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Abstract

The design of quadratic regression orthogonal rotating experiment was used to test the performance of
air-suction precision seed-metering device on the type JPS —12 seed metering performance testing bench.
The seeding qualified index was 72.31% ~ 98.17% . The leaking index was 0.51% ~ 18.7% . The
regression equation was received by regression analysis of the test results. 3-D figures were drawn with
Matlab. Various effects on the experimental indexes by each factor could be received. The experimental
factors were optimized, and then the best combination was achieved. When the relative pressure was
—2.86 kPa, the hole diameter was 5.2 mm and the speed of seed tray was 21 r/min, the seeding
qualified index was 91. 03% and the leaking seed index was 2. 98% .
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Fig. 1 Sketch of pneumatic precision seed-metering device
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Fig.2 Test-bed of seed metering device
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Fig.4 Numerical display interface of each index
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Tab.1 Factors and levels

4.2 RBERSHH
4.2.1 R AKHIEH
R A 12 56 BT 45, % A3 W =ORG % HE F 2 174 HE
Tt (R B B A% 8 B T IR IR 25 SR a6 2 TR
y N RLEE A A E
FH 2% 2 434 R AR I A% 46 el VA R A
y, =92.43 -2.422 -5.7922 -5.5622 (1)

HE
SR RIXHE  HPRRAL i F, =1.69 <F,,(5,8) =2.73, KWL T
WAPe fifEn/mm e /emin 5 16 B0 1A 110 75 15 52 (481 B, O BRAS £
o o 0 " AR AE . B F, =5.52 > F, (9,13) =
| o S . 4.19, KB EIH I FRAE o =0.01 KF B2 EHR, —
. 2 % ‘o , W DT UG B0 (£ 3) 6
| | ’ KT ELL A EDR B A S S A A R
B e e a 2095 I Matlab P, 2 ) = 2 % 5 2
-1.682 -2.60 4.0 10 IE]L”JIHIEMF)?/%O
R2 NESEEHRERITRER
Tab.2 Experimental scheme and results of seeding qualified index
75 zy z 2z, z3 2,2, z,24 2,23 2z z; z3 ¥,/ %
1 1 1 1 1 1 1 1 0. 406 0. 406 0. 406 78.57
2 1 1 1 -1 1 -1 -1 0. 406 0. 406 0. 406 76. 50
3 1 1 -1 1 -1 1 -1 0. 406 0. 406 0. 406 79.17
4 1 1 -1 -1 -1 -1 1 0. 406 0. 406 0. 406 76. 47
5 1 -1 1 1 -1 -1 1 0. 406 0. 406 0. 406 73.02
6 1 -1 1 -1 -1 1 -1 0. 406 0. 406 0. 406 72.31
7 1 -1 -1 1 1 -1 -1 0. 406 0. 406 0. 406 81.16
8 1 -1 -1 -1 1 1 1 0. 406 0. 406 0. 406 76. 39
9 1 1. 682 0 0 0 0 0 2.234 -0.59% -0.59% 91. 30
10 1 -1.682 0 0 0 0 0 2.234 -0.59% -0.59% 85.45
11 1 0 1. 682 0 0 0 0 -0.59%4 2.234 -0.5% 83.00
12 1 0 -1.682 0 0 0 0 -0.59%4 2.234 -0.5% 74.78
13 1 0 0 1. 682 0 0 0 -0.59% -0.59% 2.234 77.54
14 1 0 0 -1.682 0 0 0 -0.5% -0.59%4 2.234 81.54
15 1 0 0 0 0 0 0 -0.5% -0.59% -0.5% 93.97
16 1 0 0 0 0 0 0 -0.5% -0.59%4 -0.59% 98. 17
17 1 0 0 0 0 0 0 -0.5% -0.59% -0.59% 93.79
18 1 0 0 0 0 0 0 -0.59% -0.59%4 -0.59% 96. 30
19 1 0 0 0 0 0 0 -0.59% -0.59%4 -0.59% 88.73
20 1 0 0 0 0 0 0 -0.59% -0.59%4 -0.59% 87.30
21 1 0 0 0 0 0 0 -0.59% -0.59%4 -0.59% 89.29
22 1 0 0 0 0 0 0 -0.59% -0.59%4 -0.59% 87.39
23 1 0 0 0 0 0 0 -0.59% -0.59%4 -0.59% 96. 95
Bl/‘ 17.35 0.59 3.74 11.65 -0.71 -4.85 —-38.38 -92.03 —-88.35
dl/ 1939.09 13. 66 13. 66 13. 66 8. 00 8. 00 8.00 15.89 15. 89 15. 89
b,J 23.00 1.27 0. 04 0.27 1.46 -0.09 0.61 -2.42 -5.79 -5.56
Uy, 84.31 22.05 0.03 1.02 16.97 0. 06 2.94 92.70 532.98 491.25
F, 0.94 0. 001 0. 04 0.73 0. 003 0.13 3.97 22.80 21.03
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Tab.4 Experimental scheme and results of leaking index
B 20 21 % 23 212 2123 223 z| z 2 ¥,/ %
| 1 1 1 1 1 1 1 0. 406 0. 406 0. 406 9. 69
2 1 1 1 -1 1 -1 -1 0. 406 0. 406 0. 406 4.37
3 1 1 -1 1 -1 1 -1 0. 406 0. 406 0.406 10. 42
4 1 1 -1 -1 -1 -1 1 0. 406 0. 406 0. 406 6.42
5 1 -1 1 1 -1 -1 1 0. 406 0. 406 0. 406 10. 05
6 1 -1 1 -1 -1 1 -1 0. 406 0. 406 0. 406 4.62
7 1 -1 -1 1 1 -1 -1 0. 406 0. 406 0. 406 10. 14
8 1 -1 -1 -1 1 1 1 0. 406 0. 406 0. 406 4.17
9 1 1. 682 0 0 0 0 0 2.234 -0.59% -0.59%4 4.35
10 1 -1.682 0 0 0 0 0 2.234 -0.59% -0.59% 8.56
11 1 0 1. 682 0 0 0 0 -0.5% 2.234 -0.59%4 8.00
12 1 0 —-1.682 0 0 0 0 -0.5% 2.234 -0.59% 18.70
13 1 0 0 1.682 0 0 0 -0.594 -0.59% 2.234 5.07
14 1 0 0 -1.682 0 0 0 -0.59% -0.59% 2.234 1.18
15 1 0 0 0 0 0 -0.59%4 -0.59% —-0.59%4 2.01
16 1 0 0 0 0 0 0 -0.5% -0.59% -0.59% 0.92
17 1 0 0 0 0 -0.594 -0.59% -0.59%4 1. 69
18 1 0 0 0 -0.59% -0.59% -0.59%4 1.23
19 1 0 0 0 -0.5% -0.5% -0.59% 2.82
20 1 0 0 0 0 0 0 -0.594 -0.59% -0.59%4 2.65
21 1 0 0 0 -0.59% -0.59% -0.59%4 3.06
22 1 0 0 0 -0.59% -0.59% -0.59%4 3.36
23 1 0 0 0 -0.59%4 -0.59%4 -0.594 0.51
By -4.93 -19.84 27.05 -3.14 -2.08 12.72 22.74 61.74 3.90
dy; 123.99 13. 66 13. 66 13. 66 8.00 8.00 8.00 15. 89 15.89 15.89
by, 23. 00 -0.36 -1.45 1.98 -0.39 -0.26 1.59 1.43 3.88 0.25
Uy, 5.39 1.78 28. 80 53.60 1.23 0.54 20. 22 32.54 239. 87 0.96
0. 65 10. 55 19. 60 0. 45 0.20 7. 40 11.90 87. 80 0.35
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Tab.5 Variance analysis of leaking index
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