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Estimation of Rolling Parameters by Signal Processing of Measured Data

Katsuya KoONDO and Toshimasa KUBO

Synopsis : Mill modulus and plastic modulus of material are important parameters for operating automatic gage control stably. In this paper, estimation

of the parameters by processing actual rolling data is studied. The parameters are calculated according to amplitudes of rolling force change

and exit thickness change witch synchronize with a frequency of roll eccentricity. Discrete Fourier Transform (DF T) is used for analyzing

amplitudes of the waves, but spectrums by DFT are affected by a cutting-off period from sampled time-base waves. A method that filters the

spectrums and inverses them is proposed to improve accuracy of amplitude analysis. The effect of the method is confirmed by simulation

with a sinusoidal wave. Secondly, the optimum cutting-off period is selected to maximize signal-to-noise ratio by calculating actual measured

data during rolling. Finally using the above method, mill modulus and plastic modulus are estimated on three coil data rolled with a reversing

cold mill. As a result, it has been shown that amount of scatter of estimated values is small.

Key words:: cold rolling; automatic gage control; mill modulus; estimation of parameter; frequency analysis; DFT; signal-to-noise ratio.
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Fig. 1. Estimation of rolling parameters.
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Fig. 2. Original waves and those frequency spectrums by
DFT.
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Table 1. Cold reversing mill to measure rolling data.

Thickness 0.03~3. Omm
Width 600~ 1100mm
Coil weight Max. 17. 2t
Rolling speed Max. 1400mpm
Rolling force Max. 2000t
Motor capacity 4000kW (total)
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ZH and Ah: Entry and Exit thickness deviation
AP: Rolling force deviation, v: Rolling speed

Fig. 3. Measured data on a cold reversing mill.
Entry thickness: 1.58 mm, exit thickness: 1.24 mm,
width: 1015 mm.
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Fig. 4. Signal processing for frequency analysis.
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Fig. 5. Estimated result by frequency analysis.
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Table 2. Estimated result of mill modulus M.

Coil ass 1st 2nd 3rd
M 633 578 690
! c/N 83566 |7.4.7 |12 .7
M 55 1 609 710
2 c/N 4.5 7| 3.8 .7 9 /7
™M 544 580 794
° o /N 6.1 7 13.6 ~ 7| 6.8 ./ 7

M : The mean value of mill modulus M (t/mm)
o : Standard deviation / mean (%), N: Number

Table 3. Estimated result of plastic modulus Q.

Coil ass 1st 2nd 3rd
Q 3057 3674 12407
! c/N 6.8.76|9.8.77|6.9.7
[e) 4060 3226 7585
2 c/N 6.3 .77 |1.2 77 |25.4/7
o) 3253 3059 11901
° c/N 1.4 .7 |37 .7 |6.8.7

‘Q : The mean value of plastic modulus Q (t/mm)
o : Standard deviation / mean (%), N: Number
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