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Control of local flow structure of viscoelastic fluid in the vicinity of bubble
interface using pressure-oscillation field and its application
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Rheological properties of the 3wth aqueous gelatin solution under the same

cooling condition in the Quette flow geometry is simultaneously measured by following two ways; (i)
measuring dynamic viscoelasticity by the stress-controlled rheometer and (ii) 2D retardation profile
by the 2D high-speed polarization camera. The stress profile can be estimated by combining the two
sets of results, (i) and (ii). It is shown that the stress around the long tail behind the cuspidal
air bubble is much higher than that around the cuspidal bubble. We also evaluated effects of
viscoelasticity and local flow surrounding the tiny bubble shape under bigger pressure-oscillating
field in the viscoelastic fluids. Strong vertical retardation due to the orientation of the fluid
occurs as a result of local stress at rim (edge) of the bubble during the contraction phase, and a
weak retardation occurs near the bubble surface due to biaxial deformation of the surrounding fluid

during the expansion phase.

viscoelastic fluid flow birefringence negative wake
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