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Non-linear tension control in a winding process
with a contact roll and a nip roll

AM218 (A=), ZFel, HAMol (A=) of &)
K. H. Shin (Kon-Kuk Univ.), K. T. Kim , S. M. Cheon (Graduate School, Kon-Kuk Univ.)

ABSTRACT

The contact roll is often used to regulate the winding tension as well as the entrained air in a wound
roll by adjusting the contact force to the winding roll. But the contact force generated by other rolls, like
assistant nip rolls, in a winding(or roll changing) process may act as disturbance to the control of the
winding tension. In this paper, the mechanism of a roll change process is analyzed. And, the behavior of
the contact and the assistant nip rolls are mathematically modeled. A nonlinear PID(NPID) controller is
designed to control the winding tension and to reject the effect of disturbance generated by the assistant
nip roll on the winding tension variation. Computer simulation study showed that the performance of the
suggested NPID controller is improved compared with that of the PID controller in controlling the
winding tension and in rejecting the effect of the disturbance.

Key Words : Web ($), Roll Change Process (23 & 13 F4), Contact Roll (A¢E), Nip Roll (HE),
NPID Controller (343 PID #)°]7]), Winding Tension (¥##A¥)
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