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Dynamic inversion method for zero shear viscosity of
capillary rheological materials with time synchronization

Li Bingxu ', Gong Zhengwen ', Zhou Shilong ', Liu Yan ', Zhang Guohui?, Zhang Bing

(1. Beijing University of Chemical Technology, Beijing 100029, China;
2. Shanxi North Xing'an Chemical Industry Co. LTD., Taiyuan 030008, Shanxi, China)

Abstract: In order to solve the problem that capillary rheometer cannot directly measure zero shear
viscosity, a dynamic inversion method based on fime synchronization was proposed in this study. This method
synchronizes the data from the high-speed camera and capillary rheometer to ensure accurate recording of
key parameters such as pressure and temperature during the experimental process. Combined with the real-
fime image of the high-speed camera, the extrusion rate of the material is accurately calculated, effectively
reducing errors caused by asynchronous data. The study adopted a power-law model and improved the
measurement accuracy of zero shear viscosity through a combination of experiments and simulations. The
specific steps are as follows: Firstly, conduct an exirusion experiment using a capillary rheometer to obtain the
measured extrusion speed of the material. Subsequently, in the simulation experiment, the debugging method
was used to adjust the simulation input parameters, so that the extrusion rate obtained from the simulation
matched the measured value in the experiment, and then the true zero shear viscosity of the material was
calculated. The mathematical relationship between material exfrusion rate and zero shear viscosity was
derived based on a power law model. The comparison between experimental and simulation data shows
that this method can effectively measure the zero shear viscosity range of materials, and ultimately determine
the zero shear viscosity range of the experimental materials to be 275~395 Pa:-s.
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