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Pneumatic Centralized Metering Device for Rapeseed
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Abstract

In order to solve the problem of small seed’s precision seeding such as rapeseed seeds and complex
structure caused by traditional metering device’s multiline sowing, a pneumatic centralized metering
device was developed. The structure and parameters were analyzed. With “ Chinese hybrid 4” rapeseed
as the test object, seeding consistency test and seeding uniformity test were applied to research the
vacuum value and rotate speed of the roller that influenced the sowing-performance mainly. According to
experiment analysis, the influencing regularity and the optimization of all the factors were defined. The
analyses of the experiment results indicated that the vacuum value was the most important factor, the

second was rotate speed. The optimum operation condition were; vacuum value of —1.5 kPa and rotate

speed of the roller of 20 r/min.
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LR 2. 804 3RM 4 W S TIRRRE 6. SRRk

BoO7.EMR 8 AWARE 9. FT 10080

2 HEMERXREMAR SR

2.1 HMTHE

AR 197 B HE 2 SO 2 HERp 2 1) T AR
JEUHE, PR IR R R D HE R AR
DR AN 2 R o VR TR e Sl R W T A
18 S 1A TE | W I - ) e AR D) S I
WA 5 ) o D A R R A T S ) o 5 )
Vo SEMRCEALT R MR E AR T 7, F T R
USRI AN/

K2 Zitii%
Fig.2  Structure scheme

LM 2. WE 3. HRIMAEE 4. FMREE

2.2 REEERE

TR TR 5 W W — 3 2 R ) AL, TR WG 24 2 A L
07 S R B HEF A5 HERRPERE o AR 40 HERR 4% 10 25
W7 5 IR A O By — 5 R 1A (B 4 i
P 2D IR R, FA 3l ) % g 5 AU i A
AIVE R (I 3) o PR TaT [ R 7 10 38 20 op A A7 4 ST
W, TR W - TR BT O MR e 9 Y R B0 R A IR
JEE R LK W W T 14 Bl 0l A O i I W S
) o 2 T I S TR HE A &R A i ) A
Ja BT 2R B R A Al 5 R S B0 Y AL AR TR
PR 3% 2 o T DL a8 2 3 4 19 O X5 1 M o
W TR B IO AT 3 L Ak B E ) AT R 7 BR
T o ¥ I A f 1) 55 B R 0 A A 4 IR, TAR
IF 4 HE 0 W [R] s AT HE A A M, BRI AT S 8L — 5 Y
1771 AR

1 2

(13 R A A
Fig.3  Structure of roller combination

LR 2.

W W LA P 4 T o e R R L
#ed, =(0.6~0.7)d,,d MR ER . WA
FAE A 2a 2 90° [ P AMIFF 8 26 W I b AL A 11 R 4
T Xof W b 1) AR X P 7 2 SR B A1, #E AR Ry 90° i BE 3k
BRI W AR R S WAL H, =2 mm, 1
FfL SR H, =1.5 mm, W EHE d, =8 mm,
W W N S HE A 2B Dl 90°, I WE K BE H = 80 mm, 7E
461 P, W5 8 R0 AL A F b 1f g B 2 ~ 3 2 AN TR
JIE T 2 A VR B8 A 28 AN ) T R o R

Hy

2a

Ki\,kk
|

=
-
dy

P4 I G A ]

Fig.4  Structure of suction nozzle

VBB D, DA 0 7 15 1V 147 DA AL ik
FRIERE L UL D, TR I JE S S B AR LD,
R R 1 7 A BRI T 0 K
D AL 5 R T2 R R R,
FIE A2 D, ik 5 5 0



32 PN VI N G 4

2011 4

2.3 EMEE

) 2 Y A PR B R A R W T i ) o 7 5
(i REa P B AN L N P E L AR 7S
R ) P i P O RS RE A7 R0, TR R A RS BE R SR K
ORI A, bR o T 2 2 i R B A AN R o, e
FAHERE o P9 92 55 5 JEE A8 50 o P A% B, HE Rl 4 fiE
T o M Sl LB A 0, B AR A B A — E 1
W\ — %€ BRIk s R 57 5k B o i, e BT
b 3 mm J5E e R AR O R R R R R O B AT
B e ML 5 32 A e 3 PR R AR L3 mm ) e JC AR
B 7RI R ZOR

3 A EREIAE

31 RBEHHRRRES

I S 4 STl ST, BT R E ALY
PR OSBRI 1.5 ~2.2 mm, TR0 3.96 ¢, &
KFET. 6% ,

IR TE A RO KA BB AL & EiEAT .
FERAEA IEIRIE AR A R A JPS — 12 A
HERR 5 1 RE A I3 56 &, W VL AR AR 0k A B A H
HG —260 #1if-5 puifie s =X 78 1 AL, JPS — 12 Y
TR 5 A A0 R I 3R 48 300 A7 HE AR R RE AT, 14 AUHL
PR
3.2 ABAEE

R A 7 45 HE SCHERh 45 0% HE b R W R )
IF R A AT RE M B U T HE RN E 0 HE R M BE L R
XA T AR A PR B TR R AR R T R
B AL VI 1Y 5 A BT 2 e 2 I R e R R
X5, AT X R AT 7 RE R E R iR,
T T G 3 W M P e B S 250 S 8 R
HCHE D 2 BRAR Y AR S50, BOR A X R ) R A %
2 AN R IFATECE, & HER KOF LA 2 HE R 2%
1o PR HE R AR B TAE SR M SRR, Hoh iR 3
It A o 7L A 4 S I O A VR 8 R X s ) el R
J e A il 36 v A5 AH X ) 78 K P £ 50 Pa
W AP,

3.3 REEMIER

HERD 4 5 P2 46 Fh 7 7EAT N1 43 A 1 2 &)
JE R A B AR H )40 A B ) E AR AR . IR R
S5 S5 R A P A6 Rl 38 S MOk A R BE AN AL AR
AE , — MC3E 2o I B K B b B R R R, A B e
TR A R R BOR

HeRh— St R AR HEF 88 AT HE R — B
SHER R R, BRTEM R AR o AT HEE — 3
MEASRES SRR LR R #17AR
i, — M3 2o 34 252 R HCBRL A7 B [ P 5 AT 1 HE o D K

JIAG AT A S HE B P B 07 B[] PN 45 A R B AR S R
Bom B HER 28 5 RBOR HEEL .
3.4 HBEAR

i RE IR 45 b O HE A 2 S PR S AR R, AT R
SR B LA R FAT HE R 2 50 1 18 2 g A1 I A% 1 DA
R AEA & CERECE 2 7oA R A7) o B ik 5
FEAR N AT HE R — B A R RS B R RRE TR
S F M, WEAT R DR A L A A K R R X HE
— B R R o HE AR 2 2 P S HE R —
BRI A9 455, 0 R SR HE A HERD A8 10 R A T
PEARZS , BIHERR 3 53 5 HEBb— Bovk 2 800 B Y
W

4 RRERSHH

4.1 HF SRS

PERRIERH Ly (3Y) R L HIE k%", Horp
AR 3 S AL H A 4 5 N5 MR 5 2 HE
X 4 B R A AT IR, BT SPSS ZE i i X ik
WLk BT AT A B, R ER 1 FR, R
RS Bl BL A4 R E B R, B Rl DR A AT UE T B R
1.9 km/h i B 12 5 P iy o6 5 AR FE AN AE

T A I B 7 LA X 7 54 HE Aol 4% 49 A S5 2 it
K g5 AN 2 R

WG E MRS AP R GRS R E

F1 KWEEKTE
Tab.1 Levels of test factors

K%
KF
s A/r - min 7! R A XS )3 B/kPa
1 20 -0.5
2 25 -1.0
3 30 -1.5
2 EXRABER
Tab.2 Orthogonal test results
R HeFh 5]
A B AxB C
s A 5 2R/ %
1 1 1 1 13. 85
2 1 2 2 2 10. 31
3 1 3 3 3 7.26
4 2 1 2 3 15.29
5 2 2 3 1 13.22
6 2 3 1 2 10. 89
7 3 1 3 2 14. 43
8 3 2 1 3 11.94
9 3 3 2 1 14.90
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Tab.3 Results of extreme analysis
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Tab.4 Results of variance analysis

TR SFrA BB ¥ 5 FA{A % KT
A 18. 244 2 9.122 1. 685 0.372
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