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Abstract
In addition to exhibiting elasticity (Wi) and viscosity (Re), the flow characteristics of viscoelastic
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fluids also show strong shear-thinning behavior, and the resulting viscosity change has a signifi-
cant impact on the flow in the field. Unlike generalized Newtonian fluid models, the viscosity
changes in viscoelastic fluid models are not directly reflected in their constitutive equations.
Therefore, the study of viscoelastic fluid rheology is of great significance. In this article, a physical
model of shear-driven flow between two infinitely parallel plates with minimal gap is used to
study the shear-thinning behavior of two typical viscoelastic fluid models: Giesekus fluid and
FENE-P fluid, analyzing and comparing their characteristics and differences. The results show that
the two fluids exhibit a similar shear-thinning trend. When Wi is lower than the critical value Wi,
there is a “Newtonian-like fluid region” in both fluids. However, compared with Giesekus fluid, the
Wi of FENE-P fluid is about one order of magnitude smaller. Additionally, the authors proposed a
dimensionless apparent viscosity n* and found that the shear-thinning effect is most pronounced
when it is between 0.3 and 0.7 for n*. Furthermore, the maximum stretching length L of molecules
in FENE-P fluid is discussed.
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Figure 1. Calculation model
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Figure 2. Numerical results check
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Figure 3. Relationship between shear rate and apparent viscosity
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Figure 7. A= 0.1 s, the effect of solvent viscosity ratio on the apparent viscosity ratio
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