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Identification of Linear Model for Tandem Cold Mill
Considering Interstand Interference
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ABSTRACT

This study identified a linear time-invariant mathematical model of each stand of a five-stand tandem cold

mill. Two model identification methods are applied to construct a linear model of each stand of the tandem cold

mill. For the model identification, the input-output data that have interstand interference property in tandem cold

rolling are obtained from a nonlinear simulator of the tandem cold mill. And a linear model of each stand is

identified with N4SID(numerical algorithms for subspace state space system identification) method based on a

state-space model and Least Square algorithm based on a transfer function. Furthermore, a modeling error of the

tandem cold mill is quantitatively analyzed from a maximum singular value plot of error function between an

identified nominal model and uncertain model. In conclusion, the comparison of the output signals between the
existing Taylor linearized model, the identified linear model and the nonlinear model of the tandem cold mill
shows the accuracy and the applicability of the proposed identified model.
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Table 1 The correlation between input and output

signals in the tandem cold mill

Table 2 Determination of input-output variables for

model identification of each stand

model input output
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Table 3 Initial set-up values of tandem cold mill

arameters unit ! 2 3 4 5
P STD|STD|STD [STD |STD
entry strip thickness( H,) mm [2.60(2.12]1.57]1.17]0.89
delivery strip thickness{ ,) )] mm [2.12]1.5711.17)0.89)0.80
forward tension( r,,) kgt/mm?| 0 |12.7)17.1]23.0(24.1
backward tension( z’,,) kgf/mm1 12.7117.1123.0)24.1] 6.7
work-roll radius( R) mm 273 (273 12921292292
T 1m0 e nnnn 7
0.5
5,
-]
oy
L5
El J U J ul Ld J J,_IJ _‘
a ; : 6 (:l 10 1‘2 1‘1 |L5 18 20
Time(sec)

Fig. 2 Input signal : maximum length sequence
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Fig. 3 Model identification results of the first-stand
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Table 4 The identification results -with N4SID
and LS(Least Squares) methods

tension error
(kgffmm)
N4SID LS

thickness error

identified | model order

#nm)
model {

N4SID
-10~10

N4SID| LS
2 1

LS

1 STD -20~20

2 STD 3 -50~60 | -40~50 -2~2

-2~2
-2~3

-30~40 ] -30~40

-30~30 | -40~40
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-40~-40 | -40~40 -6~5
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Fig. 9 The comparison of the first-stand output signal
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Fig. 10 The comparison of the third-stand output signal
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