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Design and Test on Transplanting Arm of Rotary Transplanting
Mechanism for Rice Pot-seedling
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Abstract; The planting arm of rotary transplanting mechanism for rice pot-seedling is the operation
component which is used for seedling picking-up. The motion of seedling control and pushing will affect
the success rate of seedling picking-up and seedling pushing directly. Aiming to solve the problems such
as the long time of seedling picking-up, low success rate, no pushing device and poor pushing seedlings
of the original pot-seedling transplanting mechanism, the transplanting mechanism was redesigned. The
main work is to redesign cam mechanism in transplanting arms using optimization design method,
decrease cam-drive angle and add the seedling pushing device. With the development of virtual prototype
and physical prototype, the virtual kinematics simulation and the kinematics test with high-speed digital
video camera and image processing technology were carried out. The basic consistency of the shortening
time in two test was demonstrated which showed the feasibility and availability of the developed design of
planting arms. The seedling picking-up tests of transplanting mechanism with different cam mechanisms
as well as the transplanting mechanisms with and without seedling pushing device were developed. The
success rate of seedling picking-up and seedling pushing of the developed mechanism were 94.3% and
98.6% , which were 82.9% and 88. 6% higher than those of the product by original pot-seedling
transplanting mechanism, respectively. It was proved that the improved mechanism can meet the
requirements of rice pot-seedling transplanting.
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Fig.1 Diagram of rice pot-seedling transplanting mechanism of planetary gear train with elliptical gears

and incomplete non-circular gear
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Fig.2 Diagram of transplanting arm structure
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Tab.1 Structural parameters of transplanting arm

28 HE 28 K fE 28 BE
Lo/ mm 42.7 Ly,/mm 28 X5/ mm -63
Ly;/mm 26 L,;/mm 15.3 ¥s/mm -42
Lye/mm 10 L/ mm 28.3 || 6,7(°) 23.8
Lye/mm 17.8 || x3/mm -43 || 6,/(°) 90
Lo/ mm 95 ¥3/mm -22 v/ (°) 72

B2 w1 (g 0 ) ABRET R L5 G (L yy ) N HERR
IS HERRAT 420505 B (ovy ,y, ) B G 54 (s, )
B Pl s T (v yy) HIR TR S L5 K (o,
ys) M B L ;0 B CE BT « J7 e A1,
(°) 50, WBET ET B S « 5 e, (°) 50, AHERUR
5 x KFIr e s, () 3B A A Be sy J5 Tk
i, () sy IR, (°) o

) FEMBHETZ MBI EAKE
s JiE A Bk AT 75 )

0.1r,<r <0.5r, (5)
pmin >rr (6)
P > Puin (7)

A p—— M IS BE LR Y R AR

P i I 5 IR B 2R S /N i R AR
BT R
2.1.2  "ARHLIBEEA S BN i E

TR E (1 ™ S LA A S B0t 468 e SR R R AR
ro IR KRIBEA ¢, AR T4 T,

S G ORI Ml 3k AR eh RS R 0 B il B v
(I, ELAE s e SRR, 1 8 PRI 22 1] 1 fie
K O 22 mm ;78 ORI e £ Bl 0 253 HLUR

r
r



48 P A1 M R S 4

2015 4

AN A TR R 2R, 1 B AT e K P BB 22 T
M /NEE B O 1 mm, [RIG, RTAS 3 PR () B B 0
K HR/NIE X RE yo (22N yop = 11 mmy,,, =
0.5 mm, [&] 2 5% AR bR AR R A AL B (H 2 T AR 48
JUIT K RS 30 AR SCR IR
M P 2 T 7 B8 AR 45 A8 ) 00, 76 B8 8 1
T 8] BE B e R g /N I, AR 4l JL AT 56 & AT 35
ENR T Hegh b J(a,,y,) MM F S0 K
(x5, ys) ZIEFTEE B R, AL R, 9 35 0 /NE B Ay i
R HEB AR s R Al AR R AT 50t A SR 2R
HARZ KA BB,y , P 2 22 B #- S de K
2M g, R
r, =min( R, ,R,) (8)
(9)

(10)

TS B N AR R R B AR = 15,3 mm,
SR RAESA o, = 58° ETT AR I8 L9 R &M (3)
SER T PAR r, =3 mm, AIFESCBR & b, 1 A 50
8 i #1970 1) A A0 3 mm
2.1.3  (WEHLAAE R St

PUALHT ™ 48 HLAL B HE 72 32 3 A o 60°, E i
Matlab Z 2L AL , 1™ 48 4 2 32 3 L 60° JT 46 4K I
B/ 0. 50, FE M A HERE 12 B M I/ B 55° 2 i, (5
R IR AR e VE RIS ) G N o A AR/ )
SR 7y B R R A K, AN BE T AL i 7 AR Y 2R
FFo MAh, HHERRIZ S fA O S5O, i Bei 48 Sl by
R /Nt R A2 0 0.5 mm, HEFR 32 2l ) 4k 25
AN RTINS 8 BE 14 o/ b 3R AR 2R N . I,
RGO HEREIZ 3 sy 55° 0 % AE H A A AT s
INT SO 3) R AL BT I A A T B HE
Feiz By, 4 T ORI 1]

B3 PLALHT G s 3 Y L AR
Fig.3 Comparison of push-away movement angle before and after optimization
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Fig.4 Pressure angle curve of push-away movement
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Fig.5 Interaction between seedling pushing device

and seedling needle
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Fig. 10 Relative displacement curves of marks on seedling pushing rod and transplanting arm shell
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image processing test
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