WX
49B-1-10

Tension Control of Unwinder/Winder using a Tension Observer

KR KRR
(Seung-Ho Song * Seung-Ki Sul)

Abstract —The strip tension as well as the line speed should be controlled tightly for the quality of products and
productivity of the continuous strip processing line. In this paper, a new tension control algorithm with tension observer
is proposed using observed tension as a regulator feedback. The tension observer is based on the torque balance of a
roller stand including the acceleration torque. Using this estimated tension, new tension controller can be constructed
with faster dynamic response in case of line speed acceleration or deceleration. The proposed scheme needs no additional
hardware because the inputs of observer, current and speed, are already being monitored by the motor drive system.
Through the simulations and experiments with laboratory set up, performances of conventional schemes and proposed one
are compared. The results show the effectiveness of the proposed tension controller.
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Fig. 1 Tension control system for pay-off reel.
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Fig. 2 Configuration of conventional tension feedback controller (PI).
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Table 1 Specification of mechanical set-up design.
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#

#18: E¥8(POR) #2%: B E(BRD
Motor 37kW 55kW
Power
Motor Base 1780 rpm 1150 rpm
Speed (186rad/sec) (120rad/sec)
Motor 200 N.m 45 Nm
Torque
Line Speed 100 mpm (135rpm) 100 mpm (177rpm)
Acc./Dec. 25 mpm/sec 25 mpm/sec
Rate (33.7 rpmy/sec) (44.2 rpm/sec)
. Roll 240 mm 180 mm
Diameter
Inertia 2 2
(Motor+RolD 0.26kg.m 0.08kg.m
Load Cell Normal Weight © 100kgf  Accuracy @ 1%
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Fig. 14 Measured characteristic curve of the friction loss for
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