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Table 1 The substrate parameters of the Supermachine S120 Table 2 The substrate parameters of the Supermachine
wallpaper printing and embossing production line seamless wide wallpaper production line
parameter definition value parameter definition value
a width 530 mm a width 2 400 mm
h thickness 0.983 mm h thickness 1.2 mm
p density 661 kg/m? p density 333 kg/m’*
I Poisson’ s ratio 0.3 w Poisson’ s ratio 0.38
E elastic modulus 7.16 GPa E elastic modulus 6.26 GPa
v maximum printing speed 120 m/min v maximum printing speed 50 m/min
m gram weight 650 g/m? m gram weight 400 g/m?
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-17.6851 96.1389 -17.6847 -0.1174 -0.0777 -0.1174
0.0580 -1.7805 0.0580 -10.1218 -0.2227 -0.1218].
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Fig. 5 The response amplitude curves of node (1, 3) under 2 types of boundary conditions
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Table 3 The dimensionless time of amplitude attenuation to zero and the comparison of amplitude

after control between the 2 types of boundary conditions

dimensionless time of amplitude dimensionless amplitude
attenuation to 0 after control
node location 2 opposite edges simply 2 opposite edges simply
4 edges simply 4 edges simply
supported and supported and
supported supported

others free others free
(1,3) 15.4 16.4 1.72E-6 6.01E-5
(2,2) 15.2 17.6 -3.91E-5 -0.000 311

(3,2) 16.4 18.1 -1.03E-5 -0.000 117
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Fig. 9 The response velocity curves of node (2,2) under the 2 types of boundary conditions
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Table 4 The dimensionless time of velocity attenuation to zero and the comparision velocity value

after control between the 2 types of boundary conditions

node location

dimensionless time of velocity dimensionless velocity

attenuation to 0 after control

2 opposite edges simply 2 opposite edges simply

4 edges simply 4 edges simply
supported and supported and

supported others free supported others free
(1,3) 17 17.8 0.016 6 0.005 82
(2,2) 14.8 15 0.001 53 -0.004 94
(3,2) 17 17.8 0.007 42 0.001 98
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Fig. 10 The response velocity curves of node (3,2) under the 2 types of boundary conditions
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Transverse Vibration Control of Moving Printing
Membranes With Bending Stiffness
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2. School of Civil Engineering and Architecture, Xi’ an University of
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Abstract. The active control of transverse vibration of axially moving rectangular membranes
with bending stiffness was investigated during the printing process. A computing model for the
moving printing membrane with bending stiffness was established. The discretized dynamic e-
quations for the moving membrane were obtained with the finite difference method, and the
state equations of the transverse vibration control system for the moving membrane were de-
rived. The suboptimal control method was applied to conduct the active control of transverse vi-
bration of the moving membrane under various boundary conditions of actual printing proces-
ses. The calculated results show that the vibration of the moving rectangular membrane can be
controlled effectively within a short time with the suboptimal vibration control method. The
control effect will be better when the actuators act on some fixed nodes with 4 edges simply
supported; when the actuators act on variable nodes, the control effect will be the best in the
case of central point actuation under the 2 types of boundary conditions, where the dimension-
less time of velocity attenuation to zero is shorter than those in the other cases of actuation at
the rest nodes. It is indicated that the transverse vibration of axially moving rectangular mem-
branes can be controlled effectively with the suboptimal control method, thus the printing pre-

cision can be promoted and the printing quality ensured.

Key words: axially moving membrane; bending stiffness; transverse vibration; control
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