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1- Fiber Resistance Polymer (FRP)
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2- Shear damage
3- Dynamic Explicit
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Modeling of forces on the composite chisel blade in the soil bin by using finite
element method

M. Rahmatian, S. H. Karparvarfard”, M. A. Nematollahi
Department of Biosystems Engineering, Collogue of Agriculture, Shiraz University, Shiraz, Iran.

Abstract

Tillage operations are the most important stage in crop production, which consumes a lot of power and energy. For this
reason, forces on any type of plow are of high importance. In this study, the FRP composite chisel blade was considered
for use in chisel plow. The variables of this study were forward speeds (3, 5 and 7 km.h™), rake angles (20, 30 and 40
degrees) and tillage depths (15, 20 and 25 c¢cm). The treatments in this study were considered forces on the composite
chisel blade included draft force and vertical force. This research was done in the soil bin and then its results were
compared with the results obtained from simulation experiments in soil bin by using the finite element method.
Accordingly, the error values between the predicted data and the experimental data in the soil bin from 2.2 to 10.1% for
the draft force and from 1.2 to 7.9% for vertical force. With these explanations, it can be said that the finite element
method predicts well the forces on the composite blade such as the draft force and the vertical force.

Key words: composite blade, finite element method, forward speed, rake angle, soil bin, tillage
depth.
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