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1 MRE5A=E
1.1 HEMSSMERSR S TERE

AW BT LT 00 U S CHE Rl 8 2 2 ek A5 P
PR AN R T HERR B U R SE SRR
J, HERD R S5 A s B AN P 1 . HERDAS T AR
Oy R FER RN AR HERR 4SS R, A 2 BT .
HERD S TAERS, HERP S0t i 5155 30, HERP A B &
AL SRR B o SERSOR AL T IR X T A R
TERAFL IR 5% TR 7 R ™ 5 A6 s ) i 28 5 AR
A iR S B OR o R EP R L DANE IR RS
JEE RPN TS BT R A, n] Y S AL A A X

2 3 6 7 8 11 1314

4 i
1. HEFh 1 Seed orifice; 2. #E F 11 Seed entrance; 3. Bif 7¢ Front
shell; 4. % Bl #ll Transmission shaft; 5. #4f #il Board partition; 6. P4
1% Fl JJ Internal cleaning blade ; 7. #Mi #f J] External cleaning blade
8. 1L Type hole; 9. HEF £k Planter plate; 10. $EF71™ & Disturbance
convex platform; 11. % 35} /B Seal ring; 12. 5 5¢ Back shell; 13. fi &
Ji¥ Negative-pressure chamber; 14. #£ IT Air inlet.
1 SBRXHFHREWREER
Fig.1 Schematic diagram of air-suction
seed metering device

T .7 A X Filling area; [T . AP X clearing area; [l #5Ff X Seed-
carrying area; IV . & Fi X Falling area.
2 SRAHMBLELETEE
Fig.2 Schematic diagram of working process of
air-suction seed metering device

(A A P DA NP R (B I e S 2 e S B
R TR L Ah PR T B4 {7 o H T e b ol R A R
FL o B R0 TR0 IV IS, 20 AR B 46 10
FiF76 B B EIER T 2SR ETE AR
1.2 HEMSEHXEDH LT

AR BT A S R A i S A HE A A
A S KR e KT S e HE T 1 HE
Fr R AL A B TR Hoh 4
T 2 254 S50 32 B XS BOR & B KA IR A R
F AR TR B B 481 7o 7= R O ol e B 39 IR R B
R v T A R AR Y K SRR B 958 HE AT S 8K
B

DHF R AR, EREHM AR SEL,
B R BN HER R AR SH L H T, A U HE
PR HERN 8 B2 2T h 140~260 mm , BIFL[RLC I
0 3 [ 5 B S HE A 451 2% 15~20 mm' P AR
K, T BT LB 2 | 0L A 2 ok 3 R AT L HE R
PERE AR H AR A K2 3 HERD 25 R BRI 2 1
A BRI, WICEE TS 2 0 AL, ASBE T 2
P A) A R AR R SR B gE BE A HER 25
& D;=220 mm, &L [ .0 FF 76 3 J B 42 D,=190
mm, HEFDEEZEA AN E 3 R

3 HEMESEHRER
Fig.3 Schematic diagram of the structure
of the seeding tray
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v zk

w 2nr, (2)

2 (2) RT3 FPHLAE Y 38 B o LA 4k 3
JE o, MBS VRIE o — € B, BUFL RO T FE S 8 2P 42
[T NEE 1 E A

FR A R &R KA IR G AR H R R 28K, 1k
B EKHEIEHRIE A £,=10 cm, K GBS A b=
9 em 7 BUFLIG O B 7R B 2 A% 1, =95 mm. HARIE
ANERFE 2T A RE R 5T i, B ALV 3 BN B
BB AR B A 8 km/h, Bl 0<2.22 m/s, Itk
G, 9 FL b 2R T 0,<<0.35 m/s'80 . 3l i i AT
K HER B R LR Z2,2=37.87, KR G HERD 8 AL AL
%1 2,>39.87

XM RS, FORAIFL A2 — B 4.0~5.5
mm, KGRl B AR — N 3.5~4.5 mm!"? . AHFFE %
TFERASLEAE N 4.5 mm, KGAHLER N 3.5 mm,

I HERN ARSI BT, AR SRR HERD &
P SR AN FE R R  7EHERR 8 E B AP LA,

T 4 s .
2
hzﬂ
] [ ]

AL PR & EME Front view of scrambling boss; B. $LFf ™ &
I Left view of scrambling boss; 1. $f 1 JlE #2 Scrambling back-
plane; 2. $LFi ™ £ Scrambling boss.

4 HMOLEEHTEE
Fig.4 Schematic diagram of disturbing boss structure

IZPE AP HILRE H RS AR AL ™ 5 K B, JRC A R
hy=1mm, %% ;=8 mm, ] THEFN & S F N & 1Y
PR A & & =4 mm, ¢ ¥ [,=5.5 mm, H
T AIHEE, B2 S A T2 AN X N I s sl . P

B 134, 35 0 A 78 D,=160 mm By FE [ |, H
TR A XA B IR B

AVEFPIIBETE . VR DR AR S R SRR
FERh A F B 456 MU HERD SR 45 F o5 B
PUE R Tk LY ANE R D SR i i 2SI pe . Ahig
i 0% RUFLAL 19 22 A5 B 7 2R A7 0025 T B, K Fl 7
I BUFL R Jr el . 9 R TN 2 o dE— 20
B, AR TEHERD G i SR04, &l 5 TR o

HNE TR T T AR R 42, 24 Fh ) S
T, X AL b 1 22 4 T 20 0 1 KA 7 DA )

1. 4ME R JJ Outside clearing knife; 2. P& Ff JJ Internal clearing
knife; 3. HEFP 4% Seeding plate; 4. 4135 Fl J] 5E 137 % 6 # External
seed cleaning knife positioning and installation groove; 5. PN i Fl JJ
i % % Al Internal seed cleaning knife positioning and installation

groove.

5 MIMNEFTIEEZEREE
Fig.5 Schematic diagram of the overall installation
of internal and external seed cleaning knives
ZapMT . Ot — B E LA —BORZ AR 4
BT, IRER BT B0 R 22 A T g, Tl
56 1 PRAL L AR W AN FSE I 2 R B T BRSO R
[ 90 2 4% =220 mm, [0 ffi n o 1475 &4k L, K
B 5 mm, BB LK E R 12.5 mm, F T 15 550 bt
BRGE N ZRFN T BB L TERIINL S HL B
Lo PIIERN IS N HERL, BB LK S 32 mm,
H Y2 it — 20 R AL AL 2 A fh -, HR S A AL |
b IR B 22285, A 6 T

A ARl T 85 Structure diagram of external clearing knife;
B. N R J1 4584 & Internal clearing knife structure diagram.
6 WIMNEMTIEHTEE
Fig.6 Schematic diagram of the structure of internal
and external seed cleaning knives

3 T P E D TERE LN Y 2 2 o R
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Ko P, #0FpFAERRE , ADFFE P s 19 M
Fift 7098 7538 A 0~8 mmy A B T 15 i Dy O~
2.4 mm (5 RALPOLLE G HE, WA NIE) Wi I
TN B Bl DA E A A B 2L O T T
5 R FLRYAR X BE B, R BN RS B, S B Ao
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x1 KREMEXMFH=HHR~T

Table I Triaxial dimensions of soybean and maize

. Wi/mm /N /mm
= K/mm  dgmm D i
. Big end Small end
Crops Length Width . .
height height
K AL
oL 1115 5.32 9.24 2.66
Maize flat grain
SRR
O ™ 8.26 9.30 2.60
Maize round grain
5
j‘u 8.85 6.15 7.39
Soybean

1.3 HIMBTESEMFZ NN

Dsefpid e, o RIUEHER 4% BEAS 1L & FE M, 7
FERNDCIN, FEE LA TR 5 BT, R m AL TS
ol DX PN 3 S PR A SERR AR o A TR Bl 5 ], 24
Tob 4 OB RS A TR AL B I oA SEROIRAS T /932
LA 7 i o

A: X, Y5z 71458 X, Y plane force analysis; B: Z -1
% 71570F Z plane force analysis.
E7 FFEXRTMXHZNSH
Fig.7 Force analysis of seeds in filling area
IR, Ffy A9 32 TS AR
Geosf—F;+f,=0
i+ Gsinpg=0
Fysind—M=0
F,—T,+F;cos0=0
Hrp, F,=PS,

(3)

FES I FySHER R Z B I, () o R FE )
5 XMy mde s, C)sm P it kg o HHEFE A
WP rad/s; PR RMLAL R T, Pas S RIFLIRIFL, mm?,

2) W R AR AR R X R FL A R B Y 2
AN FAE PN ANE R TR R [l B 78 R0 X, G
PRAEZ B0 T 32 2 R /N FE . ik, )
i B AL b A T VR I8 DL R AT AZ 1 4 b, A 8
FIR

't:qT
N

A: X, YF3Z F15541 X, Y plane force analysis; B: Z -1 52 11
S3HT Z plane force analysis.
B8 MFEBMRMZNAM
Fig.8 Force analysis of seeds in clearing area
R T S B LS AN A2 W B 7 VR L 7E [
R R TR AT
Geosp— Fcosp—F;+ /=0
f, T Gsnp—Fsinf=0
Fycosa+ Fycos0 —F,=0
Fysinf+ Fysina— M=0
T U [ e X ) 22
Fy,+Fycosp—f.cosf—f,sinf<G (5)
K (), F,=0;F AFh¥Z2]2 ST, Nsa
hE SRS Z P de s, ).
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Dbk S B . 1 AR S KR 958 oK
i AT S 39 R T R Rl . B 2RI BT AL AR
PZQCSY-2 M astERER I (K19)
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9 HEFhERTEREA TG

Fig.9 Seed meter performance tester
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I Y TR G, BRI R 4 251 ki 1,
5 3RBOE B AE AR Ie 45 5 . &g bt e
FAnF

om

M="L % 100
N g
L="2x100% ©)

Q=100% —M—L
X (6)H, QN EMIGE, % s MOy 5 F 45
B0, 005 L o B8 80, V05 g O E R B my O T AR
BN 10 % 210 S Y RR BE R, N'=250,

2 FR5HMH

21 EXIRE

R SCA AT A5 R HERR S8 FL 8L 2, =>37.87, K
o HERR ALK 2,2=39.87, i TR S HERP 2R A
K R FLBCA 26120 27 AN R,
ST AS TR B FL ORI PR S b T 55 30 L s [ R 45 ¢
SHELE KA S B8O HEFR P B 9 52 ), 76 i 30 74K 56 3 Al
e, DATRFL AR AN A R B | P 3 A ) A R R
PIA M a5 TR B AR TR BC PR FE b, 10T 3
R 2 5K IE AR, PR IEAC % L5 (5°) , I Z K
2, IR GBI 3, IR IEHERD TR &
22 WY FLHE 6 WU 19 75 2K, 28 i 30 T4 46 1 2 1
AR TE TAEE J1°0 6.5 kPa AE MV 38 B4 5 km/h 45
R,

*2 EXRBERAER

Table 2 Factors and levels of orthogonal experiment

B L ABULEC BAMITRRMIEE /mm CpaifRhE
e K .
. Number Outer clearing mm Inner
Crops  Levels . . .
of holes spacing clearing spacing
1 26 0 0
2 30 2 0.6
Fok
3 36 4 1.2
Maize
4 44 6 1.8
5 52 8 2.4
1 48 0 0
. 2 56 1.5 0.5
Soybean 3 64 3.0 1.0
4 72 4.5 1.5
5 80 6.0 2.0

F OE 38 i 56 25 SR 25 43 M (3 4) T AL, B2
KEWIGEN EXRNENASB>C, HILA G H
AsB,Cys 520 R FEREHE BN B F R iy B>A>
C, B4l G0 B,ASCy s 5 M £ K T 3636 20 ik A
RENASB>C, &IRAAB N ABCoe BIESCIR KRS

®3 EXHAWHER

Table 3 Results of orthogonal experiment

L WEKF TN KSR
75 Factor level Maize indexes Soybean indexes
YT © QY% M/% L% Q% M/% L/Y%

1 1 1 1 8510 0.57 1433 79.23  0.00 20.77

2 1 2 2 842 050 11.08 94.17 0.20 5.63

3 1 3 3 91.30 0.97 7.73 95.37 0.40 4.23

4 1 4 4 9030 083 887 9643 0.53 3.03

5 1 5 5 8945 150 9.05 9593 0.00 4.07

6 2 1 2 8840 015 1145 79.30  0.00 20.70

7 2 2 3 9203 010 787 9470 0.10 5.20

8 2 3 4 9673 020 3.07 9543 030 4.27

9 2 4 5 9470 213 417 9447 047 5.07
0 2 5 1 9322 007 671 9470 010 5.20
11 3 1 3 9107 023 870 91.73 0.00 8.27
123 2 4 9293 020 687 9547 010 443
133 3 5 9313 0.83 604 9563 0.23 4.13
14 3 4 1 9400 033 567 9647 010 343
15 3 5 2 9475 0.65 460 9543 0.10 447
6 4 1 4 8813 0.67 11.20 9340 0.10 6.50
17 4 2 5 9200 015 785 9370 0.00 6.30
8 4 3 1 8917 0.69 10.14 9290 0.10 7.00
19 4 4 2 8967 157 876 9263 010 7.27
20 4 5 3 9177 1.83 640 93.00 0.20 6.80
21 5) 1 5 8497 140 13.63 8243 0.83 16.73
22 5 2 1 8587 0.57 13.56 81.90 1.47  16.63
23 5 3 2 8660 043 1297 8220 1.57 16.23
24 5 4 3 8847 267 886 88.60 290 8.50
255 5 4 8710 2.60 10.30 88.93  3.30 7.77

I 253 Mr (F 5) nl A, R A X F KRG 45 5O
15 B0 A H 2 X R R BUY I B R E B
X KA 5 BRI 4 48 B0 5% ) 24 L 3
FEIBIEBOL 0 W 5 R CAU TR IRHE 48 B0
B3 TESLPREE R AR, HERR 28 0 7R SR A A% 15
B I O R BRI AR TR 2, L, i R HER T
o, RNR AR N A, BIRIFLECH 36 45 H %
B AR By, BRAMNEFPEIEE R 6 mm; R CHY
e EAKE R Cy, RIS TEFREIEE A 1.2 mm, BEEHA5 4548
B oK G TR B0/ o

R K A AR AU A E W A>B>C, i
PR AN AsB,Cys 52K G H G HRE0) E R E R N
A>B>C, A0 A B, Cs; 5K G I #8501
FIRNZE RN B>A>C, A G M BAC,.. HT%E
A3 M (e 5) AT, IR R A XK G A M5 BIOR B 3635 5
(14 52 ) 54 G S 3, PR AR FR B sg i (i % s IR B
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Table 4 Range analysis of orthogonal experiment results
Tk Maize K& Soybean
2
Parameters ;2= #FIKF-Factor levels ;2= FIKF Factor levels
No. A B C No. A B C
K, 88.91 87.53 89.47 K, 92.23 85.22 89.04
K, 93.02 90.25 89.57 K, 91.72 91.99 88.75
K, 93.18 91.39 90.93 K, 94.95 92.31 92.68
e
SRIGEE O K, 90.15 91.43 91.04 K, 93.13 93.72 93.93
Qualified
: K; 86.60 91.26 90.85 K; 84.81 93.60 92.43
index
R 6.57 3.89 1.57 R 10.13 8.50 5.19
FWLF Major-minor order A>B>C F ¥ Major-minor order A>B>C
Bt %€ Optimal choice A;B,C, Bl 77 %€ Optimal choice A4B,C,
K, 0.87 0.60 0.45 K 0.23 0.19 0.35
K, 0.53 0.30 0.66 K, 0.19 0.37 0.39
N K, 0.45 0.62 1.36 K, 0.11 0.52 0.72
TRETEE Y -
. K, 1.18 1.51 0.90 K, 0.10 0.82 0.87
Multiple
index K, 1.53 1.20 1.20 K. 2.01 0.31 0.31
R 1.09 1.20 0.91 R 1.91 0.63 0.56
F U Major-minor order B>A>C FE ¥ Major-minor order A>B>C
At )7 % Optimal choice B,A,C, )t J7 % Optimal choice A,B,C
K, 10.21 11.86 10.08 K, 7.55 14.59 10.61
K, 6.65 9.45 9.77 K, 8.09 7.64 10.86
‘ , K, 6.38 7.99 7.91 K, 4.95 7.17 6.60
IG5 %
K, 8.87 7.27 8.06 K, 6.77 5.46 5.20
Leakage
ndex K, 11.86 7.41 8.15 K. 13.17 5.66 7.26
R 5.49 4.60 2.17 R 8.23 9.13 5.66
FEWF Major-minor order A>B>C FE W F Major-minor order B>A>C
%)t 5 % Optimal choice A4B,C,y %)t % Optimal choice B,ALC,
%5 ESRBRERGIHHPE .
Table 5 Statistical analysis of orthogonal 2.2 hihASIRE
test results P value enp N
TEIE S 45 IRl b, O ik — 2P0 HERD &%
YEW Crops 2K V8 Origins Q M L § N . W N N -
b £ FE A EOK KT S AR R AL BRI P SR A RIEE , SR
A 0.000™ 0.043" 0.000™ o A o
5 \ e .
M;Ke 5 0.002" 0.014° 0.000" H o 4 A it 88 15 7 (central composite design,
iz o " : ¥ S 1 RSN
c 0.195 0.170 0.034" CCD) , AG K& 48 50 . 5 4645 KOR I 15 45 £k ol 1 45
. A 0.003" 0.000° 0.014' P, AR A TE A2 10 45 R o O A R A R Y
2 N — S
Soybean B 0.006™ 0.177 0.003™ druts 5 IS T Z KR RS iR 6 i . A T HFLERL
C 0.076 0.206 0.048™

T *FRTE 95 Y0 B A5 X IR N A S5 5 ++ 3R AE 99 %6 EHF X Ry
£ B35 . Note: * means significant influence in 95% confidence

interval, ** means significant influence in 99% confidence interval.

X R A K A R e A 415 R4 2 ) P4 A G Sk
Eit S iE AURNTE Y S E OO E VP NITR/ TE E (=84
SN o DR, X R GHERR N, IR A Btk
o Ay, BIRLFLECH 6415 I 3R BRI AKF-h By, B
SRR 4.5 mm; N2 CHYRAKF N Gy, BT
TH AR A 1.5 mm, MR 5 4% 8 B0 K T 8 45 2L

HUBE AR, B0 oK R T ARMLETE — LK, &
PO & A5 BIECR 32,59, 78 + 1K P, 23 51 ECh
40,69, ITT R LGSR MR TR FHEA De
sign Expert 11 #4784 ab BRANGE 5347 -

iz H Design-Expert 11 # 4 X2 56 %5 88 217 2
JCIEIHELE, BN A A HE A Q L RR 1R B M i K 1
B S5 AALECX, NSRRI 2 X AN T R EE S X, 2
(] %) [0 05 D7 2, 5 el 3 0 295 SR A (el )3 A AT 7 2%
AT, IR 8 I .
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Fz6 HLESRKEEZRKEREER
Table 6 Test factors and levels of CCD

7] K- X, BB X AR/ mm X, AR AL /mm Inner
Crops Level Number of holes Outer clearing spacing clearing spacing
—1.682 30 2.00 0.00
—1 32.43(32) 3.62 0.49
E* 0 36 6.00 1.20
Maize
1 39.57(40) 8.38 1.91
1.682 42 10.00 2.40
—1.682 56 1.5.00 0.50
. —1 59.24(59) 2.72 0.91
pNI=)
Soybean 0 64 4.50 1.50
1 68.76(69) 6.28 2.09
1.682 72 7.50 2.50

KT HOHAEGHRERITARRER

Table 7 Scheme and results of central composite design

e %K Factor level F KM B FE BR Maize indexes KEMR PR Soybean indexes
No. X, X, X; Q% M/ % L/% QY% M/ % L/%
1 —1 —1 —1 93.00 0.78 6.22 94.20 0.00 5.80
2 1 —1 —1 90.26 0.62 9.12 92.83 0.10 7.07
3 —1 1 —1 96.16 0.84 3.00 95.50 0.20 4.30
4 1 1 —1 93.28 1.16 5.56 93.95 0.15 5.90
5 —1 —1 1 94.12 1.10 4.78 97.10 0.10 2.80
6 1 —1 1 91.84 1.82 6.34 95.00 0.25 4.75
7 —1 1 1 92.70 1.92 5.38 96.36 0.31 3.33
8 1 1 1 92.22 2.18 5.60 95.91 0.57 3.52
9 —1.682 0 0 96.80 0.08 3.12 98.10 0.13 1.77
10 1.682 0 0 91.57 2.53 5.90 93.07 0.10 6.83
11 0 —1.682 0 89.64 0.53 9.83 93.53 0.07 6.40
12 0 1.682 0 92.03 3.37 4.60 97.00 0.33 2.67
13 0 0 —1.682 91.47 0.06 8.47 94.13 0.10 5.77
14 0 0 1.682 94.14 2.33 3.53 96.30 0.43 3.27
15 0 0 0 94.70 1.10 4.20 97.50 0.10 2.40
16 0 0 0 93.96 1.24 4.80 96.50 0.00 3.50
17 0 0 0 96.14 1.18 2.68 95.80 0.00 4.20
18 0 0 0 96.47 0.33 3.20 97.60 0.10 2.30
19 0 0 0 95.80 1.10 3.10 96.90 0.00 3.10
20 0 0 0 95.23 1.22 3.55 96.80 0.10 3.10

XF R 7 7 B 4 R AT [T EL5 20 A, 2050 45 B KR BZG M F8 4 B R AR B0 T4 B0 5 e [N

R Z A =oe A e

Q,=95.37 — 1.26X, + 0.67X, + 0.20X,; + 0.21X, X, + 0.36X, X; — 0.90X, X5 — 0.32X,* — 1.50X,* — 0.80X,*
M, = 1.04 4 0.39X, + 0.48X, + 0.54X, + 0.003X, X, + 0.10X, X;; + 0.07X, X, + 0.05X,* + 0.28X,” + 0.01X,*
L,=3.60+0.87X, — 1.15X, — 0.74X; — 0.21X, X, — 0.46X, X, + 0.83X, X, + 0.26X,* + 1.22X,° + 0.79X,*

, = 96.86 — 1.02X, + 0.62X, + 0.85X; + 0.18X, X, + 0.05X, X35 — 0.28X, X; — 0.48X,* — 0.59X,* — 0.61X,*
M,=0.05+ 0.03X, + 0.09X, + 0.10X; — 0.05X, X, + 0.05X, X; + 0.04X, X; 4+ 0.02X,* + 0.05X,* + 0.08X,"
L,=3.1-+0.99X, — 0.71X, — 0.94X; — 0.18X, X, — 0.09X, X5 + 0.25X, X; + 0.46X,* + 0.54X,* + 0.53X,"

(7)

(8)
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Table 8 Statistical analysis of CCD test results P value
SR F K Maize K. Soybean
Origins Q M L Q M L
57 Model 0.001 4" 0.0350" 0.001 8™ 0.003 3" 0.000 4™ 0.004 3"
X, 0.000 9 0.035 5 0.009 6™ 0.001 1" 0.100 9 0.001 9"
X, 0.033 0" 0.012 7" 0.001 8™ 0.021 0" 0.000 4™ 0.013 6
X, 0.487 8 0.006 4 0.022 0" 0.003 8 0.000 2" 0.002 6"
XX, 0.5714 0.990 6 0.569 3 0.546 8 0.826 8 0.575 4
XX, 0.337 2 0.6315 0.226 5 0.878 4 0.070 7 0.773 6
X, X5 0.029 1 0.7337 0.042 4 0.362 2 0.146 9 0.443 6
X2 0.258 5 0.734 5 0.346 4 0.053 4 0.167 8 0.0756
X,? 0.000 2" 0.097 8 0.001 0™ 0.022 1" 0.008 0" 0.041 17
X2 0.012 4" 0.924 8 0.014 1" 0.019 3" 0.000 9" 0.042 7
JAUII Lack of fit 0.401 6 0.057 3 0.1870 0.2125 0.299 8 0.224 8

o+ RNTE 9590 BAR X M) AT 3558 I 5+ RN TE 9990 B A5 IX 1] NG W 5% . Note: * means significant influence in 95% confidence

interval, ** means significant influence in 99% confidence interval.

H(7)~(8)H, QN EKAAEIEE, M, ok
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FR G HAFIEE, L, W R GG EEL ks
ARG 25 PAE A AT AT 0, [l JH 7 R (7) AN (8) A
AU 56 PAE 34 R 0 35 ol e 2, Bl )y ik
THA B AR PAE AT 0.05, RIS 23, i [a]
H 75 A5 SEBR S LA By, TR, AT R 56
Fo3HT

X T B RS TEEL Q,, U FLEL X, Je X7 B 5 i
HEE ANERIREE X, XX, K X, B 520 53, Hofth
HZA . ST TR EIBRHM,, iR
X, RS2 HE 3 AL X 5 A0 b el B X 5
i 3 25, HAB DR R AN B3 0 % T oK T 3 46 %
Ly, BUFLE X AN R ) X, Ky X2 A 2 i Al JHE b 2,
PR FIETIE X5 X0 B X i g 2, HLAt [ 5w

Q,=95.37 — 1.26X, + 0.67X, + 0.20X; —
M, =1.08 + 0.39X, + 0.48X, + 0.54X; + 0.28X,* + 0.01X,”

ZNTE

XFREZAHEIEEL Q. TUALEL X, (Y 5 M Bl H:
L HNEFE] B X, | A R AL X K X7 X7 A 52
B3, AN R AR . TR H R A
M, SME R AR X, | T R AR X e X7 X2 520
WL 2, HAB I ZR AR A 2 . 0 T K T
FERCL,, B FUB X PRI Fop ) B X 1 582 M A0 HG Y 2%
SN RI R EE X, B X7 X7 520 i 3%, Gl DR 3% 5
WA 3%

H T AR L S DR 3R A ORI DA 48 s 1) 52 1)
ANRFE BB B RIS 45388 B35 7
W (9)~(10) o PLALIG S BEBIBR TR PIEXT L
DEAG T R, 150 W 4005 A 70 ) W S M 1 i | 4005 B 4
e, AL B (A 7 R AE A T AR B30 T 2 A, H
A GRS BE R SR
0.90X, X; — 032X, — 1.50X,* — 0.80X*

(9)

L,=3.81+0.87X, — 1.15X, — 0.74X, — 0.46X, X, + 0.83X, X; + 1.19X,* + 0.76X,”
Q,=196.86 — 1.02X, + 0.62X, + 0.85X; — 0.48X,* — 0.59X,° — 0.61X,*

M,=0.05+ 0.03X, + 0.09X, + 0.10X; + 0.05X, X5 + 0.04X, X, + 0.02X,* + 0.05X,* + 0.08X*

(10)

L,=3.10+0.99X, — 0.71X, — 0.94X; + 0.46X,* + 0.54X,* + 0.53X,*

2.3 SYMUERIEARE
AR HERR AR 0 T K R ELHERR A R S Kl
AL LSRR AL Q VB RR KM I FE SR B L 2R
BV R, AL Bk R E S BB
HH bR R B RAA 5350 -
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L<5
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Table 9 Optimal working parameters and prediction results
L ﬂ:lj =23 It : Iy

1‘/?1% T 9F(HWI@EF/m@ V‘]{ﬁﬁ‘lﬂjﬂﬁ/mm /% MY L%

Crops Number of holes Outer clearing spacing  Inner clearing spacing
Tk Maize 35.1(35) 6.2 1.6 95.45 1.30 3.25
K Soybean 62.47(62) 4.1 1.6 97.16 0.05 2.79

F10 HEFIGIEMEIKIEER £ 230k References

Table 10 Validation experiment results %
YE¥) Crops Q M L
F K Maize 95.40 1.50 3.10
K& Soybean 97.78 0.32 1.90
A A
3 i

ARV T —Fh ELA U T FpAE 0 X
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Design and experiment of air suction type dense
planting precision seed metering device

HAN Dandan"*, HE Bin',ZHOU Yi"?, YANG Wenyu®,XU You',ZHANG Lihua"*

1.College of Mechanical and Electrical Engineering ,Sichuan Agricultural
University, Ya’ an 625014, China;
2.Sichuan Engineering Research Center for Crop Strip Intercropping System , Chengdu 611130, China

Abstract Aiming at the problem of poor single seed and uniformity of the existing seed metering de-
vice under the condition of small plant spacing and dense planting, according to the agronomic requirements
of soybean maize strip composite planting mode, a small plant spacing and dense planting air suction preci-
sion seed metering device with double seed clearing function is designed.By analyzing the working principle
of the seed metering device and determining the structural parameters of key components, taking the quali-
fied rate, over-seeding rate, and missed seeding rate as the evaluation indexes, and taking the number of
holes in the seed metering disc, the outer clearing distance, and the inner clearing distance as the experi-
mental factors, the three-factor five-level orthogonal test is carried out to determine the primary and sec-
ondary order and the optimal level of the experimental factors. Through the central combination test, the
test factors and levels are optimized and verified. The results showed that the number of holes in the seed
metering disc and the distance between inner and outer seed eliminating had significant effects on the seed
metering performance; The optimal working parameter combination of corn seed metering is 35 holes, the
outer seed eliminating distance is 6.2 mm and the inner seed eliminating distance is 1.6 mm; The optimal
working parameter combination of soybean seed metering is 62 holes, the outer seed eliminating distance is
4.1 mm and the inner seed eliminating distance is 1.6 mm. The results showed that the qualified rate of
maize seed metering was 95.40% , the over-seeding rate was 1.50%, and the missed seeding rate was
3.10%.The qualified rate of soybean seed metering was 97.78% , the over-seeding rate was 0.32% , and
the missed seeding rate was 1.90% , which was consistent with the optimization prediction results, and all
indexes met the seeding demand.

Keywords soybean-maize intercropping mode ; densely-planted ; seed-metering device; air suction;

precision seeding ; precision agriculture
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