5
-+
i
Ao

Journal of Drive and Control, Vol.15 No.3 pp.21-28 Sep. 2018
ISSN(print) 2234-8328 ISSN(online) 2287-6146
http://dx.doi.org/10.7839/ksfc.2018.15.3.021

AlZE X1 =X 718 Z 0|28t HF (e &= Mol g12F
Tension Control of a Winding Machine using Time-delay
Estimation

sidsl! - g% UTS®

Jeong—-Heon Heo, Byungyong You and Jinwook Kim
Received: 20 Apr. 2018, Revised: 03 Jul. 2018, Accepted: 25 Jul. 2018

Key Words : Winding Machine(37]), Tension Control("§2 #¢), Time-delay Estimation(AlZF A F74),
Time-delay Control(A]ZF A A|©]), Time-varying System(A|®¥ A|2:El)

Abstract: We propose a tension controller based on a time-delay estimation (TDE) technique for a winding
machine. Firstly, we perform the necessary calculations to derive a mathematical model of the winding
machine. In this sense, it is revealed that the roll radius of the winding machine is characteristically seen to be
increasing or decreasing during the winding process. That being said, it is noted that the parameters of the
winding machine are coupled and constantly changing during this process. Understandably then, it is noted that
the model is shown to be nonlinear and time-varying. Secondly, we propose the way to apply the TDE based
controller which is the so-called Time-delay Control (TDC). The TDC utilizes the time-delayed information
intentionally to compensate the nonlinear and time-varying characteristics. As we have seen, the proposed
controller consists of two parts: one is a TDE component, and the other is an error dynamics component which
is defined by a user. In a computer simulation based on the Matlab/Simulink program, the proposed controller
is compared with a conventional PID controller, which is widely used in the tension control of the winding
machine. The proposed controller reduces the incidence of overshoot and steady-state error in the tension

control, as compared to the conventional PID controller.
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Fig. 2 Physical representation of the rewinder.
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Table 1 Parameters of Rewinder
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Fig. 4 Block diagram of
algorithm.
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Fig. 5 Target tension and line speed profiles.

Table 2 Parameters in simulation
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Fig. 6 Schematic diagram of rewinder model. The
model is implemented in the matlab/
simulink environment.
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Fig. 7 The oscillation response of PID control
system based on Ziegler-Nichols method
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