201645 A ﬁil& HLiﬁ %ffﬁ AT B S

doi:10.6041/j. issn. 1000-1298.2016. 05. 008

KB ERRINAINZESH SR

TR & ®C AELC B OB B R
(LWL TR 2L S B sl = Be, AU 310018 2. #i VL 44 Fibl 2R A R J sl 2 3 %, Ul 310018)

R BN — M RUET BT B [ 15 58— AN 58 3R 14 84T A2 AR e il AOK R Bk i B LA L 13 T3l A5 i 122 2 M O ks
gl Sy Ji AL SR A 5 ST MU R 3l Jp 2 B8R R 26 T VB BRI 3l ) 25 20 BT B0 3T 584 B HLA 4% 52 3
W52 0 R is S O I3 B A i 2o B AL 3 0 2 18 &, T R LAY 23 33 07 24X 4, 0 A 20 P A 7
130,160,190 r/min 3 fift 7 [A] A5 5% R A 3 g 2 1 38 0k 20 A7 4% 41 2 BB RO AR 0 A IR S S B X 1 R 3 Y
FERR, R Y RS AE FREE R . [R5 IR T LAY 3 ) 27 A AL 8 TE 0 T, S HUAL B 3l g 2 T RE A Ak 4R 43t
AT AR AT R B A

REEIR : KA R SN AR 5 By 2o s MR SR e R Rk 4

hE 43S TH132.425; S223.91 XERFRIZAD: A X E4S : 1000-1298(2016)05-0053-09

Dynamics Analysis and Tests of Rotary Transplanting Mechanism
for Rice Pot-seedling

Ye Bingliang'?  Zhu Hao'®> Yu Gaohong'® Gao Yang'? Sun Liang'?
(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; Dynamics analysis and relative tests were conducted for an innovatively designed rotary rice
pot-seedling transplanting mechanism of planetary gear train with ellipse gears and incomplete non-
circular gear. Based on the force analysis of each moving component in the transplanting mechanism with
dynamic static analysis method, the dynamics equations in analytical form were established while the
dynamics mathematical model of the mechanism was built. The order to solve the dynamics mathematical
model of the mechanism was determined by using the dynamics equations sequence-solution method, then
the variation law of force between various positions and the rotary angle of planetary carrier of the
mechanism in a working cycle was obtained, with the use of a dynamics analysis software which was
independently developed on the basis of Visual Basic software. Through the analysis of the mutation
points and some key points of the variation curves and combining the working process of the mechanism,
the causes of the force changes were explained in theory. Finally, dynamics test bench was built to carry
out no-load dynamics tests to obtain dynamics characteristics of the mechanism with three different rotary
speeds of 130 r/min, 160 r/min and 190 r/min. At the same time, the correctness of dynamics model
was verified through comparing test curves and theoretical curves. The study will provide a reliable
dynamics model and test basis for the optimization of the dynamics performance and the improvement of
the working performance of the mechanism.
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Fig.1 Diagram of rice pot-seedling transplanting mechanism of
planetary gear train with ellipse gears
and incomplete non-circular gear
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Fig.2 Working cycle diagram of transplanting mechanism
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Fig.3  Force analysis of planetary gear
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Fig. 13 Curves of the Y direction bearing reaction force of transplanting mechanism
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Fig. 14 Comparison of filtered and theoretical curves of Y direction bearing reaction force of transplanting mechanism
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