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Design and Experiment of Air-suction Substrates Removal
Device for Plug Lack of Seedlings Trays
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Abstract: An air-suction substrates removal device was designed to solve the problem of low removal rate
in the hole of the plug. Firstly, the missing seedling holes were detected and located by the deep learning
model, and then the seedlings were transported to the substrates removal module. The linear module
drived the air suction port to above the missing seedling holes. Finally, the negative pressure adsorption
method was used to complete the task of removing the substrates. The effects of nine suction port
structures were compared and analyzed by using the DEM — CFD coupled simulation method. The results
showed that when the diameter of the circular tube at the suction port was 30 mm and the height of the
shrinking tube was 50 mm, the optimal performance of high substrates removal rate and more uniform
delivery was exhibited. A test platform for air-suction substrates removal of missing seedling holes was
built, and a multi-factor orthogonal test study was carried out. The results showed that the optimal
parameter combination was air pressure of 0. 5 MPa, substrates moisture content of 50% ~55% , and air-
suction time of 3. 0 s, with silicone pad. The performance verification test was carried out, and the results
showed that the mean average recognition precision was 96. 1% , the average positioning success rate was
95.45% , and the average substrates removal rate was over 90% , the working efficiency of the whole
machine was 57 s/disk, which met the actual requirements of removing seedlings.

Key words: plug seedlings; air suction; substrate; removal device
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Fig. 1 Structural diagrams of air-suction
substrate removal device
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Tab.3 Simulation results of substrate removal
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Tab.4 Test factors and levels
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Fig. 14 Test of air-suction substrate removal
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Tab.5 Experimental program and range analysis

of results

5 H&E HETY
7 A% B/MPa C/s D B/ %
1 50 ~55 0.3 2.0 H 77.89
2 50 ~55 0.4 3.0 " 87.73
3 50 ~55 0.5 4.0 H 94. 45
4 55 ~60 0.3 3.0 H 59.19
5 55 ~60 0.4 4.0 H 69.52
6 55 ~60 0.5 2.0 " 83.61
7 60 ~65 0.3 4.0 " 55.06
8 60 ~ 65 0.4 2.0 &l 69.93
9 60 ~ 65 0.5 3.0 él 88.34
ky 86. 69 64. 05 77. 14 76.55

k, 70.78 75.73 78.42 75. 47
ks 71.11 88. 80 73.01
R 15.91 24.75 5.41 1.08




55114

BERAS 45 AR U B R B 5 i 149

TE B0 PR R A S Y R S BT kR
] A TORE A

FEAM S bR e i LI B T, e 0d B
S AU B AR B e SRR, U
iy 1 Ab 67 1 R B g b B A, 3ok 9 s 8 0
0.5 MPa B, 557 514 R I 7E 80% LA 1, K5t %K
PR BB W J5 8] P 2R g R S5 5 o RFLBE B R B
T3, BB B KRIE 50% ~55% i, 7CFL L FRAR T,
5 CALBERRG R S AR, B R R A, SRR REIR
I S 5 R A A U P, T A AR
EG S S R 7 CFL P BRIl

XL G T TAES BN B3 5 B 1 7 /<
FrE PR RE R IR, P 3 £ 15 ~20 d 1
er 72 SLCEL R, IR RN 6 FR , 4
R AL E RN 95. 45%  HETF-
PR A AE 90% UL b ARy 57 o/ 4, )
i, ARG i e rh A B, R 20 i oL TSR R Al
A BOR R E AL Bk AL (18] 15a)
PR3 A T O Al P b B K, 7 A R 2 X
FLM i SR, /AL AR 5t ol T AL BE B T 3 ZE T
BB (1 15b) , 18 15 S M A R Bk 7 AL Bk
SR B ARSI Tt AN A R Y
KA, BRI B AL AR AR R, a8 A B
TALEE U i e R S — R R AT T 1

xo6 SHABRENALBERFIREREIREER
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