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Optimization Design and Experiment of Seedling Picking Mechanism
for Clamping Stem Planetary Gear Train for Pepper

Yu Gaohong'?>  Wu Chenhui' Yu Han' Ma Yahao'! Wang Lei'? Ye Bingliang'*
(1. School of Mechanical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China
2. Zhejiang Province Key Laboratory of Transplanting Equipment and Technology, Hangzhou 310018, China)

Abstract: Aiming at the problems of insufficient mechanization and low efficiency of pepper
transplanting, a seedling picking mechanism of three-arm non-circular gear planetary gear train with
clamping stem was designed. According to the agronomic requirements of picking seedlings by clamping
stems, a trajectory of picking seedlings by clamping stems that can achieve low-speed picking seedlings
and vertical throwing seedlings was designed. By analyzing the kinematics model of the seedling picking
mechanism, the approximate multi-poses optimization comprehensive model and the pitch curve
optimization solution model of the open-chain two-bar mechanism were established. The optimization
design software of the seedling picking mechanism of the approximation multi-poses non-circular gear
planetary gear train was developed to optimize the parameters of the seedling picking mechanism. Then,
the three-dimensional model of the three-arm seedling picking mechanism was established, and the
kinematics simulation of the virtual prototype was carried out by ADAMS software. The simulation
trajectory and speed were basically consistent with the theoretical trajectory and speed, which
preliminarily verified the correctness of the theoretical design. The seedling picking test was carried out
on the seedling picking mechanism of the three-arm planetary gear train. The test results showed that
when the rotation speed of the seedling pick-up mechanism was 75 r/min, the seedling picking efficiency
was 225 plants/min, the seedling picking success rate was 96. 88% , the seedling throwing success rate
was 98.39% , which further verified the correctness of the theoretical method and feasibility of the
machanism.
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