P E R K 2E IR 2018.23(9) :148-155
Journal of China Agricultural University

RiEmEH R HEM SR I R

W AEB & HY 0T ER
(LRI A R T B, )Kvb 4101285

2. WP A AR O % % TR E R B s, K9 410128)

HER & &

B AEAHFTHAEHTOHRERS X —ABLEFT MR T —RAERE Z RGP E B
AR K ZHEABLEEIPSI2 A 4 A HABHERNE EHEFREATHAREE XL, 23 A0 KH5%
B ORBIRBA TR BAFNZHF R REREFR LERA THTOREHTCHER I ST LB 8T ik
HEIIOARBSR MM BEHE AL ARPH T RO ELXRIAREZRFTER I AR FHEAETHFL
A RAEE, EXRXBRERFINEAEAELSE T RKES Y HA Z ik 100 rad/s, L AR 9 mm,. FF £
@ EF R 2 mm; A AT AT TR LRET . REAASBIGHA 93.62% . FTI53640 3. 87X . HIE ¥
#2.51%, EMMAHERBBAESAFZHLE RHRESREA T OBFZER,

KEER MR HMERBEMNE; SKF;, EHE;, BRBE

FESEE S223.2+3 XEHES  1007-4333(2018)09-0148-08 XHEARERS A

Design and experiment of a cotton precision bunch sowing device
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Abstract In order to realize the agronomic requirements of "one hole two grains" in the southern cotton field, a two-
row mechanical precision cotton seed metering device was designed. The seed metering device adopted the principle
of seeding with a spoon hole in JPS-12 automatic seeding performance test bench to test the new seeding device’s
performance In order to evaluate the seeding performance index of the seeding device, the cotton varieties
(Xiangzamian No. 3, Xiangzamian No.8 and Cigizha No.3) in the south were evaluated by passing rate, leakage rate
and replay rate. The effects of seeding speed, spoon hole diameter and the curvature radius of seed room surface were
studied. The results showed that when the speed of seed metering device was 100 rad/s, the diameter of the spoon
hole was 9 mm and the radius of curvature of the chamber surface was 25 mm, the pass rate reached 93.62% , the
replay rate reached 3.87% and the sowing rate reached 2.51% . The cotton precision bunch sowing device meets the
national seeding standard requirements.
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1. Sprocket; 2. Row seed shell; 3. Rows of spoons;

4. Nozzles; 5. Incoming disc; 6. Partitions; 7. Seed
dividing disc; 8. Seed chamber surface; 9. Spoon hole
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Fig. 1 The structure of seed-metering device
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1. Seed entrance; 2. Breeding area; 3. Clearing

areas; 4. Reclamation areas; 5. Put in area; 6. Delivery
area
2 H#MSBZIERETIEE

Fig. 2 The area of seed-metering working
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1. Oil drop device; 2. Conveyor belt; 3. Fixtures;
4. Cotton precision metering device; 5. Sprockets;
6. High speed camera;7. Speed regulating motor

3 HefhEEMEsEREAS

Fig. 3 The structural diagram of the seeder test
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Table 1 Physical properties of cotton seed
0 K JE T B /mom PR /mm
Variety Average length - Average width Average thickness '

WA 3 5 TR/
HiFM 3 SMAHT (R TR 9.32 3.52 4.34 2.51 4.01 1.93
Xiangzamian No. 3 (Flat)
W2 3 5 CHR 531t
A 3 SAMAERT R 9.58 3. 47 4.03 2.73 3. 87 2.03
Xiangzamian No. 3 (Elliptical)
1 3‘: 8 S f ( SR
A 8 SAMAERT Ol AR 8. 89 4.01 1.93 3.93 1.32 2.19
Xiangzamian No. 8 (Flat)
WL H 8 S # CHf RO
W_TW’ ﬂ%ﬁ*? m‘Wk 9.03 4.23 4.87 4.01 1,23 2.97
Xiangzamian No. 8 (Elliptical)
B3 s i 00

Bk 3 SRR T R ER 9.23 3.62 5. 25 3.85 4.45 2,42
Ciqizha No. 3 (Flat)
P 35 CHR RO

B S SR AERRT (R 9.37 3.58 4.98 3.98 1,32 2.74

Cigizha No. 3 (Elliptical)

TE:PL KRB SRR/ V05 Pu I SEE AR R 8 V0 PR R AR B8 1

Note: Py is coefficient of variation length. P, is coefficient of variation width. P, is coefficient of variation thickness.
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Fig. 4 Effects of rotation rate on the

pass percentage of seeding
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Table 2 Test factor level coding table of

seeder performance simulation

7K [l & Factor
Level X,/(rad/s) X,/mm X, /mm
1. 682 80 15 8.0
1 90 20 8.5
0 100 25 9.0
—1 110 30 9.5
—1.682 120 35 10.0

T X0 A HERD AR e 5 X0 Sy Al il T il ok AR X A
LERE, £3F.
Note: X is rotational speed; X»is the row on the curvature

radius; X3 is the diameter of the hole. The same as in

SRR A N/ S RSN s i (R I B Ls  E F E L)
A, MRIELL E A g g5 R AT L5 A T
DA O B =W 0 N G P B B B e L
fEIE iRm0 . 4 R W% 3.

K H Design-Expert8. 0 {53 H715 t . & 4% 45
Q. EABIEEL C MU HEAGH M 5 HEFp 2556 5 X, |
P i il R X, MATFLE R X Z A WE
R ITRNT

FERE R

Q=092.45+0.1X, —0.76X, +0.13X,; —

0.65X, X, —0.089X, X, — 1. 28X, X, —

1.79X,% —1.04X,” — 1. 08X,> (2)
g TR
C=3.77+0.35X, — 0. 48X, — 0. 48X, —
0.17X,X, —0.5X, X, +0. 66X, X, +

Table 3. 0.5X,"40.37X," 4+ 0.5X,* (3)
x3 WMEMFELSKRBRER
Table 3 Result of orthogonal tests
P HE KT Lvel of factor AR Q/ % EARIRA C/% TR R M/ %
Serial number X, /(rad/s) X,/mm X, /mm Eligible index ~ Multiple index Miss index
1 —1 —1 —1 87.66 4.76 7.58
2 1 —1 —1 88. 88 3. 87 7.25
3 —1 1 —1 89. 64 3.70 6. 66
4 1 1 —1 88.23 4,44 7.33
5 —1 —1 1 90. 89 4. 20 4.91
6 1 —1 1 91.72 3.65 4.63
7 —1 1 1 87.72 8.12 4.16
8 —1.682 0 0 86.23 3.19 10. 58
9 1.682 0 0 87.70 8.58 3.72
10 0 —1.682 0 89.92 8.72 1. 36
11 0 1.682 0 88.23 2.31 9.46
12 0 0 —1.682 89.03 8.92 2.05
13 0 0 1.682 88.92 2.82 8.26
14 0 0 0 93. 27 3.23 3. 50
15 0 0 0 92. 00 3.42 4,58
16 0 0 0 91. 80 2.98 5.22
17 0 0 0 91. 65 5.81 2.54
18 0 0 0 91. 21 3.63 5.16
19 0 0 0 93.62 3.87 2.51
20 0 0 0 92. 87 4.12 3.01
21 0 0 0 92.13 3.98 3.89
22 0 0 0 93. 45 3. 65 2.90
23 0 0 0 92.65 2.76 4.59
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FEJFAT 1 1E 3 156 i SE Al L, F — 25 R 58 HEFD
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PEIES . BEHOM 2248 3 5 Fh 7 444 8 S A7 2K
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FEATELFE R 100 rad/s ATFLEAR 9 mm  Fl 2 il 1
M2 25 mm B9 TAE &4 FiEdT 5 I E R i,
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BT R T 9220 Ik 8 B /N T 400, EFK AR
BEINF 500 il R AR LR F R S A 2R, K
&P % 3 SR ALTFN T R 24k 3 5 M AP L]
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Table 4 Experimental results of row adaptability test %
vy i GHETE AL T #5542 IR A 5 R EL

Varieties Eligible index Miss index Multiple index Coefficient of variation
W2t 3 5 Ffh 7 92.32 2.32 23.43
Xiangzamian No. 3 3.78
WA A 8 5 Fh T 93.56 3.68 4.50 26. 72
Xiangzamian No. 8
Y 3 SR T 92. 88 2.51 4. 66 28. 86

CiqizhaNo. 3

2.6 HEFRSMEIE M I

N Bk — 25 BE 5 HE Rl A% X A 5] AR AR 4L B 5 7Y
TN B0 - 2E AT HE R AN NP . R A AE b
T3 PR IS < IR AR AL b 5 R IR AR AE

Fo AR 100 rad/s A FLE S 9 mm, Fp =
M 26242k 25 mm (9 TAE & F 4T 5 &
I L AT B b 3RO L R 6 45 0
%5,



154 hoE kOl KR 2018 4F 25 23 %%
x5 HEMINEEMERIERER
Table 5 Experimental results of row adaptability test %
FRAEF 5 T2 AR BRI AL T 1% 5 41 WG 5 R

The shape of cotton Eligible index

Miss index

Multiple index Coefficient of variation

Ji S LR 91. 32
Flat cotton
RN 93. 88

Elliptical cotton

4. 36 28.93

23.66

FEAR A B9 2500 o HLAR OGB4 46 HE Rl 2% X R
[ei] S I 1 [5] Aot 24 26 o 1 (0 HE R REUR B — 8 i 22
SRR X T e AR AR AR R, B A FR B
91.32% IRIBHEHCH 4. 32% , EAKIGH N 4. 36 %,
Xt A6 AR ) B AR R T A A AR B0k 9388 %0, T 1%
FeHCH 2.51 %, EAZRFEECN 3. 61 %0 . 1 /& A AL Tl T
(R Fh LR . X T [ b 2 A0 6 46 Bl A8 (AR B9 A
AETh - FE AL RS 12 A A HE AP 25 0 HERD PR RE S 47

3 &

AT FE AR PEAR AL — 7R () AR 25 B R RIAR A
T W) BEAEME VT T — P LA RS L 7 CRE A 6 HE D
i R HE R 2 AT £ 22 HE R M AR X 58 0 HE RS A
PSS, FELBW T .

1) 2YHERD 287 5 K 100 rad/s, Flvzs il i il 22
e 25 mm, AL ELAR R 10 mm i, HEFh 25 HEFh 2k
REfAL . A KRN 93.62%  FIE R 3. 87% . ik R
2.51 % F5 6 H R bR

2) HEFh 25 1 A8 1 06 45 SR 3R W 52 e HE A 2% HE R
PR AR R 2 AR B/ U= B = il il 2R 2 A2 HERR
A AL EAR

3) HEF T N7 M 25 5 R B L HE R 48 X R [ 04 A 4
Tt FL A B G 38 I Wl T A AE B 1 1 % R R
ZLR,

) HEFh AP 3 1 P 45 S 3R B, AL B =ORS 2 45 18
HE b 25 X406 [ R, £ A6 b 1% HE D BB B A4
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