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Deformation Behavior of Slab by Two-Step Sizing Press
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Abstract
Extensive width reduction of slabs is an important technology for achieving continuous production between the

steelmaking and hot rolling processes. However, the vertical horizontal rolling process has many disadvantages, e.g.,

large width deviations and less efficient width reduction. This study was carried out to investigate the deformation of slab

by sizing press with two steps die. To do it, dog-bone and camber are discussed in width sizing process considering the

deformation behavior according to the deviation of anvil velocity and the deviation of initial slab temperature. In this

papet, the various causes of the sizing press phenomena are mentioned for the purpose of understanding of rolling

conditions. As a result, the optimal anvil shape having a minimum-forming load is obtained by FE-simulation and ANN.
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Table 1 FE-simulation analysis condition for sizing
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Fig. 1 Stepped defects according Anvil(Plate dies)
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Fig. 3 Width reduction of sizing press
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process
Material AISI 1010
Slab Thermal conductivity 51.9 N/secC
Emissivity 0.3
Heat capacity 3.526 N/mrf C
Material H 13
) Thermal conductivity 28.6 N/sec C
Anvil .
Emissivity 0.7
Heat capacity 3.574 N/mt C
Width reduction 100 mm
Fiction factor(m) 03
Interface heat transfer .
Sizing coefficient 11.3 N/sec mn C
p rZ?:SS Convection coefficient | 0.02 N/sec mmC
conditions 1 -
Initial billet/Anvil 1100/ 500C
temp.
Anvil velocity 380 mm/sec
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Fig. 4 The deviation of anvil velocity
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Fig. 5 Measurement of camber
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Fig. 6 Distribution of camber of slab by anvil velocity
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Fig. 7 Dog-bone profile according to anvil velocity
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Fig. 9 Distribution of effective strain
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Fig.10 Distribution of effective stress
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Fig.11 Dependency of camber on the slab temperature
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Fig.12 Profile of dog-bone according to slab temperature
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Fig.13 Distribution camber according to the transfer
length of slab
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Table 2 OA table for FE-simulation

FEM Geometric parameters Load(kN)
No. [ o, w, [ w, FEM ANN
1 7° 7° 0.7 6.04 6.04
2 7° 14° 1 5.98 5.98
3 7° 21° 1.3 5.67 5.67
4 14° 7° 1 5.92 5.91
5 14° 14° 1.3 5.33 5.32
6 14° 21° 0.7 5.1 5.09
7 21° 7° 1.3 5.82 5.81
8 21° 14° 0.7 4.96 4.96
9 21° 21° 1 4.9 4.89
Table 3 Verification of ANN results
Case 6 | 0, | wiw Load(kN)
FEM | ANN
Min. load | 21 20 0.9 4.83 | 4.80
Max. load 7 7 1.3 6.06 | 6.09
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