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In this research, the stress field in the vicinity of a bubble was
experimentally measured using a polarization measurement technique, which can detect the phase
retardation and azimuth angle that would be proportional to the principal stress difference, and the

non-Newtonian fluid effect was discussed in turn from the flow structure of a bubble rising in a
non-Newtonian fluid.
The validity of the stress measurement results around bubbles in Newtonian fluid using a
polarization measurement technique was verified in detail. The results were compared with numerical
analysis, and plane stresses were estimated by using an axisymmetric reconstruction method that
differs from that used for solids.

In addition, a numerical code that can be applied to various viscoelastic models was developed to
validate the polarization measurement around bubbles in viscoelastic fluids with significantly
varying bubble rise velocities.
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Bubble Velocity Discontinuity
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