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Design and Test of a Quantitative Fertilizer Discharge Device with

Automatically Adjustable Volume of External Groove Wheel

ZHANG Xin, LI Guang-lin, BAI Qiu-wei, MA Chi

School of Engineering and Technology , Southwest University s Chongging 400715 . China

Abstract: The capacity of the existing external grooved wheel type fertilizer removal devicesis limited by
the volume of the external grooved wheel, which cannot be changed, so they can’t meet the needs of accu-
rate quantitative fertilization. In order to overcome their limitations and provide a reference for the re-
search and design of bettervariable fertilizer applicationdevices, a fertilizer discharge device with automati-
cally adjustable volume of outer groove wheel is designed in a study reported in this paper. The mathemat-
ical model of fertilizer discharge bytheouter groove wheel is established, the parameters of the device are
designed, its actual fertilizer discharge performance is tested, and its fertilizer discharge parameters are
modified. The experimental results show that in the speedrange of 22~120r/min, the fertilizer discharge
of the device maintains a stable linear relationship with the increase of rotational speed, and the range,
standard deviation and coefficient of variation of fertilizer discharge per ring of thefertilizer discharge
trough wheel are small, and that the linear relationship is destroyed when the speed is higher than 120r/
min. When more fertilizer needs to be applied within a certain distance, if the fertilizer discharging wheel
with a fixed volume is adopted, the rotation speed must be increased to achieve this. It can be seen from
the test results that when the speed exceeds 120 r/min, the fertilizer discharge of the external grooved
wheel fertilizer discharge device decreases sharply. Therefore, in order to accurately control the amount of
fertilizer applied, when the amount of fertilizer application is large, it is necessary to select a larger volume
of groove wheel to reduce the speed of groove wheel to the linear range of fertilizer discharging; when less
fertilizer needs to be applied within a certain distance, uniform and quantitative fertilization can’t be a-
chieved if the volume of groove wheel is fixed, so a smaller wheel volume should be chosen to complete the
task of fertilizer removal. The error between theoretical and actual fertilizer discharge calculated by the-
mathematical model is small, the maximum being 7. 7% , which indicates that the model can accurately ex-
press the working status of the device, and thatthe device can completely meet the demand of quantitative
automatic fertilizer drainage.

Key words: fertilizer discharge volume; fertilizer discharge; automatic control; test; outer groovewheel
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