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Paper Sheet Behavior Analysis Associated with Surrounding Air in Printing Press
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The speed of paper machine and printing presses has dramatically increased. In such machine, paper travel may be
destabilized due to surrounding air flows. We conducted basic studies on thin, low-stiffness paper sheets associated with
surrounding fluid. Numerical analysis taking into effect paper stiffness, aerodynamics and inertia was developed using a
multihinged model. Aerodynamic forces such as drag and lift acting on deformed sheets, were measured experimentally.

Inertia terms, including added mass, acting on paper sheets were also evaluated by measuring the fall of thin sheets to show
that added mass depends on the sheet aspect ratio. Based on the above results, several factors affecting paper sheets in

paper machine and printing presses were predicted using our proposed method.
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Outline of sheet offset press
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Basic motions and forces
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Definition of inclination angle
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® : Cp (Film)
V¥ : ¢ (Film)
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V : ¢ (Plate)
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Drag and lift coefficient of thin membrane
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Free fall behavior of thin membrane
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Fal!ing behavior of thin membrane at near wall
region
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Added mass coefficient in free falling process
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Simulation results of falling sheet
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Calculation results of paper sheet behavior in delivery part
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