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Optimization and Test of Transplanting Mechanism with Planetary
Deformed Elliptic Gears for Potted-seedling Transplanter
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Abstract; The transplanting mechanism with planetary deformed elliptic gears was proposed and the
kinematics equations of transplanting tip were established. The kinematics simulation software of this
mechanism was compiled. A group of mechanical parameters were optimized and obtained by using this
software and comprehensively taking into account the factors of hole shape, return trajectory of
transplanting tip, pose of transplanting tip while catching and transplanting seedlings, relative velocity of
transplanting tip while catching seedlings and so on. Then the test-bed of this transplanting mechanism
was developed to test the kinematics parameters such as trajectory and velocity of the transplanting tip.
Through the comparison between test result and kinematics analysis results, the correctness of kinematics
model and analysis results were verified. Compared with the transplanting mechanism with planetary
elliptic gears, the proposed transplanting mechanism had higher verticality rate of seedling and lower
injury rate of seedling.

Key words: Potted-seedling transplanter  Transplanting mechanism  Planetary deformed elliptic gears

Kinematics analysis Test

WeHs A 2012 -10-08 & H #2012 -10-24

 [H 5 B ARFL A B 4 BE B H (51275481) i 424 KL I L2 ) i % URHAIT 3 4 B8 B 550 H (20123318110001 ) 7 1 31 TR 2% HLAR e 7 & 2R
W T A T p 2 2R IO 4 R B35 H (ZSTUMD2012A002) (W7 VTHE T2 521 A A 55 351150 98 B 351 B 1 7T 3 T 2 01 5% 4 B 357
F4 VB H (YCX12024)

EHEE N FRane, 202, A B0, EZMNF IR R & FHARFIE, E-mail: jiannengchen@ zstu. edu. cn



% 10 1 WRARAE % . B HTRS AR HLASTE M D 1 613 R M LR (5 i 53
5l& 1 HEBHNERHEERITEREANS

AP A AL P BIL A R e A K ) e 22
P, 2 5 AR AL B0 TAR R . B B R
(19 37 B A AN RO P E R AR I AR AR, HE
SRR RS R A 3 SR U S BT R A 1Y
BTSSR R U BB W B AR A .
FAL ARG B R Sy BRI, A SR i
B DR 7 AR B W [l R I S T W o i AL I
YR PRI RO W 1) AR X T JRE 2 45 B LA R R S
ARG R R R AT 1 B R AT 2 AR
BT, T S7 7 AT AL, 2 B o I 4 1T 2% L 3k 4
bR, FHXHZ AL AT B DF 5T

B RS AR ML T A [ A7 5 17 J2 AR A v LA T T
W 1R AR A [ K B O A R Bl A
ity Sh A7 A5 AL Bl g A2 T A I OK B 1A A A
Hh TR A2 ] A [ 147 5 e 1) A TR A I 14 48 R AT 2 AR TR
AR R0 A 5 1) O A2 B, S IR AT A Bl (R [ 2
TEAT A48 Bl ) A X AT B 2R S 7 1 JE Uk AR 20 5k
23N, T2 AR W 1) 0 AN Bl Al o B T Y 5K
VA U2 5 98 1~ o 1 A R 0 A BE S S B R
LG e ) i ey 07 B (P L ) N 58 42 PA) 5 O 4
B, e B e A7 BN 5€ 5K OT 42 O VR B AR
B T — Rl AL 2 WK

: "{% ‘

(b)

B1 BT RS R AL TG R 06 48 47 2 A A W LA 7R 8 A

Fig. 1 Sketch of transplanting mechanism with planetary deformed elliptic gears for potted-seedling transplanter
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Fig.4 Sketch of velocity and acceleration curve of point J
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Fig.5 Sketch of motion trace of point J of transplanting
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