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M echanical propertiesdetermination of Soybean seed by
quasi-static loading

Alemi, H.!, Khoshtaghaza, M. H. ', Minaee, S. 2

1- M.Sc. Graduate, Agricultural Engineering Dept. of Tarbiat Modares University, Tehran, Iran
2- Associate Professor, Agricultural Engineering Dept. of Tarbiat Modares University, Tehran, Iran

Effect of variety, moisture and drying temperature on mechanical properties of soybean
(failure force and energy, apparent modulus of dasticity and toughness) were studied. These
properties were measured through quasi-static loading experiment by materia testing
machine. Factoria test with Randomized Block design was used to study the effect of drying
parameters including final moisture content (3 levels. 10, 12 and 14% d.b.) and temperature
(a 3 levels: 50, 60 and 70 °C) and varieties (Hill, Pershing and Gorgan3) on mechanical
properties of soybean. The results showed that both drying factors (final moisture content and
temperature) had significant effect on the force and energy failure. So that by increasing final
moisture content from 10% to 14%, the failure force and energy increased from 47.5 N and
10 mJ to 82 N and 56 mJ, respectivey. This different behavior of soybean in relation to other
grains is due to a high amount of fat in soybean structure. Also by increasing drying
temperature from 50°C to 70°C, the seed failure force was increased. Investigation of the
effects of variety and moisture factors on toughness and apparent easticity modulus showed
that variety and moisture content had significant effect on three factors. Soybean dasticity
modulus was 80.95 MPa at 10% moisture content, which by increasing moisture content to

14%, it decreased to 25.56 M Pa.

Key words: Failure force and energy, Modulus of easticity, Toughness, Maoisture, Drying
temperature,
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