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Design and Test of Four-stage Seed Cleaning Mechanism for
Air-suction Vegetables Seed-metering Device
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Abstract; In order to solve the problem in vegetables seed-metering device that the seeding quality
decreased due to multiple grains in one hole during seed suction, a four-stage sawtooth for seed cleaning
was proposed and a four-stage seed cleaning mechanism was designed. The reasons for the phenomenon of
resuction were expounded, and a mathematical model was established to determine the key parameters
such as the installation position and tooth profile angle of the seed clearing mechanism. The distance
between the top of the tooth and the mold hole, the working speed of the seed dispenser and the negative
pressure of the chamber were selected as the main factors to carry out the quadratic regression orthogonal
rotation combination test. The significance and regression analysis of the test results were carried out. The
optimal parameter combination was obtained as the distance between the top of the tooth and the mold
hole of the 4th seed dispenser was 0. 41 mm, the negative pressure was 1. 22 kPa and the working speed
of the seed dispenser was 5. 85 r/min. The verification test and comparison test of the optimal working
parameters were carried out. The verification test showed that when the working speed was 4.5 ~
9.5 r/min, the leakage rate was not more than 1.50% , and the overclearing rate was not more than
1.88% , which was basically consistent with the calculated value of the regression equation. The
comparative test showed that when the rotation speed was 4.5 r/min, 7.0 r/min and 9.5 r/min, the
leakage rate of the four-stage seed clearing mechanism was reduced by 3.2 percentage points, 4.0
percentage points and 5.0 percentage points, the overclearing rate was reduced by 0. 19 percentage
points, 0. 83 percentage points and 1. 45 percentage points, and the qualified rate of seed discharge was

increased by 3. 42 percentage points, 4. 83 percentage points and 6. 45 percentage points, respectively.
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The four-stage seed cleaning mechanism can effectively reduce the leakage rate of seed cleaning link and

improve the working quality of seed discharging device.

Key words: vegetable; air-suction seed-metering device; four-stage seed cleaning mechanism;

orthogonal test

0 3|

Bt 3 W R AL 09 A2 O TR A A HE R s, A
o 55t L e A1) ] 0 s 0 4 o 2 B Ao 28 7 AL
b AR A OB 2 BT L, SORERD T BE R R 2
e ol 2= HERD 1 TR R 2 AU R R T JI5E 25 A Ao 4% 5¢ A
HEAP L AR SHE Bl 2 A SRV A | R S R
S R AR IR AR L L BB SE I S D i e
R, B WAE R A T AG B HE S RS T T A
PR BEH HEF 85 8 LB WY 2 R Fh 10 BR , 2 IR
TEHERD SR P OC B R B . HBROE AR G & n R
WA BN B M ER G N,
T AL X HE A 25 B HE R R RE S G OSSR .

] A b2 20 A S HE b 5 i A LA i 1 R
WL, WAR 7 — i BR, B A R HL Al Precision
Planting . John Deere , Maschio O O
MTE R EORHEAT T R EESE, B RNZBOR B Uk,
2& [ Precision Planting 2\ ) 121 721 2% K F] Maschio 2%
AR A A 0 3 2 ek A [ B 3
F 5 B 4% A 2R J2 8] John Deere 23 )R A
TERRAE N 222 3 2% B il J7 sCHEAT 15 A, R B Y
TH AR B 1k T AR R I sl A b R A, 3 i A
PRBE TR ROCR o B A 27 2 )RR e AR o 250
FIHLAEAT 7RSS, T 14 S I B T R ok
CHEFD 2R AU FALRY , £ 57 Tl T AR HE A A
TH AL 1 S8 B 8 A Ot e s T HERN S
AR A H TR 251 Bt T — il T K R G 3 2
BT T AR R P 2 R A O R T HE
Fhas T BT AR A 28 B ERAE T B T ORI
Al 2 0 U0 35 b 2 B B T R O AR LA 2%
SR BT Tk A RO T T e A A A O
TSR AR BT . B R AL I W5 2 B
KA AEY i DL LLBE 32 X4

1 T S A AETE BT i ORLAR /NI R AL R
A A B i B G o e B A
FHLAL BE A ARG Fh 46 3 . (H H A& 3 WX
HERh 8808 FhALAG 22 8 2896 B3, A7 76X Fl 5 i 28 AN
TR HLAL =58 Z (8] 32 3l 52 TR B0 B A A2 ¥ b
PRS2 BB 9 B AR A8 AN 583, 1 i 34 5 3 6 ook
2R S5 1) L, 5 250 R B 3 AW X HERb &% 1 3 R HILAL
IwiE G TE B O™ A SCLL B SR A R SR R

il

BN LR SISO R R L BUR b IR EVIR AR
AW EAR R L BRI R A
R E T PP HILA Y 25 0 2 50, B R 3 Aol R R AT
IESZRS , RI AL TAES AL G I 58 PR REXT L
BRI, S i S 3 HE b i 3 b BILAG 356 T A bt
TS T S5

SR HEM R &N TIERIE

e CHER SR S5 I 1 R, i =G s
FeR REEE G AL E AL R AR
B FC T AR LR AR HL 0 D ST DX 3 i DX 385 Al AT
HF X 4 58 (K 2) o TARR, a5k s,
Mol S5 T80 A I G 1 A T A X T TR IR
W 22 o 5 R AL, o 5% o A2 Sl i Sl e A%, 220 i A X
I, T AL 2 4% 9 B0 B, DR B B R B R
T E IR X, 1 I 67 1 e BEL W, o5 7R o)
OIS VE R IR SLHE S8 BHER

Bl HEFh o 45 4 18 10
Fig. 1 Seed-metering device structure explosion diagram
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Fig.2 Work area division diagram of seed-metering device
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Fig.4 Seed cleaning mechanism structure diagram
LRER R R 2.0 F &I ] 3. ZIEE (oK) 4. (0 E TR A
5. B[ ST R

HERR &% 58 e RS, B AL b 2 W B — hr k22 ok

P F o T Bl R 2 5 Bl 22 0 i b DX R A A 7
LA Fil 22 4% (¥ o R0 b 3 8 A 2 il 48, o 2 R AL
HR L £ 0 RIE 33 7 AR 5 0 A TR s R AL
W BRI 9% 1m0 b 2, S O 0L b B B R AL S8 4
W B, 5E B il

X 8 BT L B B AT 32 0 e B, LLRLSL o
O N SRR ST A AR AR R B b A T B AL
D716} K« Bk IE ) R 1B 5 307 ) Dy Bl IE T T
LTl A 0 R0 18 O 2 Bl E 1 52 07 0 dr an gl s
PN

A
S
3
X
&
e ==
ny

F5 WA
Fig.5 Force analysis of seed-cleaning
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Fig. 7 Schematic of cleaning mechanism curve
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Fig. 10 High-speed photos of seeds-cleaning process
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T8 AL T 0 R R 3. 23 AN E 43 a5, W R R
0. 19 AE 43 i, HERD 5 A% R 4R 51 3. 42 AN 40 i 1E
B340 7.0 x/min B, SR FH DU 035 P BILAG) T 37 5 B AIG
4 A 51, 1T R AR 0. 83 AN H 4k A, HERN G A
P 483 AN H A RGIER Y 9.5 o/ min B, R
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Tab.6 Contrast test result

A TAERHE n/ JiER/ SHER AR/
(remin~!) % % %

4.5 1.10 1.48 97. 42
I % 355 P B 7.0 1.25 1.67 97. 08
9.5 1.50 1.88 96. 62
- 4.5 4.33 1.67 94.00
%E ‘k'ﬁiﬂmﬁ 7.0 5.25 2.50 92.25
AR 9.5 6.50 3.33 90. 17

VO 53 R ALAG T i R AR S A T 20 o, 0 T R R AR
LAS AT o0 i HERP A% R AR 15 6. 45 AT 20 A

SR FH A8 DA R T A 30 ol b AS) i b i B 1A 55 A
Tz Sl I S BRI A AR A R R ) 3k
ANENTE FPRCR , T BCHERD A5 FE R AR 5 M0 Al A
P8, Bl 132 0 AN E S L S R, A S R
HOLTE S O HERl & T 3 R Th o 100 4 S0 Rl
X b 30 ol R % G A 3 A I S el AR E R R
15, RETE AT SR 1 97 o 2003 () e o 2 ek 3 19 O A
ARAETE T HEF 25 PERE o

5 %Kit

(1) B H R SR UM CHE Rl A 58 148 AR X
TR EAT ARG i T 3 BCHERR P BE T R B )

3 B R R A G R R D i e AR ST i
& % X Wk

BIAIRZ I B AR AT T DU R AL , I %t
T RAILRY 42 R 0 B G T8 S 8055 G S BGHE AT BR
BT BE T IUGEE ML OGS B BT T

(2) BEHUHS 4 G035 i 45 T 5 7Y L 43 B2 TR B 2
HEAh &8 TAE L R = 7 R E R RS T k]
VA IE S e 55 20 A i 4, &5 R AT 35 v e A ot
SET A TR DAY T R R R 2 i oy SR
SN S BN P A TAES B GO 4 G5 M s
TS ARALEEES 0. 41 mm (£ 1. 22 kPa HEFh 2% T4E
Bl 5.85 r/min, fE ML TAES 50T #6475 i
B 25 R R, HER A TAER 3 4.5 ~9.5 r/min
BRI R A KT 1.50% , i3 F# A KT 1.88% , 5
SRR A — 3

(3) HEAT T VUG Fh AILAS F g 0 8 1 A =0 A
BEE BT g 45 R KW TR S 4.5 o/ min [,
SR 10U 35 A HLAS T T F8 B AIG 3. 23 A 43 L T
REEAR 0. 19 AN 43 i HERR G A8 R 4E 1/ 3.42 M H
Gy R AERE R 7.0 v/ min B, SR PO G0 B LG s
RS 4 A H 43 20, oW R R AR 0. 83 AN H 43 A,
Hefbh & 48 R m 4.83 D H 0 m; fEHREA
9.5 v/min B, 5% TU 9 E M HLI I 15 R AR S
G35, TR R EEAR 145 AN 53 L HERD B A% R 4 S
6. 45 N E 4 a5 o SR FH DU G FhHLAG BEAIS T IR 3 R
FEIE 3, BB A R THHEFD 85 VE Mk PEBE
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