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Trajectory optimization and test of basket-type planting devices

LIU Yang"?, WANG Shi-guo'*,MAO Han-ping’,LI Bin"*, WANG Tao'*,LI Ya-xiong"*,HANG Lii-hua’
(1. Mechanical Equipment Research Institute, Xinjiang Academy of Agricultural and Reclamation Science ,
Shihezi, Xinjiang 832000, China;
2. Key Laboratory of Norithwest Agriculture Equipment ,Minisiry of Agriculture, Shihezi, Xinjiang 832000, China;
3. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education, Jiangsu University,
Zhenjiang , Jiangsu 212013, China)

Abstract; Given the unwanted large holes on film surface with basket-type planting devices during above-film
hole-forming device, and establishing a motion model of the planting mechanism, we analyzed the trajectory charac-
teristics of the planter. It was found that when the trajectory of the planter was the trochoidal line, the distance of
the maximum transverse chord of the trochoidal ring buckle was equal to the distance between the intersection of the
trajectory line and the film, and the planter was opened in the uplifting stage. It was beneficial to reduce the size of
the membrane face. Through simulation analysis and transplanting of tomato seedlings on the film, it was concluded
that the trajectory characteristic coefficient, A, had a significant influence on the longitudinal dimension of hole on
the film, the transverse dimension and inclination rate were not obvious. As the A value increased, the longitudinal
dimension of the hole first decreased and then increased. When the transplanting frequency was 50 and 55 plants -
min~', and the A was 1.093, the longitudinal dimension of the hole was 10.12 and 9.49 c¢m, respectively, which
was the minimum value. Under the two transplanting frequency conditions, as the A value increased, the transplan-
ting plant distance decreased from 39.8 c¢m to 33.5 ¢m and from 39.1 c¢m to 33.1 c¢m, respectively. This conclusion

can be used to guide the optimization of the structure and working parameters of the basket-type transplanter.
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Fig.3 Simulation point location on the planter
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Table 1  Transplanter moving speed and longitudinal

dimension of the hole at different A values

BRRBUTIEERE vy 11 o2 R A

/\/:,a{lliie Speed of trans}il:lnter ' The.oretical lonlgitudinal
v/ (mm - s™) dimension of the film hole/mm
1.013 309.9 74.1
1.040 302.1 73.2
1.067 294.4 71.9
1.093 287.3 70.6
1.120 280.5 72.2
1.147 273.9 74.3
1.173 267.7 77.2

®2 H#HREHENEHXE
Table 2 The relationship between the number of

sprocket teeth and the A value

™~ Z, WE HEHRIE L/ em

AME . .
Sprocket number Theoretical planting
A value .
of Z, distance

1.013 38 37.2
1.040 39 36.5
1.067 40 353
1.093 41 34.4
1.120 42 33.6
1.147 43 32.8
1.173 44 31.5
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Table 3 The result of transplanting test
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