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Prediction of Plastic Deformation Behavior of the Side Surface of Slab
during Hot Rough Rolling
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Abstract
The aim of the current study was to predict the plastic deformation behavior of a heated slab during hot rough rolling. FE-
simulations were performed to investigate the metal flow and to locate the position of surface material from the slab through
the rough rolling and onto the strip, using a material point tracking technique. In addition, experimental hot rolling trials
were conducted where artificial defects were impressed onto a heated slab in order to validate the FE-simulation results. The
simulated results show the same tendency of deformation behavior as the experimental measurements. The movement of
slab defects from the side surface towards the strip center is directly linked to the extent of lateral spread during the rolling.
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Table 1 Input parameters required for of hot rough
rolling process

2 Edger roll
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(unit: mm)

Slab Material Steel A
Geometry H222.4 x W1537.46 mm
Material AISI H13 Upper roll
Anvil type 2 Step anvil
Anvil LR P A |
Anvil angle 6,=18°, 6,=12 1% model ‘
Anvil velocity 172 mm/s
Width reduction 115.33 mm Lovet ol - et
Friction constant(m) 0.6 ’ - o /_
Sp Slab 1196°C o e
Temperature == 500°C Fig. 3 3D FE-model of hot rough rolling process
Slab transfer pitch 300 mm
Roll type 2 High mill ) _
Work roll 1205.71 mm No. of tracking point : @~®
Diameter '
RM Edger roll 1148.76 mm S
o Initial temperature 500°C S —") Rolling direction
Friction factor(m) 0.6 5 ) q 1/4 model
RPM 32~76 rpm I ®
15 1@
®
Table 2 Roll rotational speed for of hot rough process
Num. of Pass 12| 3 |4 5 |6 7 /30 555
Rotational Edge : : 55.62 : 57.84 ’ 58.14

Speed(RPM) | Rough | 32 | 44| 63 |66| 68 |74| 76
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Fig. 9 Comparison between measured and simulated

values of material tracked points after hot rough
rolling process
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