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Tension Control in a Nonlinear Web Transfer System
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{ Abstract |

This paper presents the study of the tension control in a web transfer system. In this study the sliding mode controller is
applied to a time-varying nonlinear mathematical model. The model was derived to consider the effects of changing the
roll radius in tension variation during winding and unwinding. The uncertainty in modeling may be due to unmodelled
dynamics, on variations in system model. Designed sliding mode controller made the system error always staying in the
suggested surface from the beginning. Through this, system is maintained to be robust against a disturbance and uncertain-
ty. To verify the designed controller has a good performance, various inputs such as desired velocity, step input, and trape-
zoidal input are applied. When the sliding mode controller was used, the system(the tension control) performance was
improved comparing to the PID controller. The robustness of the controller with respect to an estimation error was verified

through simulations.
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Table 1 Used parameters

Parameter Value Units
Web stiffiiess 50 N/m
Web damping ratio 0.001 Ns'/m
Web thickness 6e-7 m
Motor damping ratio 0.02 Nn/(rad’s)
Motor constant 0.206 Nm/A
Moment of inertia of motor 0.003 Kem®
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Fig.5 The velocity of rolt #1 at v=0.05(m/s)
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Fig.6 The velocity of roll #2 at v=0.05(m/s)
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Fig.7 The tension graph at v=0.05(m/s)
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Fig.8 The velocity graph of roll#1 at step input
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Fig.9 The velocity graph of roll#2 at step input
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Fig.10 The graph of tension at step input
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Velocity of Roll 1 in Trapezoidal
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Fig. 11 The velocity graph of roll #1 at trapezoidal input

71

Velocity of Roll2 in Trapezoidal
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Fig. 12 The velocity graph of roll #2 at trapezoidal input
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Fig. 13 The graph of tension at trapezoidal input
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