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Synopsis :

A newly developed plate shape control system, using a laser type shape meter, was put
in service in the plate mill in Mizushima Works of Kawasaki Steel. This system consists
of (1) sensors: shape meter and multi head y-ray thickness meter (crown meter), (2)
actuator: work roll bending device, and (3) models: newly developed shape prediction
model based on data measured by the shape meter and plate crown prediction model.
This system is characterized in that the setting of the roll bending force for the next
pass is determined on the basis of the results of shape and crown measurements.
Introduction of this system enables the improvement of flatness and plate crown
accuracy, which meets ever upgrading customer’s demand and contributes to yield

improvement and chance free rolling.
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A newly developed plate shape control system, using a laser type shape meter, was put in service in the plate mill in
Mizushima Works of Kawasaki Steel. This system consists of (1} sensors: shape meter and multi head y-ray thickness
meter {crown meter), (2) actuator: work roll bending device, and (3) models: newly developed shape prediction model
based on data measured by the shape meter and plate ¢crown prediction model. This system is characterized in that the
setting of the roll bending force for the next pass is determined on the basis of the results of shape and crown measurements,
Introduction of this system enables the improvement of flatness and plate crown accuracy, which meets ever upgrading
customer’s demand and contributes to yield improvement and chance free rolling.
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Fig. 1 Conceptual diagram of the finishing rolling schedule
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Fig. 2 Calculated result of longitudinal strain by rigid-plastic

FEM
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Fig. 3 Calculated result of shape deformation coefficient
{deviation of longitudinal strain/deviation of thickness
strain) by rigid-plastic FEM
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Fig. 4 Comparison of shape deformation coefficient between
experimental and calculated result by rigid-plastic FEM
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Fig. 5 Calculated effect of work roll bending on plate crown
with various thicknesses and widths
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Fig. 6 Calculated effect of work roll bending on flatness
with various thicknesses and widths
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Fig. 7 Comparison of thickness profile with various bending
forces in aluminum press test
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Fig. 8 Comparison of plate crown between experimental and
calculated results by simulation model
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Table 1 Specification of shape meter

Type Scanning type of semiconductor laser
Laser wave length  {nm)| 830

Laser power (mW)| 40

5 point/width

0~ 15

1000 — 5 40¢

Measureing point
Measuring shape (%}
Measuring plate width {mm)

Table 2 Specification of work roll bending device
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Fig. 10 Qutline of shape meter

Upper ¢ 220 % 4/chock
Lower ¢ 190 6/chock
Max. 22
Max. 3.4/chock
Contrelled range 2.2+1.2/chock
Servo valve

Bending cylinder {mm)

Bending pressure (MPa)
Bending force (MN}

Control valve
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Subscript
1 :last pass
2 :next pass
ri:final pass

Symbols
H :thickness
F :rolling force
FB :bending force
CR :plate crawn
CRP:percentage plate crwon
ACRP:gain of percentage plate crown
A :flatness(steepness}
Aa:allowable flatness{steepness)
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Fig. 13 Set-up algorithm for work roll bending force based on shape meter date
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Fig. 15 Result of work roll bending control based on shape
meter data
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