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Optimization Design and Experiment of Walk-type Potted Rice
Seedling Transplanting Mechanism on Film Perforating Part

XU Chunlin LU Zhijun XIN Liang WANG Jie |ZHAO Yun

(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to achieve the combination of potted rice seedling transplanting and technology of
mulch-film, a kind of walk-type potted rice seedling transplanting mechanism was designed. The process
of seedling picking, conveying, film perforating and cooperating transplanting was completed by a set of
rotary mechanisms. According to the working principle of the transplanting mechanism, kinematic theory
model was set up and digital optimization goals were set. The computer aided analysis and optimization
software of the transplanting mechanism based on Visual Basic 6. 0 was developed. A set of parameters of
the transplanting mechanism which met the requirements of transplanting were obtained by optimization.
The two-dimensional structure of the transplanting mechanism was designed. Three-dimensional model
was established. The virtual prototype simulation was completed by ADAMS software. The trajectory and
attitude verification tests were carried out on the prototype using the test bench and high-speed
photography technology. The results of bench test, simulation analysis and theoretical analysis were
almost in agreement, which verified the rationality and correctness of the institutional design. The
seedling pick-up test, film perforating test and transplanting test were completed on the test bench. The
results showed that the success rate of seedlings pick-up was 90. 4% . The success rate of transplanting
for films of straw fiber and plastic was 87.5% and 82.5% , respectively, the results showed that the
length and width of the film holes were good, which could meet the requirements of walk-type potted rice
seedling transplanting mechanism on film perforating part.

Key words: potted rice seedling; transplanting mechanism; film perforating; walk-type; composite

structure
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Fig. 1 Driven diagram of transplanting mechanism
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Fig.3  Absolute motion trajectories of transplanting

mechanism
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