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Dynamics of viscous threads or sheets onto moving surface
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A viscous thread or sheets falling onto a horizontally moving surface shows variou
s oscillating patterns. In the present study, we investigate the instability of viscous sheets focusing on
the spontaneous oscillation on the rapidly moving drum that affects the manufacturing of polymer sheets.
We found that, if the fluid is Newtonian, viscous sheets are always stable when the speed of moving surfac
e is sufficiently large, and expected that non-Newtonian nature of fluid should be take into account. We p
ropose fluid dynamics model of shear thickening and thinning fluid and theoretically predict a spontaneous

oscillation of shear thickening fluid under constant stress. Using the density-matched starch-water mixtu
re we also observed the oscillation experimentally.
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