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Control of Longitudinal Tension and Lateral Position of a Moving Web
Kee-Hyun Shin’, Soon-Oh Kwon

Abstract

A mathematical tension model for a moving web in a multi-span web handling system
was derived and validated by using a simulator which includes unwinder, driven roller,
winder, load cells, controllers, etc. A tension controller was designed to compensate tension
disturbances generated by velocity changes of the unwinder and driven roller. From
experimental results it was proved that the tension model properly expressed the tension
behavior of a moving web for specific conditions. The distributed tension controller
designed by using the pole-placement technique compensated the tension disturbances
transfered from upsteram tension variation. Interactions between web spans including
"tension transfer phenomenon” were clearly confirmed through the study.

A mathematical model of lateral motion of a moving web was verified also by using the
same experimental apparatus which includes displacement type guidance systems. And a
feedforward control strategy was designed for more accurate contro! of the lateral motion of
a moving web, which utilize a measured signal of the lateral displacement of web in a
previous span and a more correctly identified mathematical model to estimate the
disturbance of lateral moticn from the previous span. This approach was turned out to be
effective in improving the performance of the guidance system for more wide range
disturbances. :

Keywords : Web, Longitudinal tension, Lateral motion, Tension transfer, System identification,
Guidance system, Feedforward control
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Table 1 Web properties

Properties
type SV092 (polyester)
thickness 14 (m
width 330 mm

3.54 x 10° kgf/m’

first span = 2.985m
second span = 2.897m

Young's modulus

span length
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Fig. 4 Tension control system
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Fig. 7 Block diagram of guidance system
with feedforward control
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