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Fig.4 Seed force analysis diagram at the seed—sucking stage
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1.6 kPa.
3
3.1
20~30 r/min
2~5 kPa 30~40 5
3 GB/T 6973—2005 ¢
() ) 250
N N o 1
X, X, X, . 2
1
Table 1 Table of factor coding
/( r/min) / /kPa
-1.682 20 30 2
-1 22 32 3
0 25 35 3.5
1 28 38 4
1.682 30 40 5
2
Table 2 Experiment design and result
X X, X5
Y, /% Y, /% Y;/%
1 -1 -1 -1 88.4 7.6 5.7
2 1 -1 -1 83.5 5.2 11.3
3 -1 1 -1 88.9 7.1 3.9
4 1 1 -1 84.3 2.6 12.3
5 -1 -1 1 87.4 8.3 4.3
6 1 -1 1 86.5 9.3 5.4

A & % V1% Y%  Yyl%
7 -1 1 1 89.2 8.3 2.3
8 1 1 1 86.6 7.6 5.7
9 -1.682 0 0 85.2 9.4 4.4
10 1.682 0 0 82.1 7.1 10.2
11 0 -1.682 0 84.6 8.3 5.6
12 0 1.682 0 90.2 4.5 5.3
13 0 0 —1.682 87.2 6.3 6.7
14 0 0 1. 682 90.3 7.4 2.2
15 0 0 0 92.2 3.2 2.5
16 0 0 0 93.2 2.7 3.8
17 0 0 0 93.4 2.4 5.4
18 0 0 0 92.8 3.3 4.8
19 0 0 0 92.6 3.2 4.1
20 0 0 0 93.6 2.4 3.2
3.2
Design Expert
Y, =92.48 - 1.33X, + 0. 92X, + 0. 72X,
-0.17X,X, + 0. 75X, X, + 0. 075X, X,
- 3.00X,”> - 1.67X,” - 1.20X,’ (9)
Y, =3.18 = 0. 77X, - 0. 82X, + 0. 94X,
- 0.47X,X, + 0.90X,X, + 0. 18X, X,
+ 1.71X,” + 1. 06X,> + 1.22X,° ( 10)
Y, =3.95 + 2.07X, - 0.22X, - 1. 69X,
+0.64X,X, - 1. 19X, X, - 0. 11X, X,
+1.29X,> + 0. 63X,” + 0. 28X,’ (11)
3 : N N
( P<0.01)
X, X, X, X, X, X,
P>0.05 o
P=0.300 5
. X, X, X, X,
P>0.05 .
P=0.146 4
. X, X, X, X5+
X;> P>0.05 o

4D .



P=0.696 1 N

3

Table 3 Analysis of variance

F P F P F P
213.97 9 16.38  <0.000 1**  105.14 9 16.50  <0.000 1**  140.55 9 17.47  <0.000 1**
X, 24.29 1 16.74  0.0022** 8.02 1 11.33  0.007 2™ * 58.45 1 65.37  <0.000 1**
X, 11. 66 1 8.03 0.017 7" 9.17 1 12.95 0.004 9** 0. 66 1 0.74 0.010 1"
X, 7.05 1 4.86  0.0321 12.09 1 17.07  0.0020** 38.96 1 43.58  <0.000 1**
XX, 0.24 1 0.17  0.6898 1.81 1 2.55  0.1415 3.25 1 3.64  0.0856
X, X, 4.50 1 3.10  0.108 8 6.48 1 9.15  0.0128** 11.28 1 12.62 0.005 3**
X, X, 0.045 1 0.031  0.086 37 0.25 1 0.35  0.5695 0.10 1 0.11 0.743 4
X2 129.77 1 89.42  <0.000 1** 42.19 1 59.57  <0.000 1** 23.93 1 26.77 0.000 4**
X,? 40. 44 1 27.86  0.0004** 16.10 1 22.73  0.000 8** 5.80 1 6.49 0.029 0°
X’ 20. 68 1 14.25  0.003 6™ * 21.31 1 30.09  0.0003** 1.14 1 1.27 0.285 4
14.51 10 7.08 10 8.94 10
9.01 5 1.64  0.3005 5.19 5 2.74  0.146 4 3.41 5 0.62 0.696 1
5.50 5 1.89 5 5.53 5
228.48 19 112.22 19 149.49 19
i ( P<0.05) -
2. %% (P<0.01)

L5502

V7774 "‘.'
11,,;':00:O. >

= Z
L7
202

S e
V77775552 52%%
i [2255

|55

S
/%

5
\
)
/

7

NN S
=
et

4 L
— >
SLZ7 77775 e
5o 7 N
s X

AR

o O 00 G

43 .



47

44 .

1
TN
TP
12 ~
. ST e i}
—E “'392{20 ST SST TSI % E
40.00 30, 00
8 ’ D G
4 . A ;
4@; g . o ®
§/7\ X@Q%y
w
5
Fig. 5 Response surface analysis diagram
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Design and Experiment of Air Suction Seed
Metering Device for Alfalfa Plot Breeding

Ren Degang' Wang Dongwei' Li Moxian' Li Xu' Ma Zhenjia'
Dong Tongtong' Chang Xueliang' Ma Shikuan' Yu Huali’
(1. College of Mechanical and Electrical Engineering Qingdao Agricultural University Qingdao 266109 China; 2.
College of Mechanical and Electrical Engineering Hebei Agricultural University Baoding 071001 China)

Abstract: In order to improve the mechanization level of alfalfa plot breeding and sowing an air suction seed metering
device for alfalfa plot breeding was designed. Firstly seeder structure and working principle are described. Then the
main structural parameters of the metering device are calculated theoretically and the mechanical characteristics of the
metering device during the filling process are analyzed to find the key factors affecting the metering effect. In order to ob-
tain the best performance parameters of the seed metering device the design of quadratic regression orthogonal rotational
combination experiments were conducted. The speed of the seeding tray working pressure and the number of seed suc—
tion holes were taken as the test factors. The pass rate replay rate and missed broadcast rate were taken as the perform—
ance indicators and the regression equation analysis and response surface analysis of the test data were analyzed by De—
sign—Expert software. The primary and secondary relationships of each test factor affecting the test indicators were ob—
tained. Determine the best combination of seed metering parameters: when the rotating speed of seed metering disc is
24.2 r/min the number of seed sucking holes is 36 and the working pressure is 3. 7 kPa the rate of qualified is
92.81% the rate of replanting is 3.35% and the rate of missed seeding is 3. 42%. Through the verification test the
seed metering device can achieve effective seed metering which provides a theoretical basis for subsequent research and
has reference value.

Key words: alfalfa; plot breeding; air suction seed metering device
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