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Optimization Design and Experiment on Planetary Gears Planting
Mechanism of Self-propelled Transplanting Machine
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Abstract; As one of the core working parts of automatic transplanter, the planting mechanism directly
determines the effect of transplanting seedlings. The problem of different plant spacings of different crops
was focused on. With the self-made planting mechanism with planetary gears as the research object, the
composition and working principle of the planting mechanism were clarified. On this basis, a theoretical
model of the planting mechanism was constructed, and the mathematical model of the trajectory about the
planting points on front and back duckbills were analyzed and established. The mathematical model was
programmed by using Matlab to establish its analysis program. Computer-aided optimization of human-
computer interaction interface was developed based on the Matlab GUI platform. With the aid of the
optimized design interface, the mathematical model of the trajectory on planting points was solved to
simulate the trajectory curve of the planting points on front and back duckbills. The effects of changes in
the main parameters of the planting mechanism such as the rotation radius of planet frame, the length of
the duckbill, the angle between the initial position of the duckbill and the horizontal line, and the
distance from the end point of duckbill to the center of the rotation on the trajectory of the planting site
were analyzed. With the value of characteristic parameter A being greater than 1, the height of the buckle
on the planting section being greater than the height of the pot seedling, the front and back duckbills
without dragging and hanging seedlings, the size of the hole formed by duckbills on the ridge surface
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being relatively small and other conditions as optimization goals, through simulation analysis on the
influence of main parameters of planting mechanism on trajectory of planting points, institutional
parameters that can meet the planting requirements of 280 mm, 310 mm and 345 mm at the same time
were obtained and the planting trajectory of parameter combination was verified under three planting
distances by simulation. The cucumber seedlings cultivated by 72-hole plug trays were selected as the test
objects. With the variation coefficient and planting verticality as the evaluation index, prototype
performance tests were conducted on the optimized mechanical parameters. The results showed that the
excellent rate of planting verticality on three plant distances was higher than 81% , the total passing rate
was over 94. 8% , and the variation coefficient of spacing distances was less than 3. 2% . This proved that
the optimized design of the planting mechanism with planetary gears had good transplanting performance,
which can meet the requirements for transplanting of multiple planting distances, and verified the
correctness and feasibility of theoretical models and optimization methods. The research results provided

an effective method for transplanter design.

Key words: transplanter; planting mechanism; kinematic model; optimization design
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Tab.2 Statistics of planting result
TAE HetR RAIR RUHEEREE  SOWAMREE  BREEER ARoiw AR Gt R B RR%E BMIREG
Pz BE/mm  (Bkemin ') (mm-s™') ¥E/mm  FEH% AL REEL AL BREL % % K&/ %
50 233 276.2 3.12 118 1 15 102 12.71  86.44  99.15
FAE TP 280 55 257 277. 1 2.76 120 1 17 102 14.17 85.00  99.17
60 280 275.9 2.94 119 2 16 101 13.45  84.87  98.32
50 258 307. 4 2.55 117 1 12 104 10.26  88.89  99.15
MO 310 55 284 308.7 2.23 119 2 14 103 11.76  86.55  98.31
60 310 305.8 3.01 118 1 15 102 12.71  86.44  99.15
50 283 341.3 3.04 117 3 14 100 11.97  85.47  97.44
FAEI+ 345 55 312 343.6 2.77 118 5 16 97 13.56  82.20  95.76
60 345 342.7 2.79 116 6 15 95 12.93  81.89  94.82
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