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Three-dimensional analysis of the wide tillage blade by using finite element method

Abstract

Recently, numerical methods such as finite element method, is used to simulate the process of tillage. Further work in
this field has been on static analysis of tillage problems. This method is able to simulate different shapes and dynamic
effects of velocity. The purpose of this study was to obtain dynamic effects of tillage tools on soil by means of the finite
element method. Therefore, the effect of moving of the wide tine on the soil were obtained by using Abaqus software.
First, tillage tool and soil were simulated and properties of materials were defined for both. After assembling the
various parts, the properties of interface between blade and soil were defined. Initial speed and final displacement along
x-axis of blade was given 30 mm per second and 10 mm, respectively. The results of the analysis indicated that the
highest soil upheaving was 3.91 mm in 5.74 mm of blade moving. Misses stress contour was the other obtained result,
based on which the most stress in soil was observed at the contact region with blade tip.

Keywords: “Finite element method”, “Wide tine”, “Soil upheaving”.



