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Fig. 1 Diagram of vegetable seedling pick-up mechanism of

planetary gear train with eccentric gear and non-circular gear
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Fig.2 Motion cycle of seedling pick-up mechanism
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Fig.3 Force analysis of sun gear
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Fig.4 Force analysis of middle gear
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Fig.5 Force analysis of planetary gear
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Fig. 6 Force analysis of planetary carrier excluding during return process
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Fig.7 Force analysis of planetary carrier

during return process
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Fig. 8 Flow chart for dynamics model sequence-solution

of seedling pick-up mechanism
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Tab.1 Bearing vertical reaction force test results of the
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Fig. 13 Comparison of relationship curve between bearing vertical reaction force and rotary angle of planetary carrier of mechanism
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Dynamics Analysis and Test of Rotary Pick-up Mechanism for
Vegetable Pot-seedling

Ye Bingliang'? Li Li'?  Yu Gaohong'® Liu An'® Zhao Yun'’
(1. College of Machinery and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China
2. Zhejiang Province Key Laboratory of Transplanting Equipment and Technology, Hangzhou 310018, China)

Abstract; An automatic rotary seedling pick-up mechanism used in vegetable pot-seedling transplanter,
planetary gear train with eccentric gear and non-circular gear, is taken as the research object to build
dynamics model. The dynamics sequence-solution method was used for solving the dynamics model. Then
the variation law of force between the rotary angle of planetary carrier and various positions of the
mechanism in a working cycle was obtained. The positions included chain, axle center of the sun gear,
axle center of middle gears, axle center of planetary gears, meshing point between the sun gear and
middle gear, meshing point between the middle gear and planetary gear. Physical prototype of the
seedling pick-up mechanism was designed. Dynamics bench test was carried out to investigate dynamics
characteristics of the physical prototype under four different rotary speeds, while correctness of dynamics
model was verified.

Key words: Automatic transplanter Vegetable pot-seedling Rotary pick-up mechanism  Eccentric

gear and non-circular gear Dynamics analysis Test



