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Design and Test on Winter Wheat Precision Separated Layer Fertilization and
Wide-boundary Sowing Combined Machine

ZHU Qingzhen' WU Guangwei®® ZHU Zhihao' ZHANG Hengyuan' GAO Yuanyuan' CHEN Liping'"’
(1. School of Agricultural Equipment Engineering, Jiangsu University, Zhenjiang 212013, China
2. Information Technology Research Center, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China
3. Intelligent Equipment Research Center, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China)

Abstract. Wide-boundary sowing pattern of winter wheat and base-fertilizer separated layer application
technology have good value for extension and application. In order to promote the integration of agronomy
and agricultural machinery, a winter wheat separated layer fertilization-sowing planter combined machine
and a set of precision fertilizer-seed metering control system matched with the combined machine were
developed. Firstly, the overall structure of combined machine was determined, and its layered delivery
mechanism of seed and fertilize, depth limiting mechanism, three-point suspension mechanism and
compacting mechanism were designed and elaborated. The installation angle of depth limiting mechanism
was set to be 15°, and then the horizontal distances between material’ s outlet orifice of layered delivery
mechanism and the center of rotary tiller was increased by 115 mm, which could reduce the influence of
soil and straw on the normal rolling of depth limiting mechanism. Moreover, the suspension point on the
traditional three-point suspension mechanism was transformed from spherical pair to moving pair, which
could keep the longitudinal beam of layered delivery mechanism parallel to the ground at all times, and
then improve the stable seed and fertilizer delivery depth of the combined machine. Secondly, a set of
precision fertilizer-seed metering control system matched with the combined machine were developed, and
then the key hardware of control system, such as embedded host, electrical control model of hydraulic
motor, attitude discrimination method of machine and driving speed analysis module were also

determined. Moreover, the system control model was proposed and the operation software interface of
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embedded host was designed. The combined machine with precision fertilizer-seed metering control

system could accurately control discharge of deep fertilizer, shallow fertilizer and seed. Finally, totally 15

indexes of the combined machine with precision fertilizer-seed metering control system were tested and

evaluated by a third party inspection agency inspection. The test results showed that all technical indexes

of the combined machine met the specified performance requirements, and the combined machine could

satisfy agronomic and agricultural machinery technical requirements of rotary tillage, separated layer

fertilizer application and wide-boundary sowing of winter wheat.

Key words: winter wheat; wide-boundary sowing; separated layer fertilization; control system
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stratified application by combined machine
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Fig.6  Motion sketches of three-point suspension mechanism
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Fig.7 Control system overall structure
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