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Experimental Study of Soybean High-speed Precision Vacuum Seed Metering

O LA e UK S g e P A S IS0 4, SR P o oz AT v 6 e i D5 ik, AWGAL AR O T ARl
JE R ALRCA R 2R, LA M8 20 IRl 16 50 % 45 B0 28 5 R BOH B BR R K, 32 il Design: Expert 7. 0 385 5315k
PREAT R PR, 57 HERR G 2 2R RENE AR5 106 PR 3R 22 8] ) 8 B Y A 6 14 AT 38 00 HE Ao 1 BE 18 2 iy ML A L%
LHYRFF . IS R SR A WAL 4.5 ~5.0 mm W FLEL 75 ~85 4> A 5 kPa JEAL#E 9 km-h ™'
B, AR AR O T 96, TR T BUNT 1.5, IR IS BUNT 2.5 FIE 3 RBUNT 20,

KRR U CHERD & 5 KR Bl 5 0 L7 1M 5 10

RE 45 ES:8223.2 SERFRIRAD : A DOI; 10. 11861/j. issn. 1000-9841. 2015. 05. 0894

Based on Response Surface Method
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(Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: In this study, we took the new type of soybean high-speed precision vacuum seed metering as the research object
and used the response surface method, to tested its funciton. The seed cells diameter, vacuum degree, operating speed and
seed cells number were as the influence factors and eligible index, rebroadcast index, omitting seeding index and variance in-
dex were as the objective functions. Design Expert 7. 0 software was used to establish the regression model between the main
performance index and the test factors and analyze the effect of the various factors on the performance index. The best combi-
nation of parameters were achieved, seed cells diameter was 4. 5-5. 0 mm, seed cells number was 75-85, vacuum degree was
5 kPa and the operating speed was 9 km+ h™', under this conditon the eligible index was higher than 96, rebroadcast index
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was less than 2.5, omitting seeding index was less than 1.5 and variance index was less than 20.
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Fig. 1 Opverall structure of the vacuum seed metering
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Table 1 Experimental variables and levels

WAL B x, B x, W FLEL 4’Eik.i5£JE Xy
Seed cells diameter d/mm Vacuum degree Seed cells number Operating speed

p/kPa n v/km+h~!
(+y) 5.5(2) 7(2) 120(2) 11(2)
(+1) 5.0(1) 6(1) 100(1) 10(1)
(0) 4.5(0) 5(0) 80(0) 9(0)
(-1) 4.0(-1) 4(-1) 60( -1) 8(-1)
(=) 3.5(-2) 3(-2) 40( -2) 7(-2)
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Table 2 Result of experiment
. WL EAR M E W L&KL el 8 g BAETEEL TRETEEL LEEEE =R 5 R A
s Seed cells Vacuum degree Seed cells Operating speed  Eligible index Rebroadcast ~ Omitting seeding  Variance index
diameter d/mm p/kPa number v/km-h~! A index D index M C

No. %) % %3 Xy Y1 Y2 ¥3 Ya
1 4.0 4.0 60 8.0 90. 88 1.72 7.39 14.31
2 5.0 4.0 60 8.0 95.16 1.99 2.84 15. 41
3 4.0 6.0 60 8.0 97.55 1.23 1.22 12. 11
4 5.0 6.0 60 8.0 95.12 1.72 3.16 16.74
5 4.0 4.0 100 8.0 86. 87 1. 68 11.45 17.12
6 5.0 4.0 100 8.0 95.41 2.10 2.50 19.75
7 4.0 6.0 100 8.0 97. 14 1. 44 1. 41 17.35
8 5.0 6.0 100 8.0 94. 86 2.73 2.40 19.30
9 4.0 4.0 60 10.0 88. 61 1.43 9.97 15.58
10 5.0 4.0 60 10.0 94. 39 1.75 3.85 14. 89
11 4.0 6.0 60 10.0 91. 08 1.57 7.35 13. 84
12 5.0 6.0 60 10.0 96. 82 2.61 0.53 16.70
13 4.0 4.0 100 10.0 92. 60 1.49 5.91 18.07
14 5.0 4.0 100 10.0 95.70 2.63 1. 67 19. 82
15 4.0 6.0 100 10.0 97.01 2.08 0.91 18.97
16 5.0 6.0 100 10.0 96. 59 2.31 1.10 21.03
17 3.5 5.0 80 9.0 93.12 1.21 5.68 13.26
18 5.5 5.0 80 9.0 92.17 2.19 5.65 21.12
19 4.5 3.0 80 9.0 95.87 1.08 3.06 16. 32
20 4.5 7.0 80 9.0 95. 38 2.75 1. 87 17. 68
21 4.5 5.0 40 9.0 85.50 0.93 13.58 16. 16
22 4.5 5.0 120 9.0 88.76 3.38 7.85 23.54
23 4.5 5.0 80 7.0 97.54 2.27 0.19 15. 66
24 4.5 5.0 80 11.0 94. 05 2.88 3.10 19. 01
25 4.5 5.0 80 9.0 96. 24 1.82 1.97 18.33
26 4.5 5.0 80 9.0 97.21 1.72 1.07 18. 87
27 4.5 5.0 80 9.0 94. 39 3.25 2.35 20. 13
28 4.5 5.0 80 9.0 96. 64 1.94 1.42 19. 02
29 4.5 5.0 80 9.0 96. 81 1.65 1.54 19. 68
30 4.5 5.0 80 9.0 96. 37 2.52 1. 11 19. 21
31 4.5 5.0 80 9.0 96. 31 1. 62 2.07 18.33
32 4.5 5.0 80 9.0 94. 51 2.80 2.69 18. 87
33 4.5 5.0 80 9.0 92.23 4.45 3.32 20. 13
34 4.5 5.0 80 9.0 98. 40 1.45 0.15 19.02
35 4.5 5.0 80 9.0 94.90 2.61 2.49 19. 68
36 4.5 5.0 80 9.0 94. 63 2.67 2.70 19. 21
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Table 3 The table of variance analysis
AR AR Rl H ¥or FAg s S8 F
Variation source Sum of squares Degree of freedom Mean square F value Critical value F
my=]
236.04 14 16. 86 F, =3.51 Fo o (14,21) =3.07
Return
Ak
B 100. 98 21 4.81
Remain
ke
a 71.23 10 7.12 F, =2.63 Fo5(10,11) =2.85
Fitting
R
29.75 11 2.70
Error
S
337.02 35
Sum
F R 45 R R 3.2.2 ERHIAK y, (D) [FHATIGE ARSI

F, > F,,, (14,21) =3.07

F, < F,,5(10,11) =2.85
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1. 32x,x, +0. 96x,x, —0. 56x; — 1. 93x;
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Table 4 The ¢ inspection of model coefficients

0 X X X3 Xy
0 140. 76 1.90 2.38 1.22 0.61
X 1.43 2.41 0.51 0.69
Xy 0. 49 0. 40 0.70
% 497 176

x 0.69

95 P 2R A SE PR T R
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Fig. 3 The influence of two factors upon eligible index
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