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Numerical Simulation of a Deformed Sheet in a Handling Path
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ABSTRACT

A new computer simulation program is developed which can predict a dynamic behavior of sheet
in a handling path through office machinery, such as copier, printer and facsimile. The sheet is
modeled as a 2-dimensional elastic beam on the assumption that it deforms uniformly in width being
perpendicular to the forward direction. A finite element method is used for basic formulation
considering the geometrical non-linearity and the friction of contact. Using this program,
deformations for a flat sheet as well as for a rolled paper having a initial curl are simulated and those
results show the remarkable agreements with the experimental observations obtained in the real
machinery. This technique will be able to renovate the present process of designing a sheet handling

path.
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Fig.1 Motion of the beam element and its local co-

ordinate axes shown in global co-ordinate system.
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Fig.2 Definition of the region in which nodes are given a
constrained displacement instead of a driving force
from feed rollers.
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Fig.3 Measurement of a quantity of rolled paper's initial
curl.
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Table 1 Values of paper properties for inputting to
numerical simulation.

EE (¢m) 89.0
BE (kg/m’) 7.97x10°
YUHE (N/m’) 6.26x10°
BRI o 2.77%10°
BB 6.65%107
A—ILABIFE—A > F (Nm/m) 4.59x107
H—ILBEIIFE—A > k (Nmm) 1.13x107
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Fig.4 Deformed paper in the upper handing path before
REGIST ROLLER.
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Fig.5 Outline of a handling path and each shape of two
rolled papers in different initial curls.
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Fig.6 Rolled papers deformations at just before time that
their tops are nipped between fuser rollers.

Fig.7 Rolled papers deformations at 30msec.later from
Fig.6.
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