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A study on the Design of a Robust Tension Controller in a Film Transfer System

Hee Chul Yang*, Seok Chan Yun, and Chang Soo Han

Abstract

This paper presents the non-linear modeling and design of a robust sliding mode controller for film transfer
systems. The tension of a film is sensitive to the speed difference between a winder and an unwinder. The
change of the roll-radius as well as the moment of inertia result in the film transfer system being variable and non-
linear. In designing the robust controller, two major aims are considered. The first aim is that the web transferring
speed tracks at any given reference speed; the second one is that the tension of the film tracks at any given reference
tension. To verify the control algorithm, a Simulink model was built and compared with a conventional PID
controller. In a computer simulation study, the suggested robust sliding mode controller shows better performance
than the PID controller at various control inputs.
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Fig.2 Schematic of the winder
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Table 1. Model Parameters

Parameter Value Units
Film stiffness : 50 N/m
Film damping ratic . 0.001  Ns®/m
Film thickness 6e-7 m
Motor damping ratio 0.02 Nm/(rad/s
. _Motor constant . . 0.206 Nm/A
| Moment of inertia of motor - 0.003 Kam?
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