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Table1.Mean values for geometric properties of chickpea seeds
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Table2. Mean values for mechanical properties of chickpea seeds
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Table3.Analysis of variance of mechanical properties (p)
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Fig. 1.A typical force-deformation curve for 
chickpea seed under compressive loading
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Table4. Mean comparison of mechanical properties at different moistures andDuncan based (p=5%)
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Table5.Regression modeles of mechanical properties at different moisturesandtwo directions of loading
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Abstract 
Mechanical properties of agricultural products are of the most important properties used in 

design processes and agricultural machinery. In this case, the applied force and deformation of 
materials are major components of these actions and reactions between the machine and the 
product. In this study, the mechanical properties of chickpea seeds (cultivar Azad) under quasi-
static compression tests were evaluated at different levels of moisture content. Rupture force, 
rupture energy, deformation at rupture point, and toughness of the chickpea seed at four levels 
moisture content from11to 26% wet basis in three levels ofloadingratefrom2 to8 mm per second 
and two direction of loading(parallel and perpendicular to the cotyledons) was measured and 
recorded. The results showed that moisture content and direction of loading were significant for 
all mechanical properties. While the effect of loading rate on all properties was insignificant. 
With increasing moisture content, mean load failure was reduced from 492to 97 N. The 
maximum and minimum rupture force of seed, obtained on the moisture contentof11and 26% 
that were 801and 28N, respectively. Also, with increasing moisture content, the amount of 
rupture energy decreased. The highest average rupture energy was obtained for moisture content 
levelsof11%with285 J. Also, the results showed that with increasing the average amount of 
moisture content, toughness reduced and deformation at the point of rupture increases. Results 
showed that the greatest damage on chickpea seeds is associated with split mode condition at 
26%moisture content and occurs when the force is applied in a direction parallel to the 
cotyledon. 
Keywords: Chickpea, Mechanical properties, Moisturecontent, rupture energy, quasi-static 
loading. 
 

 


