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Discharging characteristic test of outer—groove whed fertilizer and parameter
optimization of fertilizer tongue by discrete eement smulation

DUN Guogiang', YU Chunling', YANG Yongzhen', CHEN Haitao?, JI Wenyi’, YE Jin'

(1.College of Mechtronic Engineering, Northeast Forestry University, Harbin, Heilongjiang 150040, China;
2.Engineering College, Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

Abstract: In order to improve the fertilizing uniformity of outer—groove fertilizer by parameter optimization of fertilizer
tongue, the discrete element simulation model of outer—groove fertilizer has been built to simulate the discharging
working process. The simulation results were used to analyze the flow characteristic of the fertilizer particles. By using
virtual test method, the effect of fertilizer tongue chamfer on fertilizer flow character has been analyzed. The results
indicated that as the tongue chamfer increases, the variance coefficient of fertilizer discharging monitor mass decreases
firstly then increases. There is a negative parabola quadratic function correlation between them. and the discharging
amount has a least fluctuation with the best fertilizing uniformity when the ratio of the chamfer to single groove arc
lengthis 0.85. The results of verify test indicate that outer—groove fertilizer with optimal structure fertilizer tongue has
the smallest variance coefficient of fertilizer flow and its fertilizing uniformity is the best. Compared to the traditional

fertilizer tongue with flat end, the chamfer fertilizer tongue had an reduction increase in fertilizing uniformity by 49.9%.

Keywords: outer—groove wheel fertilizer; discharging characteristic; fertilizer tongue; discrete element simulation;

parameter optimization; verification experiment
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Fig.2 3D model for parameter optimization of fertilizer tongue chamfer structure
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