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Modeling and Simulation of the Linear Density Variation by Repetitive MD-Impacts
in a Winding/Unwinding Control Process
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ABSTRACT

In many manufacturing processes such as web formation, manufacturing of paper and nonwoven, fabric weaving, etc.,
planar sheets are transported and at the same time appropriate tension is imposed. The input material rolled up on beams is
fed by unwinding the beam and the processed is then taken up on beams by winding it. While processed, the planar sheets are
thrown under the processing load of impulse form, which causes irregular thickness of the processed sheet. To improve the
quality of the product, a dynamic model is needed and the dynamic characteristics is to be analyzed by simulation. This study
shows that density variation dynamics of the in-process-sheet in the machine direction can be described at each moment of
disturbing impacts in forms of difference equations, while the impacts and tension, the time-dependency of the material
properties were taken into account. Simulation showed the most serious variation of the density occurred in the process
starting phase. The starting velocity curve with step form showed the least variation of the density. As the time order of the
function of the starting velocity curve becomes higher, the density variation gets greater.

Key Words : density variation (2=¥ %), Repetitive Impacts(t*534), Winding/Unwinding(831/31%), dynamic
characteristics (¥ 5-43), difference equation(X} 13 4]), starting velocity curve(Al 5 &= A B)
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Fig.2 system for the Winding/Unwinding process with a
seriesof Block diagram of feedback MD density
control Impacts

(Vi(t):Unwinding speed, V,(t):Winding speed,

T,(t):Process tension, T,(t):Reference, T, Tension error,

L(n):Impact position on the processed, S(n):Impact
spacing, R(n):Impact intensity )
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Fig.3 Response of the process by a tension control
a) impact position, b)impact spacing )
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Fig.6 Variation of impact spacing caused by TélaXation.
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