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Numerical modeling of the draught force of a new narrow non-winged
blade using finite element method
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Abstract

Accurate estimation of the amount of draught force required for conservation tillage
implements is an important step for field machinery selection and management. The finite
element method (FEM) is one of the numerical methods that is widely used to better
understand the soil bulk movement and predict the forces acting on the tillage tools. The
aim of this study is to model a new narrow non-winged blade using FEM. Some field tests
were carried out to validate the simulation results. The predicted draught force was plotted
against the measured draught force for the new narrow non-winged blade. A good
coefficient of determination (0.92) was achieved between the values, which indicates an
acceptable accuracy of the simulation. The results also showed that the influence of tillage
depth and speed was significant at the level of probability of 1%, so that with an increase
of 25 and 33.33% in tillage depth and speed the draught force increased 12.5 and 4.6%,
respectively. Therefore, the results of this study showed that the effect of tillage depth on
the draught force of this tillage tool is greater than the forward speed.

Keywords: Ploughing speed, Ploughing depth, Draught force, Finite element method
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