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Design and Experiment of Intermittent Synchronous Seeding and Reseeding
Device of Duck-billed Corn Seed Metering Machine in Sloping Farmland

WANG Jinwu'  WANG Ziming' XU Changsu' ZHOU Wengi' DU Mujun® TANG Han'
(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China

2. Heilongjiang DEWO Technology Development Co. , Lid. , Harbin 150086, China)

Abstract; Aiming at the problems of poor seeding quality and unstable performance of the duck-billed
corn seed metering device under slope farming conditions, taking duckbill corn metering device as
carrier, an intermittent synchronous seeding and reseeding device was designed. The overall structure and
working principle of the seed metering device were described, the seeding, reseeding and seed guiding
process of the corn seeds inside the seed metering device were analyzed, the structure parameters of key
components such as the intermittent synchronous seeding and reseeding device of rocker, inner ratchet
and duckbill type seed metering device of right-angle seed guide components were optimized. Combining
theoretical analysis and agronomic requirements for sloping farmland sowing, the single factor test,
orthogonal test and bed comparison experiment were carried out by selecting operating speed, return
spring preload and operating slope angle as test factors, and taking seeding qualified index and seeding
coefficient of variation as test indicators. The experiment results showed that the performance index was
increased first and then decreased with the increase of working speed and working slope angle, as the
return spring preload increased, it was firstly increased and then stabilized. When the operating speed
was 1 m/s, the return spring preload was 15.6 N (model T4, wire diameter was 1 mm, middle diameter
was 7 mm, original length was 25 mm) , and the operating slope angle was 12°, the seeding performance
was the best, with seeding qualified index of 98.7% and seeding coefficient of variation of 10.2% .
Compared with the traditional duckbill precision seed metering device, its eligibility index was increased
by 9.5 percentage points, and it can meet the requirements of planting operations in sloping farmland

environment. The research result can provide reference for the R&D and design of key technologies and
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supporting working parts for seeding under sloping farmland conditions.

Key words: corn; seed metering device; duck-billed; synchronous seeding and reseeding device;

sloping farmland
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Fig. 1 Overall structure diagrams of duckbill corn metering device with intermittent synchronous seeding and reseeding device
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Fig.2 Relative position relation of intermittent synchronous

seeding and reseeding device and lower rocker
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Fig.3 Geometric relationship between lower rocker

and socket roll under normal working conditions
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Fig.4 Relationship between rocker displacement,

seeding socket roller and outer ratchet structure
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Fig.5 Mechanical analysis of seed exploration process
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Fig.6  Geometric relationship of inner ratchet

under critical conditions
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Fig.7 Analysis of cam mechanics in critical state
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Fig.9 Mechanical analysis of seed slippage process
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Fig. 10 Influence of operating slope angle on transport effect
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Fig. 12 Results of single factor tests
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