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Design and Trajectory Analysis of Pneumatic Picking-up
Mechanism for Rape Paper Pot Seedling
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Abstract: An embedded pneumatic picking-up mechanism was designed to solve the problem of complex
structure and control instability existing in the traditional mechanical picking-up mechanism. According
to the design requirements of picking-up mechanism, the constitution of mechanism, working principle
and kinematics model of embedded pneumatic picking-up mechanism were clarified, and the control
system based on singlechip was developed. The influence of mechanism parameter variation on the phase-
trajectory of picking-up seedlings and the posture of picking-up arms were studied based on ADAMS
software. The simulation results showed that the straightness deviation of picking-up trajectory was related
to the length of /,,, [, and [, , the height of picking-up trajectory was related to the length of /,, and [,,..
The optimization combination of structural parameters achieved was as follows: /,, of 220 mm, [/, of
170 mm, [,, of 160 mm and [, of 313 mm, while the height of picking-up trajectory was 130 mm. When
the height of picking-up trajectory was 80 mm, the straightness deviation of picking-up trajectory was less
than 2 mm, the angle of declination was less than 4° at taking seedling stage ,and the angle of declination
was less than 1° at throwing seedling stage. The consistency verification experiment was carried out using
high speed photography system. According to the seedling picking-up experiment, the success rate of
seedling pick-up reached 93.0% and the success rate of dropping seedling attained to 89.5% , which
satisfied the requirements of actual testing. The research for the automatic picking-up mechanism
provided an important theoretical basis and reference for the design, analysis and further study on
automatic picking-up and transplanting mechanism.
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Fig. 1  Sketch of rape paper pot seedling transplanter
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Fig.2 Sketch of pneumatic pick-up mechanism
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Fig.3 Schematic diagram of pneumatic pick-up mechanism
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Tab.1 Structural parameters of pneumatic pick-up

mechanism
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Movement trajectory of seedling claw

given by high-speed photography
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Tab.3 Relevant parameters of air consumption

calculation for pneumatic system

AR R J& 71

L4 PR FET A Q

D/cm S/em p/MPa
A(MAC20 x 100 %) 2 10 0.8 0.570/T
B(MAC20 x 100 #4) 2 10 0.8 0.570/T
C(MACI16 x50 #1) 1.6 5 0.8 0.180/T
D(MHS4 #Y) 3.2 0.4 0.8 0.058/T
it 1.378/T
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Fig. 14  Prototype test of seedling pick-up mechanism

x4 BEHERABER
Tab.4 Results of pick-up seedling test

W R R BGE Hum B B0

He  HRE wmE/ PR/ RE S R R

3 mm g WH /% W R/ %

1 20 123.1  87.1 20 100 20 100
2 20 125.7 89.2 19 95 17 85
3 20 112.2 92.8 19 95 19 95
4 20 113.9  93.3 19 95 19 95
5 20 125.4  90.9 18 90 18 90
6 20 138.4  89.2 20 100 19 95
7 20 136.8 92.4 19 95 18 90
8 20 126.9 85.4 17 85 16 80
9 20 124.9 80.4 18 90 16 80
10 20 130.8 93.4 17 85 17 85
-3 125.8 89.4 93.0 89.5

B R 08 22 B, IOV R Rk B 93.0% ,
B Rk F] 89. 5% , B IR AR 1 KL 8 4 A5 )N, B
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5 113 BEPCE G SRR A R AL S IR LA BT P o A 77

A 2SR (R A7 T A S Y LB, R i K
A7 OB T RE BURA 1, il 3 4 AR R A R0k, R e Ak
Ji 8 A4, U 4 BT OR RERE THh R 4R B 9 L Zh L
Qi AR P TAERS, % < ELiE 3w i &
IO ML 3R Bl 5 0 3¢ 40 B 1 A 9%
6 it

(1) B T — bl 2 4R A i i A X3l BT AL
e, 3 A 1 A IR LA 1) 25 A ZH s A D B S ST

TR ALY 32 2l A AR e R 3 4 ] R
(2)BiE T A S BB WL 25 4 2 8. 1
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