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Pressure Study of Coating Blade of Polyvinyl Chloride
Composite Leather Based on POLYFLOW

MAI Yunfei,SU Wenjing
(School of Mechanical Engineering, University of Shanghai for Science and Technology ,Shanghai,200093 , China)

Abstract ; The research on coating process fluid is more about Newtonian fluid, but the actual fluid is non-Newtonian
fluid. So the research result deviation is large, and it is difficult to guide the actual product. A method that simulated
the non-Newtonian fluid coating process was proposed based on POLYFLOW software. The dimensional coating blade
simulation model was established, which included coating blade dimensional geometric model, mesh model, physical
model parameters and non-Newtonian fluid model parameter set. The non-Newtonian fluid static pressure and speed
diagram were obtained. The coating blade’s pressure was as follows, the pressure had positive correlation with release
paper speed, and it had negative correlation with temperature, the gap of coating blade and roller and mounting angle of
coating blade. So put forward some suggestions for actual production: when installing coating blade ,the mounting angle
should be larger. The coating is thin, and the constraint or automatic adjustment mechanism is increased to reduce the
stress and deformation of coating blade. The temperature of coating is controlled, and the paper speed is released. The
method simulates the non-Newtonian fluid flow in the coating process actually. It provides a theoretical basis to improve
product quality of the coating industry.
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Figure 1  Simulation process of POLYFLOW software
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Figure 2 Simplify mode of coating structure
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Figure 3 Two-dimensional partial simulation

model of coating structure
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Table 1  Model specifications parameters
WARBEATHREXIR BB, AR Ry WA WITIFETEE WEEE IR TR
EFFE/ (em® - s71) (m-+s™) SEREE/ (rad - s7!) 4%/ mm &) B 6/ mm n/(Pa - s) AR 6/(°)
0 0.000 ~0.583 0.95~3.33 50 0~1 3 ~150 0~15
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Figure 4 Two-dimensional partial
meshing of coating blade
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Figure 5  Variation of PVC plasticized

paste viscosity with shear rate
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Figure 6 Static pressure contour and velocity
diagram of coating blade under t =25 °C ,§=0°,
6=0.3 mm,»=0.583 m/s
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Figure 7 Relationship between static pressure

and gap under =40 and 25 °C ,» =0.583 m/s
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Table 2 Static pressure of different gap and speed
under ¢ =25 °C,0 =0°

¥ % S1/Pa
o/ (m-s™ ")
6=0.3 mm 6= 0.4 mm 6= 0.5 mm
0. 100 6 620 5120 4 180
0.167 10 500 8 130 6 650
0.200 12 400 9 570 7 830
0.300 17 800 13 800 11 300
0.400 23 000 17 800 14 600
0.500 28 100 21 800 17 800
0.583 32 200 25 000 20 500
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Figure 8 Static pressure of different gap and speed
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