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Fig. 1 Schematic illustration of vertical-horizontal

rolling process
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Fig. 2 FE model for vertical-horizontal rolling process
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Fig. 3 Influence of slab thickness on the edging efficiency
(W;=3.5m, AH=0)
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Fig. 4 Influence of slab width on the edging efficiency
(H,=100 mm, AE=85 mm)
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Fig. 6 Influence of thickness reduction ratio on the

edging efficiency (W, = 2.5 m, AE = 85 mm)
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Fig. 8 Convergence error evolution during the training

process
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FE numerical simulation-based ANN model for heavy plate
width control during hot rolling process

RUAN Jin-hua', ZHANG Li-wen"', GU Sen-dong's HE Wen-bin®°, CHEN Shao-hui’

(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China;

2. Jiangsu Shagang Group Co. , Ltd. , Zhangjiagang 215625, China )

Abstract: Using commercial FE software DEFORM-3D, a 3D thermo-mechanical rigid-plastic FE
model was developed to simulate a vertical-horizontal hot rolling process for heavy plate. The 3D FE
model was used to simulate 320 kinds of different vertical-horizontal rolling processes under different
rolling parameters, such as slab thickness, slab width, edging reduction and thickness reduction
ratio, and the influences of different process parameters on edging efficiency were discussed.
Simulation results show that edging efficiency increases with increment of edging reduction and slab
width, while decreases with increment of slab thickness and thickness reduction ratio. Based on the
FE numerical simulation results, a heavy plate width control model for vertical-horizontal hot rolling
process was established with the aid of a BP artificial neural network (ANN). Edging efficiencies
predicted by the model are in good agreement with the FE numerical simulation results. The heavy
plate width control model was employed in an FE numerical simulation of a real heavy plate rolling
process to control the plate width, the simulated plate width is in good agreement with the measured

one.

Key words: hot rolling heavy plate; vertical-horizontal rolling; width control; FE numerical

simulation; artificial neural network (ANN)



