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Variable-Gain PID Control of Longitudinal Tension in
a Web Transport System
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Abstract

Fixed-gain and variable-gain PID control of tension in the winding section of a simple web
transport system were evaluated. An open-loop mathematical model for the web transport system
was derived and used for the design of the PID controllers. The winding roll radius is a time-
varying parameter in the model. The fixed-gain PID controller designed at a particular instant of
time could not meet the desired specifications, whereas the variable-gain PID controller could
produce accurate tension control in the winding section. An advantage of the variable-gain
control is its simplicity. This approach is easy to implement and shows promise for applications
where the time-varying parameters are easily measured.
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System Conditions :
7»(0) =0.0(1bf), =1, 2
V. (0) =0.0(ft/sec), n=1, 2

Parameter Values:

A =0.12(in?)

E =350,000 (1bf/in?)

Jo  =94.0 (1bf-in-sec?)

L =120 (in)

vne  =1,000(ft/min), n=1, 2
ke =13



