Table 1 Chemical composition of steel B82 /%

C Si Mn S P
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Fig. 1 Pass schedule of (a) first, (b) second, (¢) third and (d) fourth pass of pre-finishing rolling process
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Fig.2 Finite element method model for pre-finishing rolling process
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Fig.3 Comparison between simulated value and measured value of stock temperature (a)

and simulated center and surface temperature of stock (b) during pre-finishing rolling

process
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Fig.4 (a) Curves of equivalent strain of center and surface of stock during pre-finishing

rolling process; (b) Comparison between calculated value and actual measured value of
rolling force during pre-finishing process
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Table 3 Front-sliding parameters of stock in pre-finishing rolling

. ELHERE/ (m-s™) AT/ L 4- TR RZ- GiRiaI-%
B® i e mm I S PP L, S %
1 1.989 2.056 32.32 0.51 15.32 1.304 3.82
2 2.468 2.513 34. 81 0.94 13.32 1.218 6.53
3 2.971 2.742 36.25 0.457 21.76 1.24 5.11
4 3.685 3.778 35.68 0.954 16. 86 1.223 6.48
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