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Figure 1-Typical sample of stress-strain curve of apple under quasi-static test.
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Figure 2- schematic representation of geometry to calculate the radius of curvature of the apple fruit.
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Figure 6- Stress-strain curve of a cylindrical sample obtained from the experimental test and simulated

model using ABAQUS software.
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viscoelastic sphere under 2, 3 and 4 mm deformation using ABAQUS software.
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Viscoelastic modeling of apple under Quasi-Static Loading using finite
element method to investigate the causes of apple bruising
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Abstract

Most of mechanical damage in fruits and vegetables occurs due to contact stresses under
static, quasi-static and impact loading, and it reduces the quality of the product and its
economic values. In this work, apple was considered as a viscoelastic material and its
behavior under quasi-static loading was modeled using finite element method. Elastic,
viscoelastic properties and shear strength of apple tissue were obtained and used in the
simulation. Comparison of modeling and experimental results shows that the model
simulates the behavior of apples during quasi-static loading well. The location of bruise
occurrence in flesh of.tested apple and the location of maximum shear stress in the
simulated apple was the same. Therefore, the maximum shear stress criterion can be
used to estimate the sensitivity. of apple varieties to internal bruising under quasi-static

loading.

Keywords: Abaqus, Bruising, Failure Criteria, Golab Kohanz apple, Shear Stress.

—VY.F—



