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Optimization Design and Experiment of Transplanting Mechanism
of Rice Pot Seedling on Film

ZHAO Yun| LIU Zhiping XIN Liang ZHOU Maile WANG Jie

(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: The technique of planting on film can effectively prevent soil and water loss, which is
beneficial to the planting of organic rice. The pot seedling transplanting has the advantages of non-hurting
root and no need of recovering period, so it can extend the crop growing period, increase and bring
forward the effective tillering, which is very important to the food security. In order to realize the
combination of two kinds of agronomy, a new type of transplanting mechanism was designed, in which the
hole was perforated on film and the rice pot seedling was planted, it was effective to avoid the damage of
seedling caused by the unsynchronization of film breaking and rice planting. The working principle of rice
pot seedling transplanting mechanism was introduced, kinematic analysis model of mechanism was
established, a computer aided analysis and optimization software of the transplanting mechanism was
developed, and a set of structural parameters was obtained to meet the requirement of transplanting on
film. Three-dimensional model was built, and input to ADAMS software to conduct virtual kinematic
simulation analysis. The physical prototype of the transplanting mechanism was developed to conduct
kinematic tests with high-speed photography technology on the test-bed. The result of bench test was
basically consistent with the track obtained from the theoretical analysis, which showed the correctness of
the design of transplanting mechanism. The seedling picking and the planting on film were completed on
the test bench, the success rate of seedling picking-up was 92.8% , and the qualification rate of
transplanting on film was 90% , which met the operation requirement of transplanting on film and showed
the feasibility of performance of transplanting mechanism of rice pot seedling on film. The study provided
useful reference for the related design and had an important significance.

Key words: transplanting mechanism; rice pot seedling; transplanting on film; optimization design;

experiment

W H 39 . 2018 =01 — 19 f& (5] H 9. 2018 —02 — 12

BEEWE: EHZEE AN RITRSH (2017YFD0700800) | [8 5 H A B} 2 H 4 i b 5 H (51775104 ) 1 3 g 145 B i £ AR BF 58 5 07 & 3 &l 5

T H (GA16B302)
TEEB/ N (1943—2017) , 5, 42 W -4 00, 2SR AL TS5 B A5 , E-mail; zhaoyun@ neau. edu. cn
BEEE: 52 (1989—) 5 Jbl 18 4, =2 AN FR AR VUMY BIHT 85 71058 , E-mail ; xinliang@ neau. edu. cn



88 & Ak Bl B ¥ R

2018 4

0 3

TR B T e B e AR LA B 6 IR L
SRR, VB 2 B HLE S S R SR A 2K B
1K B RS Y IR T LUK A LK R
() ke e T BRARL A, B A% e T R 2 R )
85 00T FhRE A WL KRR Ik 8 R R B B R
A BAEGAERT A , BA R R  TE
SO A, T LA e 3 07 43 B, 3 A Ak 43 BE
I 10% ~20% O g b TR KRR ER RS
Sk T AR A B S A R R B o R e, K R
BRI T RS B BT R R 45 A, AT LS A
9 0, 325 30 A5 LR B0 3R 3 7, i 2 4 5 AL
TR R AL I 428 0 0 A 25K 2

T, 6 T 4 1 3 K R BB B R 4 1 BF 5
D LR GE R 2 g B R AT BB HT AL A R 2
% TRV BT KR A B — R B, HAS Yk
FFLE g 45 0 O B b — o 7K R 7 A B L, AT DA S
B 555 366 9 [0 4 40 b, {EL % L R 3 o 52 B K T AR
A P o PR Xk T A R T LR 2 A BT
il b, b WA LR 2 90 5 FR I RS 5 46 A s 40 7 5
BVl R 1 IE 4 A7 e B T 4
WO g N KR ML B R
e R AL, 2 X A RS RO 2R 30 B — 103, 5 R
LT 25 2 5 T o ORE BEE L R A R A 2 SR
SRR T 2 T K R B R R AT LR R AT 45
£ %5 44 TR AR LR 96 SCRRARGE %004 23 R 1
HUBR AL ZE 77 %) T HLK R 9 4 77 5 5 e iF e A
L.

ACHIT R WM& T R R S A
WA AT LA R ALY A, Bt — b 7] o 35 2 B 1 T AL
5K R R R AR I B LK, I 2 TR LI T & 1
A B, 38 WL B 485 4 5 B Ak, A5 R
B B4 2 T P S B K R B AR R T T R TR L
0 T st ) L 2 T R U 4 1 0 S BBR W RS R R
AR RE A o Pl — S LA U 58 RO i 2%
T — 250 B4, 30 S D5 s 5 7 s A S () 4
T 325 5 B e 1 450405 1 AL

1 BRI TIERESHESH

1.1 THESR

RS R HLG J2 K R b 7 B A LB 1 A
P b T A SR PR B 1R L WL B 1
A3 S ARG A RO B U R A S B G 4 B
0 0 2001, 1 95 000 SR 1 3 30 90 A
AR 0, DRI (S0 0L 0 B BB A B L LT A

il

JECBE DAy« (A R PR A Al B K B e 5 HL 2R [ 2%, P
12 B DR AR O 3 LIRS o 80 0 o 3l 1 A 3
25 1A e A ol F A2 o [ S 5 Bl A A A AR Y AT B
& B AR ) 5 S I AR AT R A e SR 1A e A fHUE il
gy, AL A 56 2 (8] A 565, B B 20 2 3l 114 (B A
Fr AR HLRY B2l 5 AT A Jal ] 2 A 1 ) L 52 A
MRz Bl o B% R A B I 58 A T 50 2 4% Bl i [R) ik
FH G A (9 A 15 4 8 0K 2l B B A 45 s gy, B
Az B A TR TR RE B KRR B R AR LI
A o TRRE D 8 18] A G 1 P ok i T LA B ) az
B B VRS 3l TR SR 1R X s sh B

6 7

5 -
4\

13 -

B B AR ML AR A
Fig.1 Working principle diagram of transplanting mechanism
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Fig.4 Transplanting mechanism diagram
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