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Abstract; In order to achieve the automatically seedling pick-up of duck-billed transplanter, a geared
five-bar linkage seedling pick-up device was introduced. The ideal pick-up trajectory was obtained by
simulation and optimization of structural parameters. The dynamic characteristics of the proposed device
were also optimized. On the basis of theoretical studies, a seedling pick-up bench was designed.

Experiment results showed that geared five-bar linkage seedling pick-up device was feasible and rational.
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Seedling pick-up device

Optimization Experiment
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Fig. 1 Geared five-bar seedlings device
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Fig.2 Schematic diagram of geared five-bar seedlings
pick-up mechanism
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Fig.3 Simulation interface of seedlings pick-up device
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Fig.4 Optimized curves of seedling
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Fig.5 Centroid acceleration curve of seedlings manipulator
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Fig.6  Damp settings of torsional spring
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Fig.7 Automatic seedling pick-up bench
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Fig.8 Seedling claw’ s trajectory given by

high-speed photography
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Tab.1 Experiment results N
H# R 1 5 2 R 3 SEH{E
fid & 1 85.0 91.0 86.5 87.5
fid & 2 9.6 104. 4 100. 0 99.0
BiHE 3 99. 8 111.3 106. 2 105.7
B 4 40.9 39.5 46. 8 42.4
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Tab.2 Analysis of variance
E=S.3 Nl A i ¥y F
H# 7323.5 2 3661.8
R2E 187.0 9 20.8 176
AN 7510.5 11

I IE IR EIS SHraE A | 2 AR e
Ja , BUAGE 75 DR A PR3l W S ek s | A Lis 5P

6 it

(1) 2 B AT 0 7 i A5 8 T 16 - AT EL
B R A S A S R A AR

(2) XFHLFY = 4 @A IS HEA T2 B 1 B, R 46 T
FTBGE R i VAR A S HORAS T B BB
B, I A 06 UE T AL TS 0 LA b
SERL A — Bk

(3) itz sh {5 B AT AL Iz sl s st i o i 4y
AL, 45 A 25 40 5 B2 B B B2 ST A 8 40 I
I3 o IRGTE I ¥ BELTE A /N T A T xR G
BEL

2 % x #t

L SRR, K% s

VA, BUERE A SRR AR BUR S T [ 1] ARALAEIFSY 2011 ,33(11) ;238 ~240.

Han Changjie, Zhang Xuejun, Yang Wanzhang, et al. Present status and analysis of dry-land auto-transplanting aeedling technique
[J]. Journal of Agricultural Mechanization Research, 2011,33(11) ;238 ~240. (iin Chinese)
2 WIBUA. SR A SR BOCHEEOR BT D] m et B ARl K2 2011,

Hu Minjuan. Research on the key technology for automatic plug seedling transplanting [ D ]. Nanjing: Nanjing Agricultural

University,2011. (in Chinese)

AN N W

PR IR S B AL [ ,99118740.7 [P]. 1999 —09 — 14.

AR S, SRR [ ,01133037. 6 P]. 2002 —05 —O1.

WHVLHR TR, MR IG R 4T AL 40 Rk ki B Sh BB MLK . HP [, 201010104378 8[ P].2010 —07 —07.

T, A, FEF. V-1 I A HUIE s s J1 2R R AT [ ] WA R EE Tl K224k ,2007,39(6) 940 ~941.

Yu Hongying, Tang Dewei, Wang Jianyu. Analysis of the kinematic and dynamic characteristics of a planar five-bar mechanism
[J]. Journal of Harbin Institute of Technology, 2007,39(6) :940 ~941. (in Chinese)
7 Djurovic Milan D, Vukobratovic Miomir K. A contribution to dynamic modeling of cooperating manipulation[ J]. Mechanism &

Machine Theory, 1990,25(4) . 407 ~415.

8  ATELL XA R 2) S MR AR AT R A R A SRR LA SBR[ )], ARV 41,2011 ,42(4) 53 ~57.

Yu Gaohong, Liu Binghua, Zhao Yun, et al. Kinematic principle analysis of transplanting mechanism with planetary elliptic gears

in automatic vegetable transplanter[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2011,42(4); 53 ~57.

(in Chinese)

O HEE,BRSE RHR S AR RAUBRAE SIS 3 T SR [T ] AU, 2012,43 (34 T)) ¢ 35 ~38.

Cui Wei, Zhao Liang, Song Jiannong, et al. Kinematic analysis of the dibble-type planting devices [ ]J].

Transactions of the

Chinese Society for Agricultural Machinery, 2012 ,43 (Supp. ) : 35 ~38. (in Chinese)
10 B AU Y B 53 [ M. JEsT 5K b, 1998.

11 2R, R AR M. dest dE L Rk, 2003.



