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Determining the cutting force, done work and elastic module of Faba Bean
(Vicia faba L.)

Rashid Gholami*!, Hekmat Rabbani 2, Negin Sohrabi 3

1. Agricultural Faculty of Songhor, Razi University, Kermanshah
2. Mechanical Engineering of Biosystems Department, Razi University, Kermanshah
3. Ph.D. of Mechanical Engineering of Biosystems, Tabriz University

Abstract

Knowledge of the properties and mechanical behavior of plants is one of the important factors to design of
harvesting and post-harvesting machines. In this research, the Faba bean was cut from the cross section. The
complete random design with factorial experiment was used to investigate the effect of cutting speed and cutting
angle on the cutting force, done work for cutting and the modulus of elasticity. The results showed that by
increasing the cutting angle from zero to 30° and 45° the values of cutting force, done work for cutting and modulus
of elasticity were decreased. This reduction was significant for the cutting force and modulus of elasticity at all
three angles at the 5% level. Done work at 0 and 45 © was significantly different but there was no significant
difference between 30° and two other angles. The results showed that all three parameters were decreased by
increasing of cutting force speed but it was insignificant as statistical aspect. The maximum and minimum of
cutting force were 17.6 and 5.66 N, respectively. The maximum and minimum amount of work performed for
cutting were 116.45 and 29.27 mJ, respectively. The maximum and minimum modulus of elasticity were 144 and
26.3 MPa, respectively.

Key words: Faba bean, cutting test, Cutting force, Elastic module
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