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Development of photoelastic measurement system for visualization of unsteady
hydrodynamic stress field
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The purpose of our study is to develop an unsteady and non-contact
photoelasticity method to measure hydraulic stress field. Our system with high-speed polarization
camera enables us to visualize phase retardation field induced by solution of chain polymers under
stress loading.

Measurement of steady laminar flow field of liquid polymer in a channel using our photoelasticity
method reveals that the retardation is influenced by not only the rheological properties of chain
polymers but also its intrinsic birefringence. Especially, the solution of cellulose nano crystal is
highly sensitive towards stress loading.
Since the spatial intensity distribution of the measured retardation matches that of stress field
obtained by numerical analysis, our method with CaBER-DoS system can measure the stress-optical
coefficient necessar¥ for the conversion from retardation to stress. From the measured coefficient,
the stress field of liquid polymer under uniaxial extension is successfully visualized.
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