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5- Gradually applied load
6- Low velocity impact
7- High velocity impact
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1- Brittleness

2- Dashpot or damper

3- Loading rate

4- 1zod Test and Charpy Test
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5- Whole kernel
6- Rebound energy
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1- Cushioning materials
2- Viogt-Kelvin

3- Bruise thershold

4- Fruit turgor
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1- Coefficient of restitution
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4- Particle Size Index
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2- Scale Method
3- Suspension Method
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Instrumentation design and development of an impact
testing apparatus for investigation of mechanical behavior

of agricultural materials and its evaluation using wheat
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1-Ph.D , university lecturer, Agricultural Engineering Dept. University of Mohaghegh Ardabili, Ardabil, Iran
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In order to conduct impact loading test on agricultural materials, a frictionless instrumented pendulum was
developed. The apparatus consists of a heavy anvil, with minimum vibration, a pendulum arm with impact
weight, graduated plate (scale), a potentiometer and an electronic data acquisition unit. Technical specifications
and dimensions of the apparatus are suitable for testing of various agricultural commodities, including small
grains, by impact loading. This apparatus can be utilized to determine: strain energy, kinetic energy to rupture,
coefficient of restitution and specific energy. In order to investigate the capacity and technical specifications of
the instrumented pendulum, single kernels of five wheat varicties at two levels of moisture content (6.5 and
15%), w.b) were tested. The pendulum was used successfully for rupture energy measurement and related
parameters. According to the results, wheat moisture content had a significant effect in coefficient of restitution
and strain energy. However, taking into account the grain dimensions (in the form of specific energy), its effect
was reduced. The minimum kinetic energy required for causing failure in the dry and moist samples was
determined to de 33 and 72 mJ, respectively. Results indicatc that it is possible to distinguish wheat varieties
based on strength properties extracted from pendulum impact loading test and that obtained data scatter is less

than observed in staticcompression tests.

Keywords: wheat, Impact loading, mechanical properties, restitution, strain energy
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