Elastic effects in extension with yield-stress fluids
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These tests falsify any GNF model for describing yield-stress fluids. We demonstrate an extensible yield-stress fluid,
a mixture of Carbopol polymer microgel and a high molecular weight polymer (4000 kDa), poly(ethylene oxide), or
PEO. In addition to a shear yield stress, the material shows elastic behavior under extension, which is more
prominent as polymer content increases (Nelson et al, J. Rheol. 2018). The images show three different
formulations: each having 0.25 wt% Carbopol, but with different PEO content. We observe long continuous fibers
form when stretched between two parallel plates, which sustain longer as the PEO content increases. The fibrillar
liquid bridge gets thicker with extension rate, which is a sign of extensional thickening. We believe this to be related
to orthogonal modulation of shear and extensional properties with this material.



