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Design and experiment of a telescopic rice pot

seedling transplanting mechanism
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(a. School of Mechanical Engineering; b. Key Laboratory of Transplanting Equipment and
Technology of Zhejiang Province, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Aiming at the problem that the existing seedling-type rice pot seedling transplanting
mechanism reduces the uprightness of seedlings due to the inconsistency of seedling length, position.,
thickness and the amount of seedlings per hole in the tray when people pick up seedlings. a telescopic rice
pot seedling transplanting mechanism was designed. When the mechanism reaches the planting point to
push the seedlings, the up and down planting movement of the seedling soil bowl relative to the mud
surface will take precedence over the horizontal relative movement, which ensures the uprightness of the
seedling soil bowl into the soil. The target trajectory design and structural design of the mechanism were
carried out. The kinematics analysis of the non-circular gear planetary gear train and the planting arm
telescopic mechanism was carried out. The optimization target was determined according to the agronomic
requirements of rice pot seedling transplanting. The mathematical model of the optimization target was

established, and the parameter optimization aided design software was developed. The influence of
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different mechanism parameters on the transplanting trajectory was analyzed, and a set of mechanism
parameters meeting the working requirements of the transplanting mechanism was obtained through
human-computer interaction. The simulation test analysis and physical prototype test of the mechanism
were carried out. The test results showed that the trajectory of the physical prototype, the simulation
trajectory and the theoretical trajectory were basically the same, and the error between the experimental
measurement parameters and the theoretical parameters was within 2.5%. Through the proposed
telescopic planting rice pot seedling transplanting mechanism, the horizontal bending phenomenon of the
mud surface to the planted seedlings was reduced, and the uprightness of the seedlings was greatly
improved. It can not only provide a new research idea for the research and development of rice pot seedling
transplanting mechanisms in improving the uprightness of seedlings, but also provide reference for the
follow-up research of clip seedling rice pot seedling transplanting machines.

Key words: rice pot seeding; telescopic planting; parameter optimization; kinematic analysis;

transplanting experiment
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