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Performance test and forecast analysis for air suction seed metering device

Na Xiaoyan®, Zhao Chunyan?, Sun Shiming®, Zhang Zhaoguo®"

(1.Modern Agricultural Engineering Institute, Kunming University of Science and Technology, Kunming 650500, China;
2.College of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin 150040, China; 3.Heilongjiang
Province Institute of Agricultural Machinery Engineering Science, Harbin 150081, China)

Abstract: Qualified rate of the air suction seed metering device of 2BQ series corn seeder in seeding Duyul, Longdan38,
Xianyu335 and Xinxin6 was tested by using JSP-12 metering device. Regression prediction model and the BP neural
network model was used to forecast the gas suction qualified rate of corn seed metering device. The results show that in the
speed of 6.0-12 km/h, sowing Duyul the percent of pass is 86%—96% of seed, Longdan38 the percent of pass is 71%—94%,
Xianyu335 the percent of pass is 79%-92% of seed, Xinxin6 the percent of pass is 78%-96%. The BP neural network model
for gas suction qualified rate of corn seed metering device has good fitting capability and relatively high prediction accuracy.
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Table 1 Physical parameters of the corn seed LA
2 FR5IHE
g9 1%
/mm /mm /mm
1 410 762 1343 883 4.88 2.1 SRNHMSEAHMESERE
38 268 6.59 8.54 5.48 4.05
335 430 7.90 10.41 9.36 6.06 ( 2)
6 223 5.22 5.82 5.56 3.70
1.2 A&k
JSP-12 2
) 97.71%
~ [9] ~
6~12 km/h 6~12 6 96.00% 38 335
km/h 0.5 km/h 4 91%~93%
200
3
F2 EXRMTHHMERE
Table 2 The qualification rate of corn seed metering
N % % 1% N 1% 1% 1%
(km-h™) (km-h™)
6.0 96.34 1.86 1.80 0.10 335 6.0 91.72 5.66 261 0.10
6.5 97.01 1.50 1.49 0.11 6.5 91.58 5.65 2.77 0.11
7.0 97.71 0.49 1.80 0.11 7.0 91.78 6.36 3.86 0.14
7.5 95.21 2.32 2.47 0.12 7.5 90.80 7.64 2.56 0.14
8.0 95.77 1.30 2.93 0.12 8.0 88.67 8.15 3.17 0.13
8.5 95.82 1.70 2.48 0.11 8.5 86.76 9.58 3.65 0.14
9.0 93.37 3.32 3.31 0.13 9.0 86.15 9.46 4.38 0.12
9.5 92.76 3.38 3.86 0.14 9.5 88.76 8.75 4.48 0.17
10.0 93.03 3.48 3.48 0.14 10.0 85.88 8.95 5.65 0.15
10.5 90.74 5.09 4.17 0.15 10.5 84.59 9.24 6.16 0.18
11.0 88.80 5.27 5.93 0.16 11.0 83.80 9.12 7.07 0.16
115 89.18 4.77 6.05 0.17 115 81.06 10.72 8.21 0.17
12.0 86.06 5.84 8.01 0.18 12.0 78.98 10.77 10.23 0.19
38 6.0 93.63 2.94 3.43 0.09 6 6.0 96.00 2.00 2.00 0.14
6.5 93.48 2.86 3.67 0.09 6.5 96.00 2.00 2.00 0.12
7.0 91.00 3.83 5.18 0.09 7.0 94.50 3.00 2.50 0.12
7.5 92.23 291 4.85 0.11 7.5 94.78 2.36 2.86 0.10
8.0 89.66 4.93 5.42 0.10 8.0 93.34 3.39 3.27 0.14
8.5 86.25 7.70 6.05 0.11 8.5 92.15 3.92 3.93 0.15
9.0 85.71 7.67 6.61 0.12 9.0 90.34 4.89 4.77 0.13
9.5 86.00 7.00 7.00 0.14 9.5 90.31 4.85 4.85 0.16
10.0 85.26 8.14 6.60 0.15 10.0 89.14 5.36 5.50 0.14
105 84.93 7.80 7.27 0.13 105 85.89 7.70 6.41 0.16
11.0 81.40 10.55 8.05 0.14 11.0 83.32 9.43 7.32 0.15
115 75.29 14.36 10.36 0.16 115 80.20 8.88 10.92 0.17
12.0 71.01 16.75 12.24 0.17 12.0 78.36 9.09 12.55 0.18
2.2 BT 3 3
2.2.1 AAXHAT ZEAF 4= )2 AR oLS

SPSS



442 (

http://xb.hunau.edu.cn

2015 8

Spss

4
*3 EERH
Table 3 Regression coefficients
1 — t Sig. —mM8M8
B VIF
95.443  2.405 39.69 0.000
-2.484 0.158 -0.800 -15.7680.000 1 1
-6.251 0.722 -2.149 -8.652 0.000 0.042 23.945
-17.235 1.914 -5.042 -9.005 0.000 0.008 121.756
39.649 4.252 7.056 9.324 0.000 0.004 222.372
F4 ERZHRTRIEEARY
Table 4 Remove the three axis dimension regression coefficients
2 - t Sig. —m8M8 ™
B VIF

111.248 2.420 45.966 0.000

2484 0263 0.8 -9.433 0.000 1.000 1.000
Py=111.248-2.484X, (1)
Pr X1
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Fig.1 Metering device qualification rate of the measured values
and the model prediction
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