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Advanced Simulation Technology for Innovating Air-Assisted Paper-Feed Mechanism
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Further improvements in the performance of automated paper handling machines such as printers and mail sorting machines are required by

gaining a better understanding of the complex coupling behavior between air and the conveyed media.

In particular, there is a need for detailed

feed unit design taking air flow control into consideration for the development of an air-assisted paper-feed unit, which is a mechanical unit to pick up
one sheet of paper from a bundle of papers with the assistance of wind blown on the side of the bundle. However, it is difficult to identify desirable

design directions through trial-and-error experiments alone.

Toshiba and the National Institute of Advanced Industrial Science and Technology (AIST) have been engaged in joint research aimed at
determining the potential application of advanced fluid-structure interaction simulation technology developed by AIST to the development of an

air-assisted paper-feed unit.
past experiments.
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We have confirmed the effectiveness of such numerical simulations and obtained findings that were unobtainable in
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Outline of newly developed air-assisted paper-feed unit
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Experimental device for verification of newly developed air-assist method
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Results of experiments on newly developed air-assist method
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Necessary conditions for analysis based on fixed mesh
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Implementation of discontinuity of two sides of paper by extended finite
element method (X-FEM)
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Results of dynamic response analysis of five sheets of coated paper
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Results of dynamic response analysis of five sheets of normal paper
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