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Controller Design for Web Winding Process

Kihong Park”, Seung-Jin Heo

ABSTRACT

In a winding process, important control specifications include regulation of web tension and velocity. In this research,
an adaptive controller has been developed for controlling web tension and velocity in winding processes. For the
controller design, the linear quadratic regulator theory has been adopted and a gain-scheduling scheme has been
incorporated. A prototype winding system has been constructed, and the controller has been implemented in a real-time
PC-based environment. The performance of the closed loop system has been evaluated via simulation and experiments,
and it was observed that both the web tension and velocity could be regulated within a small tolerance.
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r = roll radius = angular velocity H(web) AFLS DAY ¥ ohe I E
J =moment of inertia T = web tension M E3 = 5 Jded Fol, A, ¢FUE X
L span length ¢ — input torque Y Eo] 1 dolt) WVSFo] AHH et §
B =viscous friction coefficient AFS FFHe v dFAAL gom 1 AHEF

< w2z F71stm gtk o)23t 4 Ag= gkm,

E =Young’s modulus of paper
Av, A%Holn, 44 FRAAE 54 e,

7, = resistive toque by Coulomb friction

& = paper thickness t, = paper width HAEEY @ AFLS T F E@oll) RFLeE
t, = paper density a, = paper area AT, AE gAbo) o] old ¢ AT AL
( ), = unwinding roll (), = transport roll T AAEAY FEA oOAsteE B YR &
()., = winding roll () = idle rolls AsA G} olAY A ARES B Py wo=
(.= roli core (), = set points olfre TAZCIY A glo] By & gwte] H
() = first span ( ), = second span 2371 wjEolrt.
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Fig. 1 Multi-span winding system
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Table 1 Parameters of prototype winding system

II;; Zrtz-r value 111)111;1; value
£ 67x10°m 7, | 0.132kgn’rad/s’
t, 694.0 kg/m® T, 0.232 kg m’ rad/s?
t, 04m 7, | 0.120 kg n’ rad/s?
r.,r, | 0.0565m,0075m | 25, 0.023 kg m*/s
J, 0.02596 kg n’ B, 0.036 kg m?/s
J, 0.1169 kg n’ A, 0.013 kg m’/s
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