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Set-up and Control Technology of NSSMC Intelligent Mill
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Abstract

Operational scheme and flatness control algorithm with related mathematical models are
developed for OPL (Oita Plate Leveler) which is a large scale embodiment of the NSSMC Intelligent
Mill (NIM); NIM is a new concept rolling mill which can estimate and control roll force distribution
across the width acting between the work roll (WR) and the rolled material. For zero adjustment
procedure of individual position control system of divided back-up rolls (BURs), force distribution
of the BURs minimizing the WR horizontal deflection is calculated by means of Lagrange’s method
of undetermined multipliers, and systematic way of realizing the target BUR force distribution is
developed. Considering plan view inclination and temperature distribution of inlet material, flatness
control algorithm is developed and practiced to obtain desired flatness as well as residual stress of
the rolled material after cooling. Concluding research and development of NIM, contributions to
flatness control theory for flat products and future tasks are pointed out.
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#1 OPL OEIEEHF
Rolling conditions for OPL
Item Specification
Thickness 10 - 65 mm
Plate size Width 1400 - 5500 mm
Length 6-63.5m
Plate temperature R.T.-250°C
Reduction 0.2 %
Rolling speed 10 - 120 m/min
Control interval 30 ms
F2 OPLOA—IL A
Roll dimensions of OPL
WR BUR (x19)
Diameter (mm) 330 550
Barrel length (mm) 6010 320
Chock span (mm) 6690 -
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1 OPL OEAIEE
Schematic view of OPL
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X2 OPL®OWRKFEH~bHH (£5BURTE 17.64MN)
WR horizontal deflection for OPL with total BUR force
17.64 MN
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Optimized BUR forces for zero adjustment procedure
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Calculate BUR deformation Mill (BUR)
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Calculate absolute BUR positions |
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Execute BUR positions control |
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Flatness control algorithm for OPL
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(b) Roll force distribution
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A result of control of roll force distribution
(12 mm thickness X 5200 mm width)
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(c) Measured BUR force distribution
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