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High-precision Printing Press Guiding System Based on Fractional-order
Sliding Mode Control
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(School of Printing, Packaging Engineering and Digital Media Technology, Xi'an University of Technology,
Xi'an 710048, China)

ABSTRACT: The work aims to solve the problem of uneven roll-to-roll printing, and improve the winding accuracy. The
principle of winding and guiding of printing press was analyzed. The mathematical model of winding and guiding systems
was established. A correction algorithm based on fractional-order sliding mode control was proposed to analyze its stability.
Simulation was carried out under the condition of setting different winding line speeds and different misalignment interference
input signals. An experiment platform of winding and guiding was established to conduct winding and guiding experiments on
the two control methods. The simulation results showed that fractional-order sliding mode controllers had better dynamic
performance and steady-state performance than traditional PID controllers. The experimental results showed that the
fractional-order sliding mode control algorithm had higher guiding accuracy than traditional PID controllers. In conclusion, the
fractional-order sliding mode control algorithm can effectively improve the winding and guiding accuracy of the printing
press and meet the requirements of high-precision printing.
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Fig.1 Structure block diagram of winding
guiding system for web printing press
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Fig.2 Mathematical model of printing
press winding guiding control system
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Fig.3 Bode diagram of system
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Fig.4 Simulink model based on fractional-order sliding mode control system
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Fig.5 Comparison of anti-interference effects of PID control and fractional-order
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Tab.1 Dynamic and static performance of the winding system under conditions of different sets of
different line speeds and different off-track input signals

R B4R 52 /mm RRBN AR RN IRE FaiRE Fa SR (5
V/(m-min ") " (PID #54H] ymm  (AMB MR H] )/mm (PID#%] ymm ¥R ) /mm
10 0.21 0.15 0 0
300 10sin(nt) 0.73 0.34 0.70 0.14
10[sin(IQnt)+sin(5nt)+ 47 21 47 21
sin(mt)]
10 0.52 0.17 0 0
600 10sin(nt) 1.31 0.36 1.27 0.17
10[sin(10mt)+sin(57t)+ 177 6.9 177 6.9

sin(nt)]
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Fig.9 Flow block diagram of winding and
guiding control system
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Tab.2 Data of guiding effect

o) fE58 PID #5200 B 1 A ol 2 i 446
7 % %R 24 /mm X% 2% /mm
1 0.24 0.12
2 0.14 0.16
3 0.23 0.12
4 0.22 0.13
5 0.2 0.14
6 0.3 0.11
7 0.25 0.08
8 0.34 0.13
9 0.32 0.05
10 0.18 0.13
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