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Experimental Study of Relationship Between Flow-Induced Stress and Strain During Polymer Shear Flow Process

Yu Xuan, Xin.Yong
(College of Mechanical and Electrical Engineering, Nanchang University, Nanchang | 330031, China)

Abstract : Relationship between flow-induced strain of polypropylene macromolecular chains and flow stress in shear flow
process was studied by using melt flow rate tester. The first normal stress difference under different conditions was calculated by
the swelling ratio of specimens based on the Poiseuille's law equation:” Taking into account the relevant models to characterize
the polymer filling transient, material flow rate wag used to replace the model strain tensor for simplification, and employed the
least-squares to fit the data in order to obtain the constants of the relevant theoretical model. Finally, the quantitative relationship
of polypropylene melt flow-induced orientation and flow stress was derived. The verification experimental results show that the
theoretical maximum average correlation errors of the models were 11.57% and 10.95% respectively, and the minimum average
errors were 9.60% and 5.68% respectively, this indicates that both of the models have good suitability, and thus provided an
experimental evidence for the following quantitative characterization of relevant theoretical model.
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