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Schematic diagram of new leafy needle precision seeding machine
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Table 3 Level of test factors
K1 9.333 10.667 6.667 7.333
A/kPa B/mm C/Hz K2 7.333 6.000 7.000 5.667
1 =20 0.4 58 K3 3.333 3.333 6.333 7.000
2 -2 05 61 R 6 7.167 0.667 1.666
3 =30 0.6 64
B>A>C
3
A;B;C,
: 19.667 16.333 23.667 24.000
21.000 19.333 23.667 26.000
31.000 36.000 24.333 21.667
N 11.333 19.667 0.666 4.333
’ B>A>C
2
5x8 5 A1B, G
200 ! 71.000 73.000 69.667 68.667
71.667 74.667 69.333 68.333
(200) .
o 65.667 60.667 69.333 71.333
4.3
6.000 14.000 0.334 3.000
4 o
. B>A>C
5. 6 o A,B,C,
4
Table 4  Test result 6
Table 6  Analysis of variance
F
1% 1% 1%
/kPa /mm /Hz
56.000 2 83.958
1 1 1 1 1 14 12 74
82.667 2 123.939
2 1 2 2 2 8 17 75
3 1 3 3 3 6 30 64 0.67 2
4 2 1 2 3 12 11 77 4.667 2 6.997
5 2 2 3 : ! e 230.222 2 258.967
6 2 3 1 2 3 35 62
673.556 2 757.656
7 3 1 3 2 6 26 68
0.89 2
8 3 2 1 3 3 24 73
9 3 3 2 1 1 43 36 28.222 2 31.746

¢ 69 .



2021 7 7
S Q3
F
3
A 64.889 2 292.293
(7)
B 350.889 2 1580.581 1 7
0.22 2 °
Q=(1-P-5) x100% (7)
C 16.222 2 73.072 Q ( %) : P
TFoos(22) =19 Foo(2 2)=99. F(2 2) > Foo(2 2) (%);S (%) -
s Fooi(2 2) > F(2 2) > Foos(2 2) VF(2 2) < Fops(2 7
2) Table 7 Verification test results %
. P S Q
B>A>C
1 2.75 4.75 92.5
2 2.50 5.25 92.25
A 3 1.75 5.5 92.75
A,B,C; A B,C;.A;B,C,.
2.75 5.5 91.75
; N 2.75%.5.5% 91.75%.
33-34 90%
3
5
1)
SolidWorks
10.1m/s.
A,B,C, —-25kPa. 2) SolidWorks
0.6mm- 64Hz. X ANSYS/FLU-
4.4 ENT
N =25
kPa.0.6mm.64Hz. 43mm
3)
3 80
10 400 ;
—25kPa- 0.6mm- 64Hz.
N N 2.75%-5.5% 91.
400 P. 75% o

70 ¢



2021 7

7

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

(2019BBF02010) {
)
(2016NY-149) {
);
(2013JC26) ¢
) .
1 2017
J. 2018( 1) :7-12.
2
I 2018 30(2):87-92.
3
J . 2011 33(2):234-237.
4 D .
2014.
5 J .
2018( 8) : 100.
6
J . 2017 7(6) :9-13.
7
I 2018 ( 10) : 76.
8 B B GAIKWAD N P S SIROHI. Design of a low—cost pneu—
matic seeder for nursery plug trays J .Biosystems engineer—
ing 2008 99( 3) : 322-329.
9 J .
2014 34(3):62-63.
10
I 2010 41( 8):35-38.
11
J . 2017 48(7) :78-86.
12
J . 2017 48
(12): 58-67.
13
I 2016 32(2):20
-28.
14 .
J . 2016 47 (S1):136-142.
15
J . 2013 44 (02) : 48-51 74.
16 REIS A V D FORCELLINI F A. Precision mechanical
seed meter for small seeds: Functional tests J .Revista
brasileira de engenharia agricolae ambiental 2009: 651 -

656.

7] o

OLIMPIA PANDIA ION SARACIN LON BOZGA

Studies regarding pneumatic equipment for sowing small

et al.

. Agriculture and agricultural science

2015( 6) : 690-695.

seeds in cups J

c //
N . 2017
19
2017.

J . 2014 24(2) 1 1-3.

J. 2011 42 (8) :30-34.

ChuangRen Qinghui Lai Zhaoguo Zhang. Internal Flow
field Analysis of air—suction roller—type precision metering
2014

device ] . Applied mechanics and materials

3403: 84-88.

J. 2011 27(7) : 162-167
393.

J. 2007(9) : 59-62.

2017 48(3) :57-68.
J. 2010 26 (9) : 139-143.

2008( 7) : 20—
24.

J. 2012 28 (22) : 8-15.
M .
2004: 156-157.

J. 2003( 4) : 122-125.

J. 2009 40(3) : 56
-59 76.
M .
2006: 1-2.

J . 2007( 11) : 83-86.

. 2018 34
(24) :1-9.
I 2018 34
(24) : 10-17.



2021 7 7

Design and Test of Precision Seeding Machine of
Air Suction Needle Sowing for Leaf—vegetables

Wang Chenjian' > Zhao Qian® Guo Wenzhong® Jia Dongdong® Wang Kungi' Jia Haiyao' °

( 1.College of Mechanical and Electrical Engineering Xi“an Technology University Xi‘an 710021 China; 2.Beijing Re—
search Center of Intelligent Equipment for Agriculture Beijing 100097 China)

Abstract: For the seeds with small particle size and irregular shape of leafy vegetables the conventional seeding machine
has problems such as low degree of precision and low seeding success rate. Based on the method of air suction needle see—
ding this paper designs the air suction needle swing type leaf vegetable precision seeding machine which uses the linear
reciprocating motion of the cylinder is converted into the rotary rocking motion of the seeding machine to realize the cylin—
der movement ones and complete the seeding twice; designed the mechanical structure of the traditional planter to replace
the vertical movement of the seeding machine; added the vibration device to make the seed in high—frequency vibration
state improve the success rate of the adsorption seed and also reduce the mutual adhesion between the seeds. According
to the three—dimensional size of the leaf seed the critical air flow rate for seed adsorption was 10.1m/s by theoretical
calculation the range of the pen—shaped cylinder the structure of the inner cavity of the suction nozzle and the structure
of the negative pressure shunt tube were determined using simulation software.Through the construction of the air suction
needle swing type leaf vegetable precision seed metering test platform the negative pressure the diameter of the nozzle
the vibration intensity of the seed disk were taken as test factors and the leakage rate re—broad rate single—grain rate
were used as test indicators. Three—factor and three—level orthogonal tests were carried out.The optimal combination pa—
rameters of the test factors are determined by analysis of variance and range the negative pressure is —25kPa the diame—
ter of the nozzle is 0.6mm . the vibration intensity of the seed disc is 64Hz. According to this parameter combination seed
verification test the leakage rate is 2.75% the replay rate is 5.5% the single grain ratio is 91.75%. It can meet the pre—
cision seeding requirements of leafy vegetables and provides a new method for the precision seeding of leafy vegetables.

Key words: leafy vegetables; air suction needle type; precision seeding; simulation; orthogonal test
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