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A Study on the Improvement of Control Performance of Skin Pass
Rolling Flatness by Online Construction of Standard Unit Tension

Young-Jong Na
Hyundai-Steel Hot Rolling 2 Team
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Abstract This study evaluated the absence of standard unit tension in independent skin pass rolling to
improve the wave, which is a chronic problem of hot rolled strip rolling, and prevent damage caused
by local equipment deformation due to high tensile strength. In addition, considering the characteristics
of various steel types, the elongation test was conducted through skin pass rolling by producing
conditions encompassing commonalities and limitations. The completeness of the data was added based
on the ideal value. If there is no post-tension or low tension, a short part without a wave is rolled by
a simple rolling operation to eliminate the wave while adjusting to the length of the long part with the
wave. Therefore, the calibration performed in a simple rolling operation must change the rolling
condition according to the position or size of the wave of the plate profile or the flatness defect
situation of the entry material. In particular, in the case of the thin plate, it is necessary to provide
predetermined data to secure stable flatness. The main point of this paper was to improve the problems
caused by the different manual control due to the absence of the tension table. Although perfect
automatic control is impossible, it prevents indiscreet manual adjustment and focuses on supplementing
marketability through wave improvement. A new model of the tension table based on the mathematical
model is presented by describing the calibration algorithm technology, the online construction of the
standard unit tension table, and the fixation of the control technology.
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Elongation

(The strip length of the strip length — pre-
rolling after rolling)/strip length before rolling
Reduction rate

(Strip thickness after rolling - strip thickness
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The width contraction, and the width extension
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elongation ratio = reduction rate/1-reduction
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maximum elongation ratio : 2~3%
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Fig. 4. Schematic Diagram of a Three-dimensional Lay-out of a Standaloe Skin Pass Mill
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Table 1. Motor capacity of Test Equipment

Motor
Facility name
Capacitance Base RPM

Pay off reel 1150 746
Straightener roll 690 993

Mill (upper) 690 993

Mill (lower) 690 993

Tension reel 1850 746

Table 2. Top part Tension Compensation Calculation

Formula
initial tension (ton) 13.00
compensation factor -0.03
velocities1(vn) 10
velocities2(vn+1) 250
postcompensation tension (ton) 11.08
compensatory tension -1.92

Table 3. TR MAX. Tension Calculation Formula

motor max.

ouput p (kw) motor specification 1,150
torque constant (k) 9,550
motor base rpm motor specification 746
ouput p Xtorque
motor torque t1 (Nm) | constant(k)/number 14,722
of rotation(rpm)
gear reduction ratio dec?l'erat'or 18.7
specification
motor torque
TR torque t2 (Nm) (t1) x reduction ratio 274,857
coil max.external coil 2100
diameter D (mm) specification i
. TR torque
TR tension (KN) 2)/(D/2) 261,77
TR tension (ton) un1t(£;7;2‘)510n 26,71
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Fig. 7. Calculation of Torque of Drive motor
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O Motor torque = tension x external diameter

@ The maximum torque of the motor has already
been determined by the motor specification.

® The motor maximum torque = torque of the
tension reel

@ Motor maximum torque = torque of tension

reel = tension X coil external diameter/2

n [rpm]
T d [kg-m]

V, [mpm]

Tention
reel

Fig. 8. Relation between Tension and Motor drive
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Table 4. Material and Equipment Specifications

Clause Test Strip size
width (mm) min 800 max 2100
thickness (t) min 1.2 max 6.6
Mill Speed Average 190mpm
Bender force 0~10t
Elongation ratio 0.6~1.0%
3.2 SPM £kt AME A HAE
Mil Speed 190mpm ::::
Bender force 0~10ion B
WA by 8 Wy P e
b 48
MMMW -1
=l @ Elongason rafio 0.6-1.0% |

Fig. 9.Relationship between Speed and Elongation
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Fig. 10. Pay-off reel Entry Tension graph
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