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Abstract

Today, the demand for quality agricultural products has expanded, so knowledge of the mechanical
properties of agricultural products in their production and sale is important. Moreover, agricultural
products have complex compositions, with irregular structure, in other words, they are
heterogeneous. Therefore, determining the mechanical properties of agricultural products is a
difficult and complex procedure. Knowledge of mechanical properties can assist in enhancement of
related machines. In this study, the existing theories of elasticity including Hook, Boussinesq, and
Hertz theory were used to examine the internal texture of lime quat fruit, whose production is
expanding in Iran. The results showed that there is a significant difference between the test methods
performed to determine the fracture energy and force at the 5% level. Among the various theories
used, the maximum energy and fracture force obtained from the Hertz theory for compression two
parallel plates with an average value of (0.822 J) and (185.680 N), respectively; and the minimum
energy and fracture forces from the Hertz theory for compression with a spherical probe on a
rectangular specimen with mean values of (0.049 J) and (10.600 N), respectively. For the product
skin, the average of fracture energy and force were obtained as (0.205 J) and (24.700 N),
respectively.

Key words: Theories of elasticity, fracture energy and force, lime quat, compression test, tensile test
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