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Abstract: To meet the quality requirements of " Dead Flat" rectangular section super flat material such as wide
electrical steel sheet in the new generation of high-tech tandem cold rolling mill, an integrated simulation model of
6-high tandem cold rolling mill was established by explicit dynamic finite element method. The accuracy of the finite
element model was verified by field industrial rolling test data. The influence of different rolling factors on the crown
of load roll gap in complete rolling process of electrical steel is analyzed quantitatively. Based on the shape control
mechanism of 6-high UCM cold rolling mill and EDW-N(Edge Drop Control Work Rolls for Non-shifting of the Work
Rolls) work rolls independently designed by our research group, the bending force mathematical model of rectangular
section control of electrical steel in 6-high tandem cold rolling mill was established. The parameters of the bending
force mathematical model were determined by finite element simulation and field industrial rolling test data, and its
accuracy was verified. The continuous test feedback data of a large 1 420 mm six-high tandem cold mill show that the
high precision average C15 < 7 pm ratio of electrical steel has been increased from 38.58% to 67.74% , which gives
full play to the high precision shape control ability of the 6-high tandem cold rolling mill and can control the shape
quality in a wide range. It provides innovative solutions and implementation paths for solving the bottleneck problem of
rectangular section control of 6-high UCM cold rolling mill for non-shifting of the work rolls.

Keywords: Shape control; 6-high tandem cold rolling mill; Finite element model; Electrical steel; Rectangular
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Fig.2  Finite element model of 6-high tandem cold rolling mill
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Tab.1 Main parameters of roll system
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Tab.2 Basic simulation conditions
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Fig.3 Comparison of simulation results of finite element model

and measured values
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Fig.5 Influence of rolling force per unit width on load roll gap
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Fig.8 Crown of load roll gap under different width conditions
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Tab.3 Mathematical model coefficient of bending force of work

roll for S1 and S2 stands

AR k,y ko ks ky ki
S1 -1277.65 23994 -0.0011 12.2263 -0.021 4
S2 -1110.39 1.9324 -0.0013 -0.0013 -0.0192
TR ks L ko kg L
S1 9.12E-06 11.9536 -0.0235 1.05E-05 -532.249 7
S2 8.34E-06  6.7529 -0.0374 2.42E-05 -340.317 8
AR kg, ks k., k; ky,
S1 1.406 4 -7.51E-04 -0.2414 -0.0934 -0.089 5
S2 1.5021 -8.43E-04 -0.1936 -0.0835 -0.094 2

F4 S1F0S2HZEFEESHEABFEE R

Tab.4  Mathematical model coefficient of bending force of
intermediate roll for S1 and S2 stands
H 4R by ko ki kyy ki,
SI 1079.6475 -1.1568 3.06E-04 -115.142 0.1914
S2 900.384 1 -2.3414 5.72E-05 -204.322 2.1435

i) R by kyy kg ks gy

S1  -8.15E-05 -81.8055 0.1299 =-5.4E-05 -253.496 5
S2  -4.84E-04 -39.467 1 0.5447 -3.3E-04 -124.258 9
WRIEER ky ks k., k; ky
s1 37592 -5.32E-04 -0.4528 -0.1494 -0.1402
S2 26493 -4.54E-04 -02421 -0.1954 -0.1075

3.2 EUEFARBVIOHE
T UE B SR FLATLE T AR R W T 42 ol )
LR BRI AR AL 55 T i s, K FE
1 420 mm SHREFLILIT R AL =50 s, A
55 BT (A TESHmES)
x5 S1MS2HMEXBREFTIESHIE
Tab.5 Parameter values of actual production process for S1 and

S2 stands

P TAERZT  JpEdRD pERE RARE R T a/
WH/KN /AN A /mm LB %
(kN - mm™")
sl 36.36 87.35 66.81 9.51 30
$2 2.95 9339 7464 9.55 30

X R AR A S S A (A 10) o
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Fig.10 Comparison of mathematical model values and measured values of bending force
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