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Modeling of soil-blade interaction and effect of speed and depth on subsoiler performance
using Discrete Element Method(DEM)

Abstract

Predicting acting forces on tillage tool is one of the most important parameters to achieve
greater efficiency. Understanding the relationship between the soil and tillage tool and tillage
tool design modification will help to improve energy efficiency. Dynamic analysis of soil and
tillage tool behavior provides the necessary information for tillage tool design, modification
and optimization. Experimental results provide valuable results, however may be costly and
are limited to specific speed and depths. Also the results accuracy depends on measuring
instruments. With increasing computational power and developing numerical models, discrete
element method gave acceptable results in the analysis of effective parameters for blade and
soil interaction. In this research, discrete element modeling (DEM) was considered to analysis
soil and tool interaction and predict required draft and vertical force on a tine. Also soil
behavior was visualized using this model. The results showed that DEM was able to simulate
dynamic behavior of granular material like soil. Soil movement and soil failure was
visualized. Close agreement between simulation and experimental results was found for travel
speed. However investigation of working depth effect on acting force showed that there was
significant difference between experimental and model results. The difference can be
minimized using appropriate model.

Key words: Tillage tool, DEM,subsoiler tine, soil, draft



