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Design and Experiment of Declined Disc Plate with Double Ring
Corn Metering Device

GENG Duanyang' ZHANG Mingyuan® HE Ke' LI Yuhuan' XIE Chunji' JIN Chenggian'
(1. School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255000, China
2. Foton Lovol International Heavy Industry Co. , Lid. , Weifang 261206, China)

Abstract: Under the influence of medium and high power tractor driving the sowing machine, high-speed
precise seeding technology has become an important direction of corn seeder development. So the corn
metering device which is the core component of corn seeder attracted many experts and scholars to study.
And the results dedicates that the existing pneumatic metering device existed inaccurate sowing precision
and the mechanical metering device owns poor adaptability for high-speed operation. According to the
above practical problems, a declined disk corn metering device was designed which owned advantages
such as simple structure and good seeding performance. The declined dick metering device used angle
strengthen sufficient effect and type hole plate to reduce the damage of seeds. The key parameters such as
the inclination of the seed metering device and the main structure of the type hole plate were analyzed and
determined. Based on the results of the orthogonal rotational combination experiment on the metering
device test bed JPS —12, the performance of the metering device was analyzed and the regression equation
was obtained between working parameters ( the declination angle, number of the type hole, velocity of the
type hole plate) and metering performance index. Then the optimized calculation was carried out.
According to the optimization results, the speed adaptability test was carried out, the results showed that
when the declination angle was 39°, the number of type hole was 30, the speed of the plant was 8.2 ~
11. 9 km/h, the metering device qualified rate was more than 90% , the leakage rate was less than 3%
and the replanting rate was less then 8% , which could completely meet the requirement of technical
specifications of quality evaluation for drills in China.

Key words: metering device of corn; declined disk; type hole; double ring; orthogonal rotational test
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Fig.2  Process diagram of seeder
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Tab.3 Experimental project and results

i RALE WALEE SAsds TS RIS

ey X,  WEEX, B A% B D/% B M/%
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4 1 -1 -1 9106 3.18  5.76
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7 -1 -1 1 90.21 812  1.67
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23 0 0 0 9703 2.51  0.46

B, LU E 2% 1056 48 AR A8 A [l U6 IR OK P& T
MR . BAREUR AT ank 4 ~ 6 PR .
% 4 5 72 3 B R WL B 4 A (] )9 05 e 5 10 4
P 4005 A, AT AT 5 4 48 K0S 4% DR i B £ A [l 05
TN
y, =96.451 —0. 625X, +0. 134X, -0.271X, -
2.200X; -2.670X; +0.251X; -0. 737X, X, +
0. 602X, X, —0. 005X, X, (20)
[vi) AT Ao o 9 45 20 25 DR g R (LAY [0 5 O
H
y, =2.473 = 1. 680X, - 1. 198X, +0. 029X, +
0.966X; +1.281X; +0. 10X; +0. 835X, X, +
0.375X,X, -0. 21X, X, (21)



513

Tk B 268+ 04RO 8] P 2 L 168 4% 2 K HE R 2 B 5 1 73

R4 AREBRBRERATESN

Tab.4 Variance analysis of test results for qualified rate

P30 77 Hl [EREEDS opi F
X, 5.34 1 5.34 3.95
X, 0.24 1 0. 24 0.18
X, 1. 00 1 1. 00 0. 74
X2 76.95 1 76.95 56. 98
X3 113.35 1 113.35 83.94
X3 1.00 1 1.00 0.74
X, X, 4.35 1 4.35 3.22
X, X, 2.90 1 2.90 2.15
X, X, 0 1 0 0
mpE| 204. 16 9 22. 68 F,=16.79
4 175.55 13 1.35
AL 7.77 5 1.55 Fo=1.27
R 9.78 8 1.22
A 221.72 22

TE:Fy 05 (5,8) =3.69,F, ,(9,13) =4.19 F, , (1,13) =3.14,
NG
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Tab.5 Variance analysis of test results for replanting rate
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LR 105. 67 9 11.74 F, =26.87
Tl 43 5.68 13 0.43
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Tab.6 Variance analysis of test results for leakage rate
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