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Static Pressure Mechanical Properties and Simulation of Huangguan Pears
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ABSTRACT: The work aims to establish a relationship model between physiological characteristics and mechanical
damage of Huangguan pears to simulate the static pressure process of the fruit. The mechanical properties of fruit
materials were studied by material relaxation test and static compression test. The three-dimensional scanning method was
used to assist in the establishment of the finite element model of the fruit, and the static load damage process of the fruit
was simulated. The Maxwell viscoelastic constitutive model was used to successfully simulate the rheological properties
of the fruit. By comparing the static pressure test with the traditional elastic-plastic material model, the error was re-
duced by 7%, which verified the simulation accuracy. According to the results of von Mises equivalent stress distribution,
it was found that the pear would be significantly damaged under static load of 161.21 N. In the above studies, two materials are
used to simulate the static compression test, which further verifies the reliability of the numerical simulation method to
simulate the static process of the fruit. It also provides a theoretical basis for the mechanized picking, storage, packaging
and processing of Huangguan pears.
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