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Analysis and Optimization of Tension Control System of Winding Magne-
tron Sputtering Coating Machine
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Abstract; In order to avoid the film defect caused by tension in the process of winding magnetron sputtering coating as
well as the slow response and poor stability of original tension system, the tension system was analyzed and optimized.
It was determined through analysis that the key factors influencing tension are the speed of winding and unwinding as
well as the change of the roller’s diameter. The dynamics model of tension system was established and Simulink was
used for simulation analysis of the tension control system. Al,O; films were prepared in original equipment and trans-
formed equipment respectively for experimental verification. The SEM images of Al,O, prepared in different ways of
tension control were compared. The result showed that the reconstructed system can realize real-time adjustment of the
film tension in 0. 65 s, but the original system need 8 s; the reconstructed system can ensure constant tension, com-
pact and uniform film layer, and no wrinkle and gap between the film layers.
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Fig. 1 Diagram of winding magnetron

sputtering coating machine
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Fig. 2 Impact of tension on quality of the coating
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Fig. 3 Tension formation and the stress model
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Fig. 4 The structure diagram of tension system of

winding magnetron sputtering coating equipment
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Fig. 5 Simulation model of tension control system
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Fig. 6 Simulation results of improved control system
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Fig. 7 Simulation results of original control system
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Tab. 1 Process parameters of Al,O, film

deposited by magnetron sputtering
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