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Measurement of Physical Properties of Agricultural Products
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Summary

Properties of agricultural products are important for engineering design and analysis with

respect to their mechanical harvesting, handling, transporting and processing. Researchers have

presented the data of properties for various kinds of agricultural products. These data, however,

are obtained from the materials produced in foreign countries, and a very few data could be found

in Korea.

In this paper, emphasis put on the importance of measuring the properties of agricultural

products through an extensive review of literatures, and some experimental results on the viscoe-
lastic and elastic properties of the materials are presented.
Viscoelastic characteristics of some agricultural materials, specifically the force-deformation-

time relationship of the whole orange and cylindrical samples of cheese under different types of

loading were investigated.

In elastic test, the response of apple during an impact and the relationships among various

parameters such as degree of damage, drop height and absorbed energy were determined.
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Table 1. Physical Properties of Agricultural Products and their Applications

Item Properties Application
Physical Sphericity, Roundness, Frontal area, ® Machine design (harvesting,
State Geometric mean diameter, Porosity, sorting, grading)
Bulk density, Solid density, Unit density, ® Product analysis
Permeability, Specific gravity, Average
projected area.
Rheological Axial stress, Axial strain, Bulk strain, (Mechanical & Rheological)
Properties Bulk stress, Shear stress, Shear strain, ¢ Pneumatic handling of
Shear deformation, Bulk deformation, chopped forage
Modulus of elasticity, Bulk modulus, ® Dry forage and grain
Compressibility, Rigidity, Poisson’s ratio, e Sorting and cleaning of
Strength, Yield point, Bioyield point, grains and seeds
Rupture point, Pressure, Toughness e Forced-air drying of
Stiffness, Resilience, Mechanical hysteresis, agricultural products
Elasticity, Plasticity, Viscoelasticity, e Size reduction of cereal
Stress relaxation, Creep, Viscosity grains
e Compressing and packaging
Mechanical Brinell hardness, Coefficient of restitution, e Cutting
Properties other Stress cracking, Maximum allowable load, e Mechanical harvesting
than rheological Drag coefficient, Reynolds’ number, Terminal e Bulk handling
properties velocity, Coefficient of surface friction, e Transporting
Surface tension, Rolling resistance, e Bulk storage
Coefficient of internal friction, Angle of repose,
Pressure ratio in silos and bins, Cohesion of granular
materials, Flow function of granular materials
Thermai and Heat capacity, Specific heat, Latent heat, e Optimum design of heat
diffusional Sensible heat, Heat of adsorption, Heat of transfer, dehydration and
properties wetting, Heat of respiration, Thermal sterilization processes
conductivity, Thermal diffusivity, Mass transfer e Heating, cooling, and
coefficient, Coeff. of thermal expansion freezing of agricultural
products
Electromagnetic Regular reflectance, Body reflectance, Maturity evaluation
radiation Absorption coefficient, Spectral reflectance, ® Detection of internal
properties Spectral transmittance, Transmittance, Absorbence, and external defects
Delayed light emission (DLE), Electrical ® Material sorting
resistivity, Conductance, Electrical ® Quality evaluation
conductivity, Dielectric constants, e Seperation
Power factor, Magnetic permeability, e Moisture content

Electrostatic force, Electrostatic charge

determination

® Seperation and cleaning
of seeds

e Heat treatment of seeds
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KELVIN MODEL REPRESENTATION
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Fig. 1. Kelvin model
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MAXWELL MODEL REPRESENTATION
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Fig. 2, Maxwell model
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Fig. 7. Stress relaxation curves for cheese samples at
loading rate of 5.0 cm/min.
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Fig. 8. Stress reiaxation curves for cheese samples at
loading rate of 1.0 cm/min,
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