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1.1 SEHEESER KR TIERE

Wk ER R EH S T E A E HREA.
HeMph, BEF SR L TEMAME. P ER. PR MR
WAL, W 1 B . R HERNR N0 TAE
A, EARN 100 mm, Hi3 550 Am 6 HERLAL, RHERY
FLIFHERR BRI 51 A 27 N RFL, AL “BIET
HE” iR, H B KN 4 mm, FEBLKSA 1.2 mm,
RUFLIRE N 2.7 mmP*Y,

a. ARG HRERE

a. Structural diagram of centralized metering device

b. R A SR
b. Structural diagram of seeding cylinder

LSME 28RS 34 SR 45 MAN SR edEmM AN 7t
S QIBREM OfERMEE  10.7TRME  1LEIRNZE  129RMME 139K
fAse 147844

1.Guiding seed tube 2.Seeding cylinder 3.Protecting chamber plate 4.Protecting
seed air cock 5.Protecting cushion 6.Clearing seed air cock 7.Inlet seed
branch pipe 8.Connection plate 9.Seeding shaft 10.Filling seed room
11.Unloading seed stopper 12.Cylinder cover 13.Cylinder shell 14.Type hole

B1 sEHKZAEXEHSAREHE
Fig.1 Structural figure of pneumatic-typed precision centralized
metering device for rapeseed

TAER, FhFEEER FEEMZE 7 RAZER
FiE 10, AME 10 N RIFFLERBEN R R J7 HERR S
2 BEEE S BARME B O EE IMER T RSB 14 1, 4
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LIGRAE 28RS 3 RME 4SR5 HRMRR
1.Clearing seed air cock 2.Inlet seed branch pipe 3.Filling seed room
4.Rapeseed 5.Seeding cylinder

ey NEFSL, () a JIER, ) TR () w BRI, ()
o AR R MR, radsT.

Note: y is unloading seed angle, (°); a is clearing seed angle, (°) ; 7 is protecting
seed angle, (°) ; y is releasing seed angle, (°) ; w is angular velocity of seeding

cylinder, rad-s™.
B2 SHZIMHIETE
Fig.2 Working process diagram of pneumatic-typed precision
centralized metering device for rapeseed
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a. AR X AR T-32 75t

a. Force diagram of rapeseed at filling place

b. T ALK
b. Enlarged drawing of [

e O MR IR by O IR s 1 AL BONEE; 2 ATUALT
MEE, GNFT QHES], N N, WFEHX TR T 0 B HE T,
N: Ny S BUFLOEE 1R 7 (50807, Ny Ny ARIFLONEE 2 3 Fh T (¥ SC 87,
N; Fy AR5 BFLOEE 1 BB BT, Ny Fpp b5 R SLONEE 2 f6] foyJBE
B, Ny FOBHER 00, Ny e NEUFLHES, (°); o NTEHUM, (°): 08
FTHEEA, (°): R AHMIRENER: hl O BIF T HOHIBEE, m; b AT
e, me MOARAEMAEE, m: P YRR S o0 5 78R = MEE R
ARPIHERE, ms L AR T U O S RS2 B OACPTHER R, m; LA
BERSCE R SR T O LM KRR, m.

Note: O is rotation center of seeding cylinder; Q is rapeseed; 1 is upper lateral
wall of type hole; 2 is under lateral wall of type hole; G is gravity of rapeseed, N;
N, is side extrusion pressure which rapeseeds act on seeds of filling into type

hole and, N; N, is braced force which type hole lateral wall 1 acts on rapeseed, N;

N, is braced force which type hole lateral wall 2 acts on rapeseed, N; Fj; is
friction force which rapeseed and type hole lateral wall 1, N; F}; is friction force
which rapeseed and type hole lateral wall 2, N; F; is inertial centrifugal force, N;
¢ is cone angle of hole, (°); o is filling angle, (°); 6 is seed cone angle, (°); R is
distance between which rapeseed mass center and rotation center of seeding
cylinder, m; 4 is filling height, m; M is seed chamber lateral width, m; P is
horizontal distance between pipe center and rapeseed chamber lateral wall, m; L,
is horizontal distance between rapeseed geometric center and pipe center, m; L,
is vertical distance between pipe bottom and rapeseed mass center, m.

B3 AAFRATFZ ) WA
Fig.3 Force simplified model of rapeseed at filling place
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%, HEARTY 8 mm; POMETLTEAh G B AR O
Hih 7y 25 mmx2 mmo 24715 b At S 35 AU 148 T T
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2.1 AR

RAEFTHIT AR 3 5. Ak 4 5. B S
% 62 S AR X ISR R bR M 7T,
HREVEE 2 0 AA7E 1.5~2.5 mm 2 [8] A 2 1IEES7 i, ¥
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P B B SR A IR 7 A7 ELAE 22 4k 390 ) Bk
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Table 1 Characteristic of experiment material for rapeseed
varieties of HuaYouZa 62

Wi H Item

FE=HT KR )
Average triaxial size (length x width X thickness)/

Z ¥ Parameters

2.01x1.84x1.67

(mm>xmmxmm)
BRI Sphericity/% 91.25
H 4R 11 1 Natural repose angle/(°) 26.7
THBIEEE ) Sliding friction angle/(°) 22.7
-RiJii 2 Thousand-seed mass/g 4.45

2.2 RWRE

UG HE B i o AR SRS . IRBI AL, R
. AVEE. NERTTR. URE i CTV210 23
A X R UARACAT TPS-12 HEFh #8568 & 4Rk, Hik
Hi B U 4 Fros. Hod YS7144 BUORE) B B N i ik
i BN HR M, ThFE 0.75 kW HG-550 % JRZE H 7 A%
LA RAFSEME, T 22kW, HKKE 15 kPa;
CTV210 B0 KSR L E KIMO Wl 2 XA A 7
$eflt, HEMN3.1~30 m/s, FEEN 0.1 m/s; UK
FH RO FIA R AT BR A F ftt, 2R 0~2 kPa; ZY-403C
R RUE VT 18 B A IR R T PR A R, ARESA
1.6 MPa, TL{ER, RBhrNLEA ST EhERERS TR, X
TR AR B TR SR I A S A IR A T R T AN R
B, EMRRIRE N CTV210 £ D)fE X K
AR, AR I R T ]

LG 2 KUEIRATI 39 FhiFiE 4 3REhHNL SAEEDEE  6.JPS-12 Hifb
ki s 7TUREA SAENEAS 9TEMEE

1.LAir pump 2.Control valve of wind pressure 3.Protecting seed tube
4.Driving Motor 5.Transmission chain 6.JPS-12 experimental platform of
metering device 7.U-shaped manometer 8.Pneumatic-typed precision centralized
metering device 9.Cleaning seed tube

B4 X3 E 28R

Fig4 Composition diagram of experimental device
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B, HiE HAE 2.1~4.0 km/h 6 2R AL
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2.4.2 tEFE
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DN T SRR R, TEAH R (R B L
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Table 2 Factors and levels in orthogonal experiment
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S — w . ection shape o illing heig] . of seeding
FATHEE SRR R TR QD HE: clearing sced air tap  B/mm ofcgarl?glseed eylinder
| & & 4 (ms™) D/(r-min™)
m=—>.m,) 1 % Circular 19 8 20
3045 J=1 2 #5J¥ Rectangular 23 9 30
3 4% Rectangular 27 10 40

QEp)

. \/nzl—l 2. (my =iy’
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X my NAT R,

g; m NATPIHERE, g
=3

3 WHEERSHH
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7T, (G TR R LT =T, AR 3 MK 4.
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Table 3 Experimental scheme and test results

Rk 7= [KI % J2 7K Factors and levels R FE AR Test indexes

NO. A B (AxB), _ (AxB), C (A<C);  (AxC), _ (AxD), D (A=D), Hi% K%
1 1 1 1 1 1 1 1 1 1 1 1543 9.61
2 1 1 1 1 2 2 2 2 2 2 15.80 10.19
3 1 1 1 1 3 3 3 3 3 3 16.21 13.02
4 1 2 2 2 1 1 1 2 2 2 14.12 3.71
5 1 2 2 2 2 2 2 3 3 3 13.90 3.49
6 1 2 2 2 3 3 3 1 1 1 17.96 7.88
7 1 3 3 3 1 1 1 3 3 3 15.04 4.69
8 1 3 3 3 2 2 2 1 1 1 14.35 12.31
9 1 3 3 3 3 3 3 2 2 2 12.06 8.99
10 2 1 2 3 1 2 3 1 2 3 22.89 9.84
11 2 1 2 3 2 3 1 2 3 1 20.54 14.30
12 2 1 2 3 3 1 2 3 1 2 12.76 8.38
13 2 2 3 1 1 2 3 2 3 1 13.76 5.71
14 2 2 3 1 2 3 1 3 1 2 10.70 1.87
15 2 2 3 1 3 1 2 1 2 3 12.13 3.86
16 2 3 1 2 1 2 3 3 1 2 10.77 3.72
17 2 3 1 2 2 3 1 1 2 3 11.19 4.24
18 2 3 1 2 3 1 2 2 3 1 9.79 7.44
19 3 1 3 2 1 3 2 1 3 2 22.81 14.58
20 3 1 3 2 2 1 3 2 1 3 12.38 4.40
21 3 1 3 2 3 2 1 3 2 1 14.00 6.56
22 3 2 1 3 1 3 2 2 1 3 12.18 5.13
23 3 2 1 3 2 1 3 3 2 1 13.94 6.33
24 3 2 1 3 3 2 1 1 3 2 13.41 4.95
25 3 3 2 1 1 3 2 3 2 1 9.65 4.56
26 3 3 2 1 2 1 3 1 3 2 9.59 4.27
27 3 3 2 1 3 2 1 2 1 3 8.07 1.95

ky 14.986 16.980 13.191 12.371 15.183 12.798 13.611 15.529 12.733 14.380

u k> 13.365 13.567 14.387 14.102 13.599 14.106 13.708 13.189 13.976 13.558

k3 11.168 14.137 15.241 12.932 14.811 14.396 12.997 15.006 13.777

R 1.622 5.812 1.196 2.870 2.251 2.013 0.785 2.532 2.273 0.822

ky 8.210 10.098 7.181 6.116 6.839 5.854 5.764 7.949 6.139 8.300

X ky 6.228 4.770 6.487 6.224 6.822 6.524 7.771 6.869 6.476 6.740

ks 5.797 6.997 8.324 7.003 8.286 7.129 5.847 8.05 5.624

R 1.982 5.328 0.694 2.208 0.181 2.432 2.007 2.102 1.911 2.676

E: 4. B, C. DRUCHTERAMEBIIR . RIS B RREAHR A d . Hy K 53 R S e S BT — B R e 28 R
Note: 4, B, C, D are section shape of clearing seed air cock, filling height, flowing of clearing seed and rotational speed, respectively. H and K are coefficient of variation
of uniformity of metering, apiece row consistency variability coefficient of seeding quantity, respectively, the same as below.
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Table 4 Results of variance analysis for rapeseed seeding quality

(BREEA T ZERUR BZEP I B df Yo7 % Fi BEN
Test indexes Variation source  Standard deviation square SS Degree of freedom Mean square MS F value Sig.
A 16.155 1 16.155 20.437 **
B 153.688 2 76.844 97.212 ok
sk

HER ISV S R % C 23.952 2 11.976 15.150
Coefficient of variation of D 23.456 2 11.728 14.837 *x
uniformity of metering H/% AB 44783 2 22392 28.326 %
AC 22.355 2 11.178 14.140 **
AD 39.310 2 19.655 24.865 **
23.763 1 23.763 10.651 **
143.892 2 71.946 32.246 **
FAT B EUE AR AR c 0.125 2 0.062 0.028
Coefficient of apiece row
consistency variability D 18.798 2 9.399 4213 *
coefficient ot;/ifdmg quantity AB 30231 5 15116 6775 s
o

AC 47.205 2 23.602 10.579 ok
AD 52.422 2 26.211 11.748 **

e SHFRWEE (P<0.0D) , *FTVREE (P<0.05) .
Note: ** is very significant (P<0.01), * is significant (P<0.05).

3.1 WMESHFENLER

HERR I 51 AR S R AN S AT HEE — SR 7 R 50
NN . WA ZE A R K 3, EREW: ik
4 AN R Z X HER 38 5 1A% S R B0 i 5 N 73 v B B>
TRIAHGE D> IERASIMAGE C> BRI IR 4; Xt
FATHEE — SR R RBGEIRF N SR B> 1
SBEETAR A> R EE D> SRS RRE C; PR
HeRh 8 5118 S5 KBRS BN BD Csdys SR
FATHEE — B 7 KRB S AN B,A,D Cso

BIR AR ZE 04T T8 73X 4 AN MY S kAR B
RBONEATHEE — AR 7 R0 0 3= WO B e e
PG . RNik—5 W 85 R SR e be ) B 25 1,
BEAT T EONT, WK 4 PR, GEREM. ERAMD
B TAR 4. FEIHEE B iEMAIRTE C FHERR &5
B D WHHER SRS T R H R R AT
— AR R SRR D R 4 RS EE B
RIS Erem, HEFR AR E R E R m, HEMA
WMPE C MR R, S ERAM D8R 4 1
LHIU (AxC) X Hgm i 3 SRS DR S
Fpth 13 - DR 2 R) 7R 22 EL AR R T HEFR 38 50 VA8 57 R B0
FATHEE — S 7 RBCH B3
3.2 S5t

MR IE AT IG5 ST 4 A AR N EE TR I3 P <
L AWy e R AT 2 ] 2 A O M L W =Wy R B
EHERPR T S M BB ER T, HRR R sh R s
MR “HEATZ 7, “HZ " BEHERR & FE  52
E Y, SRR T EAE 20~40 r/min JEEH,
e U T RN [ (03 b S AT iR e i, g5 & Bid
S PO FEEAS AT AT 4, T L R A X
U575 b 2 i DX 3 DA A 6 DX 337 ol IE IR 08, FEHERN IR
Al SR EE I BE YR IR R, T Rl R S X LLAM )« Hihs
Z7 R AT S BUE RN, B2 EX

FRRFENRAL, S HER 2 53 B AT HER — B AR A
BN AR TR AT IR R (i M LA
ARG i AU P AR DXITE 255 SRR
JRE AR R ARGV A, AR O IR 78
U A R U AT R (R AR SR A A A
Xk, #hpR T RSLP TN EENRT, HEMRIE T4
HEE AU HERD S SN B AT HERE — Bl

A IR S5 KRR Fe I BN i SR HER HER 25 5
PERAT HER— BV AL RT A HeAt 3 SRR,
HIFERE . sefh bR RIEHE TR R RTIR, 456
AP FE SRR E IS M, HTe e B, ks
FEIABN, Fh7 A LA FE AT AL 2 83 i
rli, HEMTEIHABOR, FNEHMRELST, I
AR (5 A T (10 P b B o HE AR VR 5 BE 33N T 2K
“REgEEE B, GO ACSCRT ARG, TEHERR R
AKT 40 v/min, HEHEFTRADT 8 m/s BIFKAFT,
BEI R T At B DURIE RAFITEIHAE ST, %
HREOAMFRGR-BE.

PLAATHER — B2 R R BON VRN R AR 1075 Z 0 #r
R, (EEMAMES IR, SR B RIR A e —
I, 3E G0 A R IR AT e AT HER e,
HXF #AT HR - B AL 7 R AOX R FR e R A
& SRR IR A2 AR F %V faAn
S, R RTRE : (EFRSH L TEMAE. R
T e S 26— € I, 1 BRSO AR EE AT A5
ZAEHEAS IS A RSO AR TR “Hii 2" b
FpIEIR 7, A AR IR ) 325 R YRR . SRR
TR R S XA 9%, BT A UM A S DX
HiE MR BRI, H B R 2 XA A Al
TRE TR DM B A R R AR BN, AN
RE STt RE A FETRIE A UNE AR S DO s, i T
MSEFPRLN . R, BRI S B A SRR



518 1] BN MR R

Je A HE S HER 1 RE 1

23

T, WAk “HEAE T B REERIEE X . EF SR
U AP SN N E
3.3 mESHERE

TESATHE R — S 7 KRB IE LT, DAHER

BIST AR S RBURARN S ERE 55, e o iz HE e HE
Pl ) EIRR BRI TS By HEMR R #53E D
EMARRMIE C. MR DRImER 4. BT 4 MAE
SHHER Y S AR S R H IR, BRI A
A,B3CsDy, EF MR 4 TR E B FHERR
A D S SATHEE — A R R K B REER N, H
BRI N ABsDys A SCEFE R RS B R B S
BHEN BsD Csdy, BNFEIHEE 27 mm, EFARAE
10 m/s, FERRIR (%558 20 r/min, 8 A 1S RN .
EZAEFMT, HRE LR RN 8.07%, SATHE
B SRR RN 1.95%, FTEREIET 0.1%, HE
Pk R 5.

z
' [

LARERID R 2. 6 ATHER ST

1.Dividing ruler between groups 2.Seeding uniformity distribution of 6 row

B5 AEXEHBHNHGULSH
Fig.5 Seeding uniformity distribution of pneumatic-typed
precision centralized metering device

4 RS

D IERRIGLE R R JEMAME ORImRR. R
R PR A HE R (R A o HE A 45 50 1 R
B TEMARMERIIRR . o AR R 8 X
FATHEE — B AR B EM AR S R
TR B T PRSI U AN HE A R A Sl 1 2 LA X HE
P SR AT HE R — SR s B3

2) RIFBEZREEE R, #e i ESEH A NHEEE
MR EE AW, RIESE 27 mm, EMHSRTE
10 m/s, HERIRBIFEH 20 v/min. EZAS KT, HM
ISR RECN 8.07%, HATHEE —EUMEAE S RN
1.95%, MFHHRFEET 0.1%.

2 3 SRS B AU SUAE HE RS HE R e I R R B 1R
Z, WRILIR. BIFLHEM . EM . TEMAE S RAL
B AR X7 B DA S IR B, 5 BT it IR 3% B 4% TR R ) 22
AR RS HER I RE RIS it B IR AN AL

(& £ XX #l
KEE, R, KRAT, & OMSEA R T BN
H R T (O] E R E 2R, 2010, 32(1): 57—64.
Zhang Chunlei, Li Jun, Yu Liping, et al. Input/output analysis
on rapeseed production practices under different cultivation
mode[J]. Chinese Journal of Oil Crop Science, 2010, 32(1):
57—64. (in Chinese with English abstract)

(1]

(2]

(3]

(4]

(3]

(6]

(7]
(8]

(9]

[10]

(1]

[12]

HW, BIKE, AR, 55 2BFQ-6 RSk Bk A H
FEHLEI BT, ALBURA4R, 2008, 39(10): 211—213.
Tian Boping, Liao Qingxi, Huang Haidong, et al. Design of
2BFQ-6 precision planter for rapeseed[J]. Transactions of the
Chinese Society of Agricultural Machinery, 2008, 39(10):
211—213. (in Chinese with English abstract)

RUSE, B o, HiER, 55 2BYF-6 AUHSE R B R
A RERHLE ARG FE[I]. ol THEZAR, 2007, 23(11):
172—175.

Wu Mingliang, Guan Chunyun, Tang Chunzhou, et al.
Experimental research on 2BYF-6 type no-tillage rape
combine seeder in paddy stubble field[J]. Transactions of the
Chinese Society of Agricultural Engineering (Transactions of
the CSAE), 2007, 23(11): 172 —175. (in Chinese with
English abstract)

EBL BRI R A S AU A A R 22 e S L
WELD]. BB AR, 2014

Wang Yin. Study on the Different Responses to Nitrogen,
Phosphorus, and Potassium Fertilizers and the Mechanisms
Between Direct Sown and Transplanted Winter Oilseed
Rape[D]. Wuhan: Huazhong Agricultural University, 2014.
(in Chinese with English abstract)

BH . BRI T, S UR RS A ]
E EMEYD 2], 2006, 28(1): 83—85.

Guan Chunyun. The cultivation pattern change of winter
rapeseed to increase and develop production[J]. Chinese
journal of Oil Crop Science, 2006, 28(1): 83 —85. (in
Chinese with English abstract)

Xbett, 818, 2/, & BB TR R K
R IR IR I[D]. T AR RL S, 2011, 44(23):
4823 —4832.

Liu Xiaowei, Lu Jianwei, Li Xiaokun, et al. Dry matter
accumulation and N, P, K absorption and utilization in direct
seeding winter oilseed[J]. Scientia Agricultura Sinica, 2011,
44(23): 4823 —4832. (in Chinese with English abstract)
HEEY]. hER RS 2014[M]. dba: ThERL
BHEEBOR R, 2014

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.

Prasanna K G V, Brijesh S, Nagesh D S. Modeling and
optimization of parameters of flow rate of paddy rice grains
through the horizontal rotating cylindrical drum of drum
seeder[J]. Computers and Electronics in Agriculture, 2009,
65(1): 26—35.

R, Bk, dksr s, SOR AR sl R e LR
BRI R FE[I]. AR EHR, 1998, 29034 T 1): 51—54.
Zuo Chuncheng, Ma Chenglin, Zhang Shouqin. The
experimental study on the aerodynamic filling principle of
pneumatic wheel-type seed-metering device[J]. Transactions
of the Chinese Society of Agricultural Machinery, 1998,
29(Supp.1): 51—54. (in Chinese with English abstract)
e, RGP, AT R ) O RS Al
AT 5iRER[I]. L=, 2004, 35(3): 68—71.
Li Chenghua, Xia Jianman, He Bo. Analysis and experiment
of seed metering procedure in scoop metering device with
declined disc[J]. Transactions of the Chinese Society of
Agricultural Machinery, 2004, 35(3): 68—71. (in Chinese
with English abstract)

VEER, RWUE, VIR, & KFEERERS SRR 7 fh i
REIRIR[I]. AL THE2AR, 2013, 29(8): 44—50.

Tao Guixiang, Yi Shujuan, Wang Chun, et al. Performance
experiments of bowl dish precision seeder for rice in filling
processing[J]. Transactions of the Chinese Society of



24

Fk TREZAR Chttp://www.tcsae.org)

2015 4¢

[13]

[14]

[17]

(18]

[19]

[20]

Agricultural Engineering (Transactions of the CSAE), 2013,
29(8): 44—50. (in Chinese with English abstract)

MR, AR, BIR, . KREHERSSR SRR E
BRI RIS S T[], Aok TREZEHR, 2013, 29(21):
33—39.

Tao Guixiang, Yi Shujuan, Mao Xin, et al. Dynamic analysis
on dropping processing of precision sowing device for
seeding-growing tray made of paddy-straw in rice[J].
Transactions of the Chinese Society of Agricultural
Engineering (Transactions of the CSAE), 2013, 29(21): 33—
39. (in Chinese with English abstract)

TR, W, B, & AENE ST M
it AR ) & OTIEA HHT ). Ak TRE SR, 2008,
24(5): 105—109.

Yu Jianqun, Shen Yanfang, Niu Xutang, et al. DEM
simulation and analysis of the clearing process in precision
metering device with combination inner-cell[J]. Transactions
of the Chinese Society of Agricultural Engineering
(Transactions of the CSAE), 2008, 24(5): 105—109. (in
Chinese with English abstract)

MRS, R, WS, & SN Z AT A
BHRIES[T]. AL HILREH, 2014, 45(1): 46—52.
Cong Jinling, Yu lJiajia, Cao Xiuying, et al. Design of
dual-purpose pneumatic precision metering device for rape
and wheat[J]. Transactions of the Chinese Society of
Agricultural Machinery, 2014, 45(1): 46—52. (in Chinese
with English abstract)

R, HEE, R, SE AURGR A UHERR SRR A AR Y
oA I]. A TREAER, 2011, 27(7): 112—116.
Zhao Zhan, Li Yaoming, Chen Jin, et al. Dynamic analysis of
seeds pick-up process for vacuum-cylinder seeder[J].
Transactions of the Chinese Society of Agricultural
Engineering (Transactions of the CSAE), 2011, 27(7): 112—
116. (in Chinese with English abstract)

EE, S, S E. TAESHOTE A & AR
AR RERI M), ROl TRE2R, 2009, 25(8): 88—92.
Wang Zhaohui, Ma Xu, Jia Ruichang. Effects of working
parameters on seed suction performance of seeder device for
super hybrid rice seeds[J]. Transactions of the Chinese
Society of Agricultural Engineering (Transactions of the
CSAE), 2009, 25(8): 88 —92. (in Chinese with English
abstract)

TR, TR T REEM]. Jba: HUR Tk AL,
1982.

Sk, EAR, WK E, S TR HRR AR I AT
I AR, 1990, 21(3): 28—34.

Ma Chenglin, Wang Shizhou, Zhang Shougqin, et al. The
study and design of pneumatic wheel-type seed-metering
device[J]. Transactions of the Chinese Society for
Agricultural Machinery, 1990, 21(3): 28—34. (in Chinese
with English abstract)

DY, HRE, AW, 5. TR AUKRER R
BN BIHI]. R TR, 2008, 24(12): 52—
55.

Luo Xiwen, Jiang Enchen, Wang Zaiman, et al. Precision rice
hill-drop drilling machine[J]. Transactions of the Chinese
Society of Agricultural Engineering (Transactions of the
CSAE), 2008, 24(12): 52—55. (in Chinese with English
abstract)

BIRAR, AN, EHE, & SO EAEREHRT
Wit 5iA5G0]. £k TR, 2015, 31(7): 9—17.

Li Zhaodong, Lei Xiaolong, Cao Xiuying, et al. Design and
experiment of pneumatic-typed precision centralized
metering device for rapeseed [J]. Transactions of the Chinese
Society of Agricultural Engineering (Transactions of the
CSAE), 2015, 31(7): 9—17. (in Chinese with English abstract)

[22]

[25]

[29]

[30]

[31]

[32]

[33]

bR, ARWHER % 7E U B BT T[], AU EE R,
1981, 12(4): 1—13.

Ma Chenglin. The study of the filling principle of air-blow
type seed-metering device[J]. Transactions of the Chinese
Society of Agricultural Machinery, 1981, 12(4): 1—13. (in
Chinese with English abstract)

ot E R U AR TR, R BT CEME M.
Abst: s ERAEAFERCR B, 2007

EAEW, P ERE, & A AUKREH AR S A
RIS SRR AT 0], RO AU =R, 2009, 40(12):
56—61.

Wang Zaiman, Luo Xiwen, Huang Shixing, et al. Rice seeds
feeding process in cell wheel based on high-speed
photography technology[J]. Transactions of the Chinese
Society of Agricultural Machinery, 2009, 40(12): 56—61. (in
Chinese with English abstract)

Mg, FEM, TR, & SRR GRS E
HURHERR B 7 A AR AR 7L 0], ARl TAE 544k, 2008,
24(1): 141—146.

Xia Hongmei, Li Zhiwei, Niu Juju, et al. Dynamic model for
metering process for pneumatic roller-type vegetable
seeder[J]. Transactions of the Chinese Society of Agricultural
Engineering (Transactions of the CSAE), 2008, 24(1): 141 —
146. (in Chinese with English abstract)

BMEL, JeRim. WA R ERHM]. Jbat: o EER
Tolk ik, 2009.

SAEE. 1B A SR R B B AR HR S AT 7E (D).
EOG ALK, 2007,

Wu Futong. Research on Positive and Negative Pressure
Combination Precision Metering Device for Rape Seed[D].
Wuhan: Huazhong Agricultural University, 2007. (in Chinese
with English abstract)

NERES. /N 22 e F 2 0K BEHE RN R 58 S LR
FUD]. BB ErpfOlRSE, 2014,

Cong Jinling. Study on Seeding System and Mechanism of
Pneumatic Precision Metering Device for Wheat and
Rapeseed[D].Wuhan: Huazhong Agricultural University,
2014. (in Chinese with English abstract)

B, WA, FW, & ORI BRSOk
EHAPERERISER ], AL, 2013, 44(H6T1 1):
72—76.

Liao Yitao, Huang Haidong, Li Xu, et al. Effects of seed
pre-soaking on sowing performance by pneumatic precision
metering device for rapeseed[J]. Transactions of the Chinese
Society for Agricultural Machinery, 2013, 44 (Supp.1): 72—
76. (in Chinese with English abstract)

RIE AR ZL M), b EAR AR,
2013.

MR, SRR, R, S ARSEHER S HESL S5
SHOS HER BB BT[], AL R, 1981,
12(3): 21—31.

Hu Shurong, Ma Chenglin, Li Huizhen, et al. Effects of
conical hole design parameters on seed-metering performance: A
study on the pneumatic seed-metering device[J]. Transactions
of the Chinese Society for Agricultural Machinery, 1981,
12(3): 21—31. (in Chinese with English abstract)

DA, W BEe, WP AR STK R B A R
FUERMARIEHTFT[N]. RN TAE2AIR, 1999, 15(1): 241—
243.

Tang Chuzhou, Xiang Weibing, Xie Fangping. Experimental
study on hole shape of air-blowing precision metering for
hybrid rice[J]. Transactions of the Chinese Society of
Agricultural Engineering (Transactions of the CSAE), 1999,
15(1): 241 —243. (in Chinese with English abstract)

TR, L, FAERE, 5. KRR HR S R e



518 ZIRAREE: ISR B U AR HE S HER T A1 25

Wit 556 [0]. Al TFE2ER, 2015, 31(4): 42—48. [35] M4w3%, BIRE, ®oh9, . WS/ AM S
Xing He, Zang Ying, Wang Zaiman, et al. Design and Fhas AR MERE]. Ak TREZEHR, 2014, 30(8): 30—39.
experiment of stratified seed-filling room on rice pneumatic Cong Jinling, Liao Qingxi, Cao Xiuying, et al. Seed filling
metering device[J]. Transactions of the Chinese Society of performance of dual-purpose seed plate in metering device
Agricultural Engineering (Transactions of the CSAE), 2015, for both rapeseed and wheat seed[J]. Transactions of the
31(4): 42—48. (in Chinese with English abstract) Chinese Society of Agricultural Engineering (Transactions of

[34] Z=f, LR RS8R M]. bRt (2T the CSAE), 2014, 30(8): 30—39. (in Chinese with English
A R, 2008. abstract)

Seeding performance experiment of pneumatic-typed precision centralized
metering device

Li Zhaodong, Li Shanshan, Cao Xiuying, Lei Xiaolong, Liao Yitao, Wei Yuepei, Liao Qingxi™
(College of Engineering, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The rapeseed precision seeding has the advantages of saving labor, time and cost, and high productivity and so on,
and the rapes under the precision seeding have relatively consistent maturity, which are suitable for mechanized harvest. The
rapeseed direct seeding is an important technical way to realize the sustainable development of rapeseed industry. In order to
improve the seeding performance of the rapeseed pneumatic-typed precision centralized metering device, the main influence
factors and their ranges were determined by analyzing the filling seed and clearing seed process. “Huayouza 62 was taken as
experimental subject, while the cleaning angle was 53°, the protecting area angle was 90°, the throwing area angle was 110°,
the protecting pressure difference was 150 Pa, and the section shape of air tap for clearing seed was circular and rectangular
with the section area of 50.26 and 50 mm?, respectively. Three levels (8, 9, 10 m/s) were selected for the air velocity of
clearing seed, 3 levels (19, 23, 27 mm) were selected for the filling height, and three levels (20, 30, 40 r/min) for the rotational
speed of seeding cylinder. The speed of oil belt was 2.1-4.0 km/h. The L,,3" orthogonal experiment was conducted to study
the influence of cleaning seed and filling seed link on the performance of the centralized metering device on test bench. The
influence factors were section shape of air tap for clearing seed, filling height, air velocity of cleaning seed and rotational
speed of seeding cylinder, and the evaluation indices were coefficient of variation for seeding uniformity and variability
coefficient of each row seeding quantity consistency. Results showed the order of the coefficient of variation for seeding
uniformity was filling height > rotational speed of seeding cylinder > air velocity of cleaning seed > section shape of air tap for
clearing seed; the order of the variability coefficient of each row seeding quantity consistency was filling height > section
shape of air tap for clearing seed > rotational speed of seeding cylinder > air velocity of cleaning seed. Filling height, air
velocity of cleaning seed and rotational speed of seeding cylinder obviously affected the seeding uniformity; section shape of
air tap for clearing seed, filling height and rotational speed of seeding cylinder obviously affected the variability coefficient of
each row seeding quantity consistency. Under the best working conditions that are section shape of air tap for clearing seed
being rectangular, filling height of 27 mm; air velocity of cleaning seed of 10 m/s, rotational speed of seeding cylinder of 20
r/min, the coefficient of variation for seeding uniformity was 8.07%, and the variability coefficient of each row seeding
quantity consistency was 1.95%, the damage rate was less than 0.1%. Thus improving the seeding performance of the rapeseed
pneumatic-typed precision centralized metering device can be realized by expanding filling height, reducing rotational speed of
seeding cylinder and auxiliary air for clearing seed. Also the hole, cone angle, seed-cleaning angle, relative situation between
cleaning mouth and holes, and vibration are all main influence factors to the seeding performance. Based on the above results,
further research is in urgent need for this rapeseed seeding metering device. The results provide the basis for the structure
optimization of the pneumatic-typed precision centralized metering device and the improvement of its seeding performance.
Key words: agricultural machinery; seed; optimization; metering device; filling; cleaning; pneumatic-typed; rapeseed
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