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Effect of Seed Adsorption Posture of Corn Air-suction
Metering Device on Seed Feeding Performance

DING Li YANG Li ZHANG Dongxing CUI Tao ZHANG Kailiang ZHONG Xiangjun
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: In order to ensure the uniformity of seed delivery under the condition of high-speed operation
of the air-suction seed metering device, the big-flat seeds with high proportion and big change in length,
width and thickness in corn seeds were studied. The influence of seed adsorption attitude on seed delivery
stability was verified through theoretical analysis. Considering the vibration caused by the uneven road
surface during the operation of the seeder, the uneven seed delivery caused by the increased vibration was
verified as disagreement. Using the method of DEM — CFD coupling simulation, the key factors affecting
the seeding performance were analyzed, and it was found that the main adsorption attitude was lying flat
at different rotating speeds of seed tray; the higher the proportion of lying flat seeds was, the higher the
qualified index was, and the side lying seeds and vertical seeds jointly affected the multiple index and the
missing index. It was found that the flat seeds at different rotation speeds were the main adsorption
attitude , and with the increase of rotation speed, the proportion of lying flat seeds was increased gradually
in the range of 1.6 ~3. 6 rad/s. The proportion of big-flat seeds in the side lying posture was increased
slightly with the increase of rotation speed of seed plate, and then decreased rapidly to the lowest point of
5% , and then began to increase sharply, when the rotation speed was 4. 1 rad/s, accounting for 18% .
With the increase of rotation speed, the proportion of oblate seeds in vertical position was firstly decreased
and then increased, the highest point was 10% . In the study of the influence of seed adsorption attitude
on seed performance, it was found that the higher the proportion of flat seeds was, the higher the
qualified index was, the higher the proportion of side seeds was, and the number of multiple index was
also increased. The increase of vertical seed proportion would have an impact on missing seeding. It can

be seen from the analysis of seeding area that increasing the proportion of normal seeding, reducing the
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proportion of early seeding and delayed seeding can effectively improve the qualified index, and the

different adsorption attitude can affect the timing of seeding, thus affecting the quality of seeding. The

best seeding effect was in the area with an angle of 15° ~30° with the horizontal position. Finally, wind

pressure and rotation tests were carried out in the experiment of speed matching, the single factor tests of

speed and wind pressure were carried out respectively, and the range of operation parameters was

obtained. Then, the verification tests of speed and wind pressure were carried out. The results showed

that increasing the proportion of seeds lying on the ground can effectively improve the seeding quality.

Key words: corn; air-suction metering device; adsorption attitude; seed feeding performance
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Fig. 1  Structure diagram of metering device
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Fig.2  Stress analysis of end of seed feeding area

P——Ff - Jir 32 1 W B g, N
d— W fLE &, mm
'——Q FNHALIE S, mm
P—— R AL P s 22
H I AT A5 b 1 o W RS 9 6 R 0 B AR 2R A
wd’ P,
80 = (3)
M (3) T LUA B B 5 0 O A OR, W
T2 T 1 W B 225 285 10 728 A, A8 b 5 A T R
SR BILL TGO IR 22 P3G R, Bh o E0 B AR BB,
RPEM T S . I, BT R R RS
KEHE,
Xf F b o AR AT 20 B, AR b B AR R ALY
NG E s A 3 FroR

3 A iz ghes o

Fig.3 Combined movement of seeds driven

by seed tray and seeder
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Fig.4 Particle replacement process in model
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Fig. 8 Influence of rotation speed and wind pressure

of seed metering tray on seed adsorption posture
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Fig. 11 Seed proportion of three adsorption posture

under different seeding modes

H AT T ] E 0 o A S« 32 S BRI T A1

14 T2 25 g S TR e, H v 8 A T o L B
i, VA ST BT L B A TR BROIRES T
i b~ 1) ok 90 246 X 0 8, L B g ik 83 %, LUk S
S 1 R A b 1, R v e R S e L o e R 5
IRE i RN N B s B T R A RS - = A L
THBIEAR . ARG 5 805 WM 3 25
e R RH — B0, 1 i of 0 B e D AR RE , AR R AIE TE
B SR AR BN P HLAR IR B KL A
fEE SRS FEERATE M . B ST WM AR
A —E OB S AT SR DAY BT 5 5 RLAL
BRI AR A BRI 50 IR A pl BT 11 RIS, A
Jr LA R B 32 R R IE I Rl D

53 A AN [ 8 B 7 O HERD A BE 9 2, 90 %
3 Y AR R B | IE R BB S R TR
W AT AR IE B W B R Ao I 35 i i i v b
T BT 3o BT e B S HERR PR BE L3R 5 o

x5 AN KA LR
Tab.5 Proportion of seed feeding mode and
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Fig. 13 Auxiliary seed filling air-suction seed metering device
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Tab.6 Speed single factor test results %
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Tab.7 Variance of single factor test
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Tab.8 Wind pressure single factor test results %

1.42533

R/ kPa CREGE: i 76 95 2 R 95 2
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-3.0 93.4 4.5 2.1
-3.5 96. 0 1.6 1.4
-4.0 96. 9 1.3 1.8
-4.5 96. 1 0.8 3.1
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Tab.9 Results of single factor ANOVA of wind pressure

MEfEdR b 2RI SFAM ABE B F P
i 76.802 4 19.2005 4.13863 0.01866
AREEEL AW 69.59 15 4.63933

M 146.392 19
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H%C 18.06 19
4l 48.317 4
HEREREE Al
MEC 123.672 19

3.55375 13.86378 <0.001
0.256 33
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Fig. 14 High speed camera slow playback
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Fig. 15  Statistics of test results
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