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Abstract: The tension control technology of unit-type gravure printing machine is important, and
the constant printing tension is the key factor for ensuring the overprinting quality. So, the mod-
eling theory and control technology of control system lead to important problems for which to re-
strict the technology development of unit-type gravure printing machine. In this paper, the wind-
ing tension system of Shaanxi Beiren FR400ELS unit type of gravure printing machine is taken as
the research object, and the model of tension system is established. The dynamic equation of the
winding tension system in speed mode is deduced. To solve the problem of nonlinear, strong cou-
pling, strong disturbance and time varying of the tension system, the nonlinear control strategy
of the winding tension system in the speed mode is put forward based on the PID control technol-
ogy. It is proven that the PID controller has good robustness and anti-jamming ability in speed
mode and can achieve constant tension control by the simulation analysis and experimental test.
This study provides a theoretical basis for the tension stability control of the unit-type gravure
printing machine.
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Fig. 1 The force model of winding mechanism
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Fig. 2 The PID control simulation diagram of

winding tension system
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Tab.1 Tension system parameters table
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Fig.3 The simulation curves of robust performance

of controller PID in speed mode
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under PID control in steady-state operation
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