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Study on Seedling Taking and Throwing Device Based on Combined Struture of
Crank Rocker and Guide Rail for Vegetable Transplanter

YUAN Ting ZHANG Yu YIN Jinliang WANG Han ZHANG Zhigin TAN Yuzhi
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: In order to realize the stability and high efficiency of seedling taking and throwing of vegetable
transplanter, a fully automatic seedling taking and throwing device based on a combined struture of crank
rocker and guide rail was designed according to the seedling taking and throwing mode of bowl. The
seedling taking and feeding device cooperated with the tray feeding device, seedling guiding device and
seedling sorting device to complete the independent tray feeding, seedling taking, seedling throwing and
seedling sorting. The structural parameters of rocker — rail and crank rocker in seedling feeding device
were designed by analytic method, and the movement process of seedling feeding device was calculated
and analyzed by vector equation method and ADAMS simulation, and the actual movement track of
seedling feeding device taken by high-speed camera was compared with simulation result, which verified
the correctness and feasibility of the design. Taking pepper bowl seedling as test object, seedling speed,
plant height and matrix moisture content were selected as test factors, and orthogonal test was carried out
with seedling success rate, seedling injury rate, seedling throwing success rate and success rate of
planting as evaluation indexes. The results of the experiment showed that under the given factor level,
when the single row of the whole machine seedling taking and throwing speed was 90 plants/min, the
seedling height was 110 mm and the matrix moisture content was 50% , the seedling picking and
throwing effect was the best. The seedling taking success rate was 95. 14% , the damage seedling rate
was 1.39% , the seedling throwing success rate was 93.05% and the success rate of planting was
91.67% .

Key words: vegetable transplanter; pepper seedling; crank rocker and guide rail; seedling taking and

throwing device
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Fig.4 Operation flow chart of test platform for seedling

taking and feeding
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Fig.3 Diagram of mechanical claw for seedling collection
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Fig.8 Schematic of seedling tray placement
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Fig.9  Structural diagram of rocker slide rail components
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Fig. 13 Velocity and acceleration curves of
kinematic simulation at end of seedling feeding
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