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Corn Seed Damaging Experiment in Truncated

Cone Precision Metering
Xia Lianming Wang Xiangyou Geng Duanyang
(School of Agricultural and Food Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract

Based on the problem of high seed damaging, a precision metering was proposed based on the
pelleted corn seeds. The two times orthogonal rotational regressive tests were designed in the experiments.
The rotary speed, diameter of the cell, cone angle of the metering seeding plate were defined as input
parameters and seed damaging index was defined as output parameters. The regression mathematics
models between output parameters and input parameters were established and then parameters were
optimized through Design-Expert 7. 1. The optimal combination was that the rotary speed of 13. 2 r/min,
diameter of the cell of 16 mm, cone angle of the metering seeding plate of 26.5°, at that time the seed
damaging index of 0. 65% . Confirmatory tests showed that the inaccuracy was little.
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Fig.1 Schematic diagram of precision metering device
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Fig.2 Schematic diagram of seed protecting device
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Fig.3 Effects of rotary speed on damaging index

at different cones of moving plate
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Fig.4 Effects of rotary speed on damaging index

at different diameters of cell
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Fig.5 Effects of rotary speed on damaging index

at different elasticity of spring
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Tab.1 Levels and factors

- ﬁFWﬂH%iTE BALER LA A
a/r+min - b/mm /()

1.682 20 16.3 37

1 18 16.0 34

0 16 15.5 30

-1 14 15.0 26
~1.682 12 14.7 23
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Tab.2 Experiments arrangement and results

5 A B c WEAR Y/ %
1 -1 -1 -1 0.973
2 1 -1 -1 2.706
3 -1 1 -1 1.254
4 1 1 -1 2.982
5 -1 -1 1 3.507
6 1 -1 1 5.229
7 -1 1 1 3.831
8 1 1 1 6.031
9 -1.682 0 0 0.921
10 1.682 0 0 4. 468
11 0 -1.682 0 1.194
12 1 1.682 0 1. 627
13 0 0 -1.682 1.013
14 0 0 1. 682 7.783
15 0 0 0 1.974
16 0 0 0 1.422
17 0 0 0 1.197
18 0 0 0 1.218
19 0 0 0 2.241
20 0 0 0 1.055
21 0 0 0 1.472
22 0 0 0 1.345
23 0 0 0 1.378
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Tab.3 Variance analysis of regression equation

A5 SRR ss 5 MS F P

53
! 76.84 9 8. 54 36. 89 <0.000 1
A 13.77 1 13.77 59.50 <0.000 1
B 0.78 1 0.78 3.36 0.089 7
c 41.25 1 41.25 178. 25 <0.000 1
AB 1.225x107° 1 1.225x107° 5.294 x107° 0.943 1
AC 0. 066 1 0. 066 0.29 0. 601 2
BC 5.565x10 > 1 5.565 x10 ~° 0. 024 0.879 1
A2 2.00 1 2.00 8. 66 0.0114
B? 0.17 1 0.17 0.73 0. 409 7
c? 18.91 1 18.91 81.73 <0.000 1
Bh 3.01 13 0.23
2K A3 1.82 5 0.36 2.46 0.1234
ali iR 2% 1. 18 8 0.15

RE Bl 79.85 22
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Fig. 6 Response surface plots of each factors
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Tab.4 Experiment results and errors
75 T F R % AR R 25/ %
1 0. 622 4.308
2 0.674 3.692
3 0.598 8. 000
4 0. 680 4.615
5 0.711 9. 385
6 0. 693 6. 662
7 0. 629 3.231
8 0.703 8. 154
9 0. 664 2. 154
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