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An overview of methods for measuring the mechanical properties of agricultural
products at the macroscopic and microscopic level

Abstract:

This research investigated methods for measuring the mechanical properties of agricultural
products at macroscopic and microscopic scales. Mechanical damage to agricultural products
during planting, harvesting and storage reduces their quality and economic value. Therefore,
knowledge of the physical and mechanical behaviour of agricultural products, such as
modulus of elasticity, stiffness, hardness and yield stress, is necessary to design related
equipment and to prevent damage and improve quality. However, given the irregular shape of
agricultural products and the lack of homogeneity of their internal structure, the
determination of their mechanical behaviour is of particular importance, as it is simply not
possible to apply the elasticity theories developed for engineering materials to these products.
Nevertheless, many studies have been carried out to determine the behaviour of agricultural
products on a macroscopic scale (on the scale of the actual product dimensions) under quasi-
static loads, using destructive methods (use of Instron and texture testers) and finite element
methods by modelling products. The determination of structural properties using microscopes
at the appropriate scale has opened up new possibilities for engineering analysis. In this
research, a review of the methods for measuring the mechanical properties of agricultural
products has been carried out. The aim of this research is to investigate and compare the
methods of measuring the mechanical properties of food at two macroscopic and microscopic
scales, which will help to select the best and most suitable method and reduce the
measurement error.

Keywords: Agricultural products, Atomic force microscope (AFM), Macroscopic scale,
Microscopic scale and Mechanical properties
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