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Prediction of the Residual Stress for a Steel Plate after Roller
Leveling - Part II : Integrated Model with
Accelerated Cooling Model
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Abstract
Despite its importance the control of roller leveling has primarily relied on the operator’s experience and on operation
tables. In order to effectively eliminate various shape defects, the optimal leveling condition for a specific mode of plate
deformation needs to be determined as well as a careful evaluation as to whether or not the condition is still appropriate
for other modes or not. A numerical model, which considers both computation efficiency and accuracy, has been
developed. The variations of residual stress are studied according to the entry and the delivery intermeshes, respectively.
The camber deformation decreases linearly as the entry intermesh increases. In contrast the curl deformation does not
vary directly with the entry intermesh. Therefore, the optimum intermesh values need to be determined in order to

simultaneously minimize both the camber and the curl deformation.
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Table 1 Process conditions of the accelerated cooling

Thickness 40mm SCT 737C
Width 3030mm FCT Top 396C
Length 20682mm | FCT Bottom | 377C

Table 2 Process conditions of the accelerated cooling
and the roller leveling
Thickness
Width
Length

738°C
501C
476C

SCT
FCT Top
FCT Bottom

360mm
390mm
upper : 4,
31.5mm
40.3mm

40mm
3030mm
20682mm
Roll diameter
Roll pitch
Number of the roll

lower : 5

Entry intermesh

Delivery intermesh
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Fig. 1 Comparison between simulations and experiments
of FCT distributions on the top and bottom
after accelerated cooling
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Fig. 2 Comparison between simulations and experiments
of the camber after accelerated cooling
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Fig. 3 Comparison between simulations and experiments
of the camber after roller leveling
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Fig. 4 Relation of the plastic ratio and the curvature
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Fig. 7 Change of the predicted curl curvature according

to the plastic ratio and delivery intermesh
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Fig. 8 Change of the plastic ratio at the roll according
to the entry intermesh
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Table 3 Process conditions of the roller leveling

Plate Case 1 Case 2 Case 3 Case 4
Thickness
(mm) 23.8 23.8 23.7 30.0
Width
(mm) 4457 4457 4467 4075
Length
(mm) 25562 25562 25695 19586
Entry
Intermesh t-8.92 t-7.07 t-6.96 t-10.5
(mm)
Delivery
Intermesh t+2.11 t+1.28 t+1.39 t+0.90
(mm)
P
Nurilsl: or 1Pass 2Pass 3Pass 1Pass

Table 4 Comparison between simulations and experi-
ments of the curl after roller leveling

Experiment Model
Plate Pass Top Curl | Tail Curl Curl
(mm) (mm) (mm)
Case 1 1 0.6 -3.2 -2.7
1 -4.1 -4.3 -1.3
Case 2
2 -1.2 -3.0 -1.3
1 -1.6 34 -4.0
Case 3 2 -4.6 4.2 -4.0
3 -3.4 -4.5 -4.0
Case 4 1 3.1 1.8 32
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