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Continuous Finite Element Simulation of Plate Multi-pass Hot Rolling

ZHANG Jin-ling', CUI Zhen-shan', WANG Ying—jie’
(1. National Die and Mold CAD Engineering Research Center,
Shanghai Jiaotong University, Shanghai 200240, China;

2. Baoshan Iron and Steel Co., Ltd., Shanghai 201900, China)

Abstract: A 3D therme-mechanical coupled elasto-plastic finite element ( FE) model was established for
the simulation of plate multtpass hot rolling by means of FE software Marc. The “hollow roll” model was
developed to substitute real solid roll, which enables the simulation to involve the effects on plate deforma
tion from roll flattening and bending induced by rolling force and roll bending force, at the same time re-
duce the number of elements and save computational time. A ninput data generating system was also estal-
lished which involves a mesh refinement module and parameter transfer module. Through this system, the
calculation results from the former pass can be directly transferred to the next pass input file as initial cor
ditions and the refined mesh can be directly added into the input file too. Thus enables the simulation for
mult+ pass rolling to run continuously. As an application, a 7pass plate rolling was simulated and demon-
strated. T he results show that the simulated rolling force and temperature agree well with the measured
data, the distribution of the roll flattening and plate thickness is in the same law with actual production.
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Tab.1 Rolling schedule 2
5
/ / / / 6
mm mm mm (me s 1)
17. 81 22.80 822 1.31
6. 82 15.38 822 1.95
4.34 10. 47 822 2.91
2.30 7.69 617 4.04
1.50 5.89 617 5. 46 (b)
1.21 5.00 617 6.58 6
0. 04 438 617 7 42 Fig.6 Deformation of the head after three passes
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Fig. 8 Distribution of roll deformation and plate thickness along width direction
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