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Abstract. Regarding the current issues of complex structures and low efficiency in seedling feeding and
receiving devices of fully automatic scallion transplanters, the research and design of an integrated
seedling picking and feeding mechanism for scallions was presented based on a non-circular gear
planetary gear system, featuring a row of clamped stems and dual arm structure. Based on the kinematic
requirements for gripping-stem scallion seedling pickup and delivery, a figure-eight pickup-placement
trajectory with key pose parameters was defined, solving models for mechanism parameters were
established based on trajectory and pose constraints, and a near-optimal kinematic solution was obtained.
Under the dynamic simulation and analysis based on Adams software, a topology optimization design of
non-circular gears and a model of seedling arm counterweight were constructed. The mass and centroid
radius of the non-circular gears and seedling arm counterweight after topology optimization were 439. 8 g
and 20. 35 mm, respectively. The seedling picking mechanism of scallion was tested and compared with
the dynamic performance optimization. The tests indicated that at 20 r/min (400 seedlings/min), the
scallion seedling pickup success rate reached 87% , while at 15 r/min (300 seedlings/min) , it achieved
91% , indicating that the mechanism had high performance in seedling retrieval. The left and right
rotation speed amplitudes of the onion seedling picking mechanism were decreased by 17.29% and
24.38% , respectively compared with that before optimization. The variance of the left and right rotation
speeds of the scallion seedling picking mechanism was decreased by 55.31% and 60. 70% , respectively
compared with that before optimization. The amplitude of the speed difference was decreased by 42. 63 %
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compared with that before optimization, and the variance of the speed difference was decreased by

34.91% compared with that before optimization, which verified the performance of the mechanism

prototype.

Key words: scallions transplanter; seedling harvesting mechanism; non-circular gears; dynamic

optimization ; dynamic test
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Fig. 1 Scallion seedling picker schematic
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