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Abstract

Rheology is to explore the complex polymer material liquid flow operation for science, of which
common examples in life include starch liquid, ketchup and paint and other non-Newtonian
fluid substances, the fluidity of this kind of body compared to the more general Newtonian
fluid(water and alcohol), viscosity by temperature, shear rate of the substance is very large, the
most famous of which is the existing Weissenberg effect(Rod-climbing). In this study, the self-
designed measuring mechanism explored the difference in the height of climbing rods formed
by the proportions of medium gluten and low gluten flour and the starch aqueous solution of
water configuration at different speeds, and the difference in climbing rod height formed by
different shear rates in different proportions of starch solutions was discussed qualitatively, and
then the effect of shear thinning on the viscosity of the solution was understood. Experimental
results show that the height of the climbing rod increases with the faster the rotational speed,
resulting in an increase in shear rate and a significant shear thinning effect, in addition, the more
concentrated the solution (the higher the viscosity), the more pronounced the Weissenberg effect.
The research results of this topic and the self-developed teaching aids are expected to provide
students with a better understanding of the differences in the flow behavior of Newtonian and
non-Newtonian fluids.

Keywords: Non-Newtonian fluids, Polymer solutions, Shear thinning, Teaching aids,
Weissenberg effect
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