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Estimation of the Operation Quality of Vertical Helix
Furrow Openers Based on the Discrete Element Method
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College of Engineering, Hunan Agriculture University , Changsha 410128 , China ;
Hunan Provincial Engineering Technology Research Center for Modern Agricultural Equipment, Changsha 410128, China;

Collaborative Innovation Center of Southern Chinese Grain and Oilseed Crops, Changsha 410128, China

Abstract: In order to evaluate the operation quality of vertical helix furrow openers (ditchers) quantitative-

ly, a discrete element model was built to simulate the interaction between the vertical helix furrow opener

and the soil. The Hertz-Mindlin with Bonding contact model was selected to calculate the contact force be-

tween soil particles. The ditching process was simulated by setting the rotation speed of the furrow opener

at 180 r/min and the forward speed at 0. 027 m/s, and ditching a furrow 1. 88 m in length. The operation

quality indexes were measured by using the Ruler and Queries Tools, which can be found in the EDEM

software Analyst module. The results showed that the average ditching width was 29.4 cm, the average

ditching depth was 31. 7 cm, the stability coefficient of the ditching depth was 87.32% and the mass of

loose soil in the furrow bottom was 6. 924 kg/m, all of which met the requirements of the national stand-
ard Field Operation Quality of Ditchers (NY/T 740-2003).

Key words: furrow opener (ditcher); vertical helix; operation quality; discrete element method; EDEM
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