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A nonlinear rheological model of castor pressing based on stress-relaxation tests

HUANG Zhihui', YANG Xingxing', CAO Yu', XIAO Zhihong”, LIU Rukuan’
(1 College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China;
2 Hunan Academy of Forestry, Changsha 410004, China)

Abstract ; [ Objective ] To reveal rheological characteristics in the process of castor seed press. [ Method]
The stress-time relationship of stress-relaxation process was obtained by stress-relaxation tests with the
uniaxial compression equipment. Based on the results and the semi-theoretical and semi-empirical meth-
od, a nonlinear rheological model was established using the improved generalized Maxwell model. The
parameters of the model were achieved by nonlinear regression method. The calculated values of model
were compared with the experimental results. [ Result and conclusion] The results show that the model
calculated values matching well with the experimental results, which means the model can simulate non-

linear rheological properties of castor seeds when the strain is over 0. 65.

Key words: castor seed; stress-relaxation; improved generalized Maxwell model; nonlinear rheological

model
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Fig.3 The curve of stress-relaxation under different strain levels
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