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Suction Type Offset Double Disc Seed Metering Device of Soybean Seeder
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Abstract; A double offset disc air-suction seed metering device for soybean was designed. The key parts
of seed metering device was designed and optimized based on the working principles of seed taking and
seed metering. The single factor experiments and the quadratic general rotary unitized design were carried
out with the rotational speed and air velocity as experimental factors and seed missing rate as experimental
index. The regression surface was obtained and its mathematical model was built by using the Design-

Expert software. The results showed that the air velocity of 220 m/s and rotational speed of 100 r/min

were the best combination factors, which leaded to the seed missing rate of 2. 72% .
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Fig.1 Structure of seed metering device
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Fig.2 Forces acting on seeds during seed taking
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Fig.3 Forces acting on seeds during seed metering
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Fig.4 Schematic diagram of air motion
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Tab.1 Single factor repeated experimental results of r,
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/mm 1 2 3 4 5 FHE
2.5  154.6 158.2 1553 153.1 160.2  156.28
3.0 213.5 214.8 218.5 217.6 213.2 215.52
3.5 255.4 253.5 256.1 255.4 256.5 255.38
4.0 280.2 279.4 278.5 282.1 280.5 280.14
4.5 2823 280.5 283.1 279.5 278.9 280.86
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Fig.5 Fitted curve between air velocity and radius

of top end face of suction hole
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Fig.6  Space coordinates system of seed taking mechanism
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Fig.7 Schematic diagram of seed-taking clamp
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Tab.2 Experimental factors and levels
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Tab.3 Single factor experimental results of air velocity
Vap TG/ %

Jmes”! 1 2 3 4 5 T
240 2.21 2.18 2.25 2.23 2.22 2.218
230 2.42 2.39 2.38 2.37 2.41 2.394
220 2.68 2.72 2.74 2.67 2.68 2. 698
210 3.51 3.53 3.49 3.50 3.48 3.502
200 4.22 4.15 4.21 4.18 4.20 4.192
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Fig.8 Fitted curve between air velocity and seed missing rate
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Tab.4 Single factor repeated experimental results of

rotational speed of seed metering device
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120 4.42 4.50 4.29 4.49 4. 60 4. 460
110 4.03 4.22 4.10 4.15 4.08 4.116
100 3.65 3.76 3.55 3.52 3.50 3.596
90 3.04 2.95 2.82 3.22 3.14 3.034
80 2.15 1.96 1.97 2.05 1.98 2.022
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Fig.9 Fitted curve between rotational speed

and seed missing rate
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Tab.5 Experimental scheme and results

B = X, X, TR /%
1 1 1 3.22
2 1 -1 2.85
3 -1 -1 4.21
4 -1 1 4.63
5 1.414 0 2.77
6 -1.414 0 5.32
7 0 1. 414 3.22
8 0 -1.414 2.83
9 0 0 2.72
10 0 0 2.70
11 0 0 2.75
12 0 0 2. 64
13 0 0 2.71
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Fig. 10  Response surface plot



BEIR A% RGARAR AL 0L 2 X HE R A%

83

3.4 WEIKIE

HR#E Design-Expert 3415 th M & L S804 &
SR E 220 m/s HEFDERRE AN £ 5% 3 100 +/min,
HEAT A e R, R R E N 2. 72% , 5
BAAEE RIEA 3L,

A ZE S T 25 o 25 7% o 5 e T ) B v T
BN, B HER e A A e N R e, TR
TR SE BT

(3) U0 X HE R s U R A 0
T 75 23 L R R i e A1, i O 3 A

4

ISA
iz

Wi | W LR F IR AL, HL R4 T FL f S s 1 >
7k 3 mm, fr P 242 K 4. 32 mm HHERP 20 Fh
WO,

VRT3 I, T 5 e e 0 ) R A Tl 2%

(4) HERD 2SI 2527 S RN S8 3k 13 % HE
For 5 49 R 1 2 ) L A8 B Y, HG v A L
HERD SR 4GP B4 OV IR R 0 52 M 103 HERP SR
HAER RS AT 220 m/s HEFP AR 2
B3R 100 v/ min, WHHRRE RN 2. 72%

&it

(1) WARhFLAYZE R X HERD AR VRV PR fE BAT 2

(2) HEFPERREAP I BT X HER P AR I iR R 2
& £ X
MRALA 3. W AE S HERP RS O BUIR B & R [ )] AT ,2006(4) 116 ~ 18.

Chen Lidong, He Di. Discussion on the current situation of the planting device and developing direction[ J]. Journal of Agricultural
Mechanization Research, 2006 (4) :16 ~18. (in Chinese)

PN A, S AR ZE T IR A AF B O R xR B HERP AR RE 0T [T ] A ALIE-41 ,2009,40(7) <72 ~ 77 ,60.

Sun Yujing, Ma Chenglin, Li Meng. Analysis on performance of an air-blowing vertical-rotor type precision seed-metering device
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2009,40(7) :72 ~77, 60. (in Chinese)

B0, TAEW R A5 R FLAS SCHERD R s BE S 4 Rl e B i [ 0] R ALA41 , 2008 ,39(12) 161 ~63.

Luo Xiwen, Wang Zaiman, Jiang Enchen, et al. Design of disassemble rubber guard device for cell wheel feed[ J]. Transactions of
the Chinese Society for Agricultural Machinery, 2008, 39(12) :61 ~63. (iin Chinese)

Jia Honglei, Ma Chenglin, Li Guangyu, et al. Combined rototilling-stubble-breaking-planting machine [ J ]. Soil & Tillage
Research, 2007,96(1 ~2) .73 ~82.

Jia Honglei, Ma Chenglin, Tong Jin. Study on universal blade rotor for rototilling and stubble-breaking machine[ J]. Soil & Tillage
Research, 2007,94(1) :201 ~208.

Karayel D. Performance of a modified precision vacuum seeder for no-till sowing of maize and soybean[J]. Soil and Tillage
Research, 2009, 104(1) . 121 ~125.

Gaikwad B B, Sirohi N P S. Design of a low-cost pneumatic seeder for nursery plug trays [ J]. Biosystems Engineering, 2008,
99(3): 322 ~329.

Yazgi A, Degirmencioglu A. Optimization of the seed spacing uniformity performance of a vacuum-type precision seeder using
response surface methodology[ J ]. Biosystems Engineering, 2007, 97(3) : 347 ~356.

U2 R, . SR O %5 R HLPEREIX S0 A S RS2 0] RALIEHIFSE 2007 (10) 1134 ~136.

Jia Xiuzhi, Gao Xiaohui, Tang Minghui. Testing and research on the performance test of single seed drills ( precision drills) [ J].
Journal of Agricultural Mechanization Research,2007(10) : 134 ~136. (in Chinese)

Transactions of the

10 BEPRE, milfe 3. T KACE B BRT & HE R S B LAY ST 0] ARl TF22%4R ,2003,19(2) :109 ~ 113.
Liao Qingxi, Gao Huanwen, Zang Ying. Experimental study on the cell of the horizontal plate precision meter for corn seed[ J].
Transactions of the CSAE, 2003, 19(2) : 109 ~113. (in Chinese)

11 B 2Rk, W R A AU B R A0 [ ] AU U741, 2009,40(8 ) :44 ~48.
Liao Qingxi, Li Jibo, Qin Guoliang. Experiment of pneumatic precision metering device for rapeseed[ J ].
Chinese Society for Agricultural Machinery, 2009, 40(8) : 44 ~48. (in Chinese)

12 WRSLAR 8, i e, O aCHERP AR T 0 S 3 e R IR 7 [ 1] RHLAEHIEFE 2006 (9) 1130 ~ 131.
Chen Lidong, He Di, Xie Yufeng. Experimental research of suction seed metering device about pressure and rotation speed[ ] ].
Journal of Agricultural Mechanization Research,2006 (9): 130 ~131. (in Chinese)

13 Rt R 2 aRAR AR W BURE B L HERP AR HE R P RE ISR [ ] AL 41,2008 ,39(10) :90 ~94.
Li Chenghua, Gao Yuzhi, Zhang Benhua. Experiment on dispensing performance of air-sweeping inclined plate seed-metering
device[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2008,39(10) ;: 90 ~94. (in Chinese)

14 BIPCE SIS0, T ROKP ISR AR As R M RE ISR B T [ )], Ak TR 741, 2003,19(1) :99 ~ 103.

15

THERE, Wy Py A S NS IR R S M R B RO T O BT[] A0l TR 41,2008 ,24(5) 1105 ~ 109.



