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Optimal design of intermittent seedling feeding geneva mechanism
for rape transplanter

XIAO Ming-tao'?>  SUN Song-lin'?* LIKai' WEI Gang' YANG Biao'

(1.College of Engineering, Hunan Agricultural University, Changsha 410128, China; 2.Hunan Modern Agricultural
Machinery Engineering & Technology Research Center, Changsha 410128, China)

Abstract: An intermittent seedling feeding geneva mechanism for rape transplanter was designed. By analyzing the
molds of kinematics and dynamics of the seedling feeding mechanism, the minimum drive torque was determined as the
optimization goal. The relationships between seedling drop time and geneva pause time and between link number and
seedling cup were set as constraints. A two slot and six round pin geneva mechanism with drive torque equal to 87.2 N-m
and pause time equal to 0.4 s was found to be the optimal scheme satisfying the constraints by Matlab software analyzing.
The test results shows the optimized mechanism runs smoothly and the seedling feeding accuracy rate reached up to
92.9%.
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Fig.1 Structural diagram for the seedling feeder
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Fig.2 Structure of the geneva mechanism
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Fig.4 Skech of the movement of seeding cup
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Table 1 Pause time of the seedling feeding geneva mechanism 7 z 7

4 5 5
n/ z/ /(°) k ti/s
1 3 120 0.17 1.00
z @.
1 4 90 0.25 0.90 o=, 22D
1 5 72 0.30 0.84 o
1 6 60 0.33 0.80 1
1 7 514 0.36 0.77
1 8 45 0.38 0.75 18 25=18zz4/(nz3)
2 3 120 0.33 0.80
2 4 90 0.50 0.60
2 5 72 0.60 0.48
2 6 60 0.67 0.40
2 7 514 0.71 0.34 4 ﬁtﬂ:iﬁi—'—ﬁﬁtgﬁ
2 8 45 0.75 0.30
3 3 120 0.50 0.60 4.1 ﬁl:ﬂﬁ'&ﬁ'
3 4 90 0.75 0.30
3 5 72 0.90 0.12 Matlab
3 6 60 1.00 0.00
n z
4 3 120 0.67 0.40
4 4 90 1.00 0.00 ( 2
5 3 120 0.83 0.20
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Fig.4 The driving torque of different solt
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Fig.5 The driving torque of different roundpin
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