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Study for the downcoiler’s offline simulator

Yong Joon Choi”, Min Cheol Lee*

ABSTRACT

Downcoiler is one of the major facilities in hot strip mill operation. The key to good coiling is having good
equipment, modern control systems, excellent maintenance and an understanding of coiling process. Therefore, this
study aims to develop a program that is useful for calculating machine design parameters and simulating coiling process.
In this study, the pinching and coiling mechanism of the downcoiler was thoroughly studied and some of operational
factors and their effects on the coiling process were investigated. The software was developed to estimate engineering
parameters for coiler component design and to determine optimal setting values for successful coiling operation. In order
to check the accuracy and usefulness of the developed software, the simulation of the downcoiler in #2 Hot Strip Mill in
Pohang Works was performed. The simulation results suggested that the set-up value for unit tension could be lowered.
Test coiling operation by using the lowered set-up value for unit tension resulted in much more successful coiling in the

aspect of strip quality and power consumption.
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7134y Fx = normal force, Fz = tension force
P;, P, = cylinder pressure

T = strip tension (N) F, = cylinder force
U, =strip unit tension (N/mmz) Fron = roll force
HY.P.,0 =hotyield point (N/mm?) R = upper roll diameter, r = bottom roll diameter
t = strip thickness, w = strip width A = distance of roll center
a, b = coefficient C.D. = coil diameter, M.D. = mandrel diameter
n = friction coefficient between strip and roll a = acceleration/deceleration speed
F, = upper housing weight p = strip density
D = cylinder tube diameter Ti = coiling time
d = cylinder rod diameter Chgpm = change RPM
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Fig. 1 The simple diagram of downcoiler
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Fig. 2 Unit tension of the strip with H.Y.P.
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Fig. 3 The hinge type of pinch roll unit
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Fig. 4 The housing type of pinch roll unit
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Fig. 5 The structure of mandrel unit
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Fig. 6 Flowchart of the simulator
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F1g 7 Initial panel of downcoiler simulator
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Fig. 12 Required coiling torque for mandrel
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Table 1 Experimental Condition
Case 1 Case 2 Case 3
Strip Thickness(mm) 6 6 15.7
Strip Width(mm) 1220 1220 1243
Coiling Temp. (C) 620 620 600
Unit Tension(N/mm?) 9.65 45 467
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Fig. 13 Comparison of mandrel current and simulator
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