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Design and Test of Clipping-plug Type Transplanting Mechanism
of Rice Plug-seedling
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Abstract: In order to solve the problem of failure on clipping-seedling type transplanting mechanism of
rice plug-seedling during seedling pick-up and not fully push-pull pushing that affect the upright degree of
seedling, according to the design requirement of rice plug-seedling transplanting mechanism, a kind of
clipping-plug type transplanting mechanism of rice plug-seedling was proposed. Firstly, according to the
kinematic model of transplanting mechanism, an auxiliary analysis and optimization software of this kind
of rice potted-seedling transplanting mechanism was independently developed with Visual Basic 6. 0, and
the influence of main parameters on the transplanting trajectory was also analyzed by the software. With
the method of human-computer interaction based on visualization, a set of structural parameters satisfying
the transplanting requirements was carried out. Then, according to the optimized parameters of
mechanism, the overall structural design of the transplanting mechanism was completed. The correctness
of the theoretical model and design of the transplanting mechanism was verified by the virtual simulation
analysis of the transplanting mechanism. Finally, the test-bed for rice plug-seedling transplanting was
designed, on which the seedling experiment of the transplanting mechanism was carried out. When the
rotational speed of the transplanting mechanism was 50 r/min, the average success rate of seedling pick-
up was 93.06% , which was decreased with the increase of rotational speed. When the rotational speed
was 80 r/min, the average success rate of seedling pick-up dropped to 88.89% . It was showed that the
mechanism had high seedling transplanting efficiency and high seedling success rate, so it can be applied
to rice plug-seedling transplanting machine.
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Fig. 1  Schematics of potted rice seedling

transplanting mechanism
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in the first group
e/ W =R SE bR ENLe 2K ]
(r~min~") K K SRR e /% /%

-~

50 70 19 51 3 27.14  94.12
50 336 47 289 27 13.99  90.66
60 70 11 59 5 15.71 91.53
60 336 57 279 25 16.96  91.04
70 70 11 59 7 15.71 88. 14
70 336 24 312 32 7.14 89.74
80 70 15 55 7 21.43  87.27
80 336 67 269 29 19.94  89.22

®3 F2AHEBRAEER
Tab.3 Test results of plug-seedlings transplanting

in the second group

s B om0 m|BEORM O ER ORY

(r-min~") % B WEE K RI% R/ %
50 70 9 61 2 12.86  96.72
50 196 22 174 7 11.22  95.98
50 112 10 102 8 8.93 92.16
60 336 38 298 15 11.31  94.97
70 70 18 52 4 25.71  92.31

B A0 93.06% , J B 5 Bifl 45 e 1 1) £ 55 T e
%, 5% 5 80 v/min if, SL#EAT T 2 45, 1
IBCHT B Eh 3y 88.89%

o T2 2 AL B b O R, 5 B 4 1) B % R D 45
/N RS RAUAL e 3 K ) 70 o/ min J5 , 7 28 B4
Frmh 2 5y 51k bk 1 5= v, N IE 2 2 41305 70 +/min
I 10 2 R B A e A 5 e v o 2 2 4L b
A 7R B AH R AT AR AR B AR AR A — R, IO
IR} 275 5 R 2B 7PN I B B — R 7 T B0 I s

AR H S B R o

AL 5 S50 3 W, 3% B RE 06 Hg 1 5
BUIBCR A B B4, X T A KRB PR B, ) LS 3
RAF PRI AR o R 7 B BB A DL T, B A
ARG, X 5 7 B A LA B I TR I B8
T _EPIREE O 5K T I Y B R L Sl SRR I Y A A
PRI LA G W TR A A R R . i )5 1)
AR R, 30 DR PR T AR s S T I 9 B, 384 T B T 4
A\ BRI Sy A B B A A e SR s Rt B
TR Aot 5 9 0 A A 5 I e 55 A ok R ARG T 2
BB 5 B T8 B B I e B AT A — R
SRR I e B A A R AR A R R

4 it

(1) AR KO B B R 5K, #R T — il 7 Y
Jie & AL AW ——Je ok UK R ok 5 B R AL, 2>
Br 7R AL (Y AR 58

(2) 1 % 1 ¥ LA 5 B 23 A 5 AR 314, 2y
Br 17 & A RSB B AR PIE R R, 315 T —4
TS KRR R R SR LA S8, m, = 16, m, =
0.5,my=-0.5,m; =0.9,a =24.5 mm, « =280°,
o, =22°,8, =30°,¢p, =55°,5 =165 mm,

(3) % F R AL HE AT K 40007 B0 B, LT 1K
TR A 5 I EAT 1 B 2K, 07 Ko A
B AL e Dt | R T S A 3 0 B
17 7R B T SRS R A IE B s E 4T T 88
ARG 1 R B8 R AL % 3 50 o/ min 1, -
HEUH DIk 93. 06% |, 24 %% 33 Sk 80 v/min I, -
PIHCH 5 ) %k 88. 89% , B 1 AR B 2 b 2 s 1Y
B oo T AR AV, 2 WA LA LA 205 g ) B A8 23 R B
BRI A AT TR R R i RS A AL |
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