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Optimization and evaluation of the head of the chickpea harvesting machine
using Abaqus software
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Abstract

In this research, the optimization of the head of chickpea harvester was performed considering the applied forces
with 50 cycles (topology optimization with minimum error). Thus the head first designed in 3D with Solid-works
software and imported to Abaqus software. The optimization process was carried out based on the amount of energy
consumed in the total volume of the head. The results showed that the concentration of the structure is on the right and
top of the structure due to the load inserted from the reel of the harvester. Most of the stress variations were related to
the section which welded to the chassis. In addition, the amount of strain changes occurred at the tip of the head where
the chickpea plant enters the interior space. The least value in optimized section was about 0.017 mm at the welding
points and the higher value was about 0.21 mm on the tip of the head. The resulting volume is reduced by at least 10%
(0.1) compared to the initial volume.

Key words: Optimization, Crop loss, Stress and strain, Perforated plate
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