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W E: NRREILT RS TR, 8BS R R, RIS TR IR D B RR 2K, SRAAR AR
FUFZKELH] T 4 FARLR A BIFH (mixed suspension), FEEFFHETHRH] T A TR D B RAHR S B . Z08 e T
HHEIRIRICECH 6 NMESENHAMEHELEME RS, HpEE ., KEHRE ., EEHRE . RinHrE I NES
AN 4.8, 4. 4. 4mm, KESHN 700, 100, 74.4. 20 mm; FEER T IAHERN S B, faAh. HERP TR RE. DURP
RED 7 REONTRFRATRHI S FRohi IR & BRI S ARz e kAT 73 s DARRIARE R . JREEA MR, X
PEA IR, SRR AR HER 5 B AT T = WAL DR AR TR A R, B E Nfabsitir T
R FREE . 45 R R, BT RhREEBFRP KT TR, KRR 1.1 110 £ 200, HEBE 0.5 h JaPkL
AT REN 9.8%, BTHRIRAEBFRIEHE S h WM R RN 9.7%~10.4%, TRk f R AETRERR;
= NFHERRIE AR RN T 0.01%. SREE SRR RT 86%. TREAHE KT 75%. ZFNRENT 4.0%;: HIAFEFRLE
TR GRER KT 77% THRB AR KT 74% HERKT 87 %o ZHF 7T Al A/NERLFh 745> B IRAA M ER 53 41

WhERHSE.
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T2 N 5 AR R OK TR R R R s DA R o DRIKGTLBA
IKIIRE, WROKJE RRKEERE, T 18 B TBOK 7 AR I
A, FEPURATK, 3R m R A 2F S A0 i R S5 5 T AT
AR U2 [E Py A o T A 476 o 5 VR R AL A 1
MUBEAT TWHFE. SEf. AR, £E. Ao BEE A F 2
JE A ZHET SRR A 5 0 I F HEAT AR SR AR WL A B A
HEEMBLZ J . Wk, BORbl, TR 167,
B SR R A LI RCR B BT S AR
TUATE R SEEARBEAT 700, IR T KRR
R E BHPIR T AR A HE R ke B AT T
WA . BT RTINSz, 5
HH T RAR, 1A T IR SR AT SR S A P & T AN
e PR A TR ST R R R, AR T
BTSRRI %, MRAEA T 8BRS D B M AR 2
FOR, SRAAH RAGRIRK B 143 5 FoRn iR & &5
Bt T TR BT HR R BT T T = R R
5 M AR . 2 O S TAE D ER AR AR S
AN RHESE .

1 AFHRCRE SR RAECH

PARSR AN S BRC R ORI & B, (R T RE
B oIk e AR & BT, H R BT RahtE,
DAGRAIE HERD 35 S PEANRR e M) o 328 FH AR K 75 TR Al ook
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TRE BRI TR BB TR R R M RE R . IRAKGRI L
PRS2 A FH 53R K P B g 1) i ) — o EL A
SR KR KBE T =2 F3EW, W40 AT -
IR L ILIRATIA) . Ve B N IR BRI RS 2 K
Fo PRIKFIE K I REIRE RS b B & 57 & s LA f5 K
oy KB, R IR, LB %4, |
TERIAKFN S 71 B ACHREE ), Re WL ) 7K 23 Bt Je Ak T
AARBIIIRAKYE . KGRI T fEfl, wr
SRR K 43, ARE R 7 & ZE A B A K

BT FORLIR A B ROK TR . AT AR I B R
Y. PRI BIEC NG, TR BRI B R A
IR IR RE SN, P s ks #HRK
FIM LB ECRET, TR &SRR RN, Waht:
T AT SR 2 o TRA B IR R 1 et K sk
N, 2 SEHRN Y SITERR AR 2 . ARSI H S T
PRI & 27, X 3 S A AR E kAT 50 I 5E
BN BT FORLR A BV A 18 e H Al
1.1 {RIKFIRYIESE

HRHE 2 7 PR VR G B V7 VR T 1 R 2 SR AN 28 35 1k i
TRAGR . REE I ROK A . B IR RKF, B
B, WOKAER 300~500, 48 W RIS AR AE IR
AR IRFFRKGR, BESRERRLR, WK A5 300~
500, HILLARE REEWFAMEARAF A ZE15HRK
7, AR AIR, WKEER 450~500, H) 4 S
ZAERIKE IR AT A=

FIRIE Y 3 PP ORAK I8 1 BH 23 ) C i 75 Feokar
REEF, WE 1 Pox, HPHIREE B0 %E
PRAKTRITC 1] PRV B VT VR P AR KGR By JK IR
BRI 110 (100~150). 1 : 10 : 150+
1.1 210 : 200, BT RIERTEL, FRAFCR KT 1 i Adokiz
TRBEBIFRE LN, TRAKF S PRI T EHES, PR or A0
B2 o B JIREORIKRIEC ] PR FeboRE VR A R R P
K, WshPEZ: WK JE FIRKF S Fobs 5 T T IR,
PRI AT AN Y o 2253 PR KGR 32 B R Sy A 8 70 S R TR T
IRTR SR — IR TRIL YD, F L H I FhoRLTR & B2 g
&, WBhVELE, WK S AR KRS s BNk,
K BB HR A2 N 2.01 mm, 25 TR 7R EME
N 2.08 mm, R FHRAAMIL, WARERS, BATR
A 35 S BT i IR AW . B, kA 2 ERK
FIBCLHI A T FRLE & BT

e 1 AR FRIRC B TR G B 2 A 225 TRoK GRS i VR 75
TP 3 NFE IR RK I R A BRI

Note: 1 is mixed suspension by super absorbent polymers of Wote; 2 is mixed
suspension by super absorbent polymers of Anxin; 3 is mixed suspension by
super absorbent polymers of Bailite.

B1 pFimstiFr
Fig.1 Mixed suspension of millet seeds

B FMROE G BRI, AT FrRKIRS
ELp &Y, BEEfRIEF TR ARt R, X
W RIERIF RIS LT, & EHER . iRk 51 807,
BB FRKRS G, BRI A, JF
I Bl BV 3 S0, PRAIE S S PE RUF AT,
e AR KT &y 5 R UK e, R AR /KT A B e
Jei s EETHE AR A R, PRI RV s M R 1A
T, MiEMhiiur k. £2RERK, Fes FHhRS
B WP EKF . . KRR ERCEE N 11010 ¢
20009, ZEFRUERSE, EIE 22.8 CF, WifkHmhh:®
3 20~73 r/min, ] DHR-1 BY g5 AR SO A5 5 K 5
BIFMRMZEE N 0.23~1.26 Pa's.

1.2 AFHHRDRESEZRITTEMZEMENE

Fo I8 IR LL B R 25 T Fiobi VR & BV, il 6
BT 13 emX 8 emX 7 em MK R G, W HE EE AN
6 cm, BRERK S h, 0.5 h BRI L5, Bk
Mk B EAA 1.2 om w5 H % 10385 B 2 RHE & )R T
HARAK R G, FIH RS RREE, FRE
5 E DG SRV IS AR R, RS 2 om 4 Bl tH A
T Wl 2 foR, g BUR G BRI IR

a R A BRI AL
a. Main view of mixed suspension

bR & BRI L
b. Top view of mixed suspension

c. BEGHRAER

c. Operating diagram of test
B2 BFArfaRs & RGO HERTHKE
Fig.2 Test of uniformity and steadiness for mixed suspension of
millet seeds

Z I/ GB/T 5918-2008 {alhr™= iR & 45 5] BEI i ) 27
A RHE G ST R T, KR A B R
72V AR RS FR B ARV fR bR, MR R R
Kok 5712

Y:lZXi (n
s
(X, X
S=1i——r— (2)
e
V:%xloo% (3

b X O | ANRIRREA TR X ORI
B S ONFPRIEARHER; V ARIRIEE T REL %: n N
B RFEA S

PR S R AOH S R IR 1. 2R 1 RIR, Al
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AT MRR G S REE 0.5 h JoFiohi 848 7 R
V=9.8%, SIFMHIAIMERL: SFRHFE S h N, Mk
AT ABIEEN 9.7~10.4%. FEARFFAZE, FikiSh
WA I (B AR AL T IR, B A e I Lf
F1 ATHERS BRI ST ESR
Table 1  Test results of uniformity and steadiness for

mixed suspension of millet seeds

i PR PR % EREH
Time/h seegz 0 Standard deviation of seeds Variable coefficient/%
0.5 38.6 3.8 9.8
1.0 38.9 4.0 10.3
1.5 36.2 3.5 9.7
2.0 37.5 39 10.4
2.5 37.0 3.6 9.7
3.0 39.2 3.9 10.0
3.5 36.5 3.6 9.9
4.0 38.1 3.7 9.7
45 37.5 3.9 10.4
5.0 393 3.9 9.9

1.3 BFHICEERZFRTAMESH

BFZHFE T EAL T R, SR, ORI
TRARARRI S R, T I A B R s 75 FH K 2> DL 7%
VLR . B TR BB T RTF 4~7 kg/hm™, HR4E
BT RRR A B IRECH LGB, MR AR T K 80~
140 kg/hm?®, FAZK#3E ;T H/KH 0.5~0.8 kg/hm®, HF
HANRM 22.0~38.5 ju/hm®, EAME. SITECHIKA T
TR VR A5 B VR T CRAIE 8 A7 Al 1 5 P

2 REHMRENGHIITIERE

2.1 \IFEK

ASCE T IR HE R B AT e B Al HER
Ve, Hiw L P PEREE SR 1) T HERh s B e nl o
AR AR LLOE AN IR s 2) (RAIERE S TRl
b 2~3 %0, FIFHEP; 3) HERIAED, iR NRLR
TR A BREP 7R A =80.0% JCRELA IR =
75.0%. ZEINES2.0% FIFRIER<0.5%;  4) 723 2
Hefb kG AOIE RS L, R EARIEHER 3 B 450 R .
2.2 RAHMEEMEAGEHITIELRE

BFARE D BRI E FERFAE. R R
BRI, RBE. Sl KEHME . ESHERE . K
HRb A, i 3 Frs. TSR N: BEEm%
FIERT, fEAW®R, 2=8%0REKS. HSH
P, M ZEEILE, REBARmHFEHEE . fiik
FAHP R BN ), Uk R e T M .
SIHEERHESRANLERER; KE . HEHMNEE
K2, CURSHR S, RimHf S W E L =meE
HIOTRAEAN, DO NER BRI, (R EF
TP RN BRA R E 2B I 3R s R AR
KRR TR B .
2.3 MIRERANLIT
2.3.1 WMERARGEME A RE

WA B TR /D B AAHEM 2 B 1) G, £
B, K 6001, HkIR FAARSE AR, T EE M

TRES . VAT T MR85zz. BEBhEE . BBl R,
WE 4 s B ORI Heshil, B shiE 5
WRHRE T, MR Wi, WK,
RRHIANAC S, RESTLE 2 NMESELN B hiksh. fik
FIERKREE 17 mm, KRTEREIME, RIEREH T2
JEo FEFTHHIEE MR R NIBE. R Btk
LR E, HSeroar kel H s ERe A EYER i PPS, T4
Lk - AN 304,

LOFhAE 2. IRACR 3. M 4. 2% 5. =l 6. KEHAME 7. K
HeFP s 8. 0 Hefh

1. Seed box 2. Limiting clip 3. Delivery pump 4. Pump tube 5. Three-way tube
6. Long bent seed metering tube 7. End seed metering tube 8.Short bent seed
metering tube

E: AL B, C AHIERAE T/ERE FIAZE A FRRR G B
Note: A, B and C are mixed suspension of millet seeds in pump tube when pump
is working.

B3 AARHAEETEH
Fig.3 Structure diagram of fluid seed metering device

1 10

N7 iim=a :
+

S =
SEE ,
S|\ p
AN 2

LOE5e 1 2. R 3. BEEIEL 4 FE5E2 5. B3 6. WL 7. Hahih 8.
Rl 9. HHeHh 10, R

1. Shell 1 of pump 2. Bearing 3. Rotating disk 4. Shell 2 of pump 5. Shell 3 of
pump 6. Roller 7. Rotating shaft 8. Miniature bearing 9. Roller shaft 10. Pump tube

B4 HzRehEn
Fig.4 Structure diagram of delivery pump
HE 4. 5 W, SAIR TARRS, ik N sh ke
Fehhdesh, WRERCHERE St ¥ e an IR EY IR R, R
JTT AL T etk SRk 2 B2 805G 71 0 fIfER], B
FEIRRE A, SEipst R E R, 8NP
R, RHRE SFRRE B, 2B RS F
ARG = AW T Fy TSN, FEAS B B e A ok
. REEFREANIERLREHTERE . EAE
H A 5 HER BT . AR R 5 TR M 1R
B 3.2 mm, REFHIERER, FIRGSFRAA
Fvk Hah e R, REESHSAARESFRCEE,
LI Gy AT AR
2.3.0 MR REETIREA QAT
HER 23 B R B Sh 1k RV IA Rk ah 1, L E B4
KT IR SE o TRA BIFBmIE RS R, W& 3 ",
WRTHIRE TR “ AR AL IRAARE B WAARL C7,
B MBORIE BB, R N B & W 8]
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PERBIRZS, P24 T HERP AR B A S Jude iR
BEIHER 2, B RN LS T .

TE: v ONEETREE, msT Q NIREMEENFES, N N WIRIEE
WX, No Gy NREWSRAMES, Ny fORR ZE I
¥, Ni i RSHIEX IS RIEES ), Ny FONRRAL-RXAEENLAR T, N;
Fy R BRI, Ny B ARG EFREAEZW I, N L4
TR BIFIRATZIE ST, No Gy NI IR BIFMATZET), Ny Ny RFEER
BRI, N.

Note:v is velocity of rotor, m-s'l; Q is extrusion force on tube from roller, N; N,
is elastic force on tube from shell, N; G, is gravity of tube in squeezed place ,N;
is friction on tube from roller, N, £} is friction on tube from shell, N; F is binding
force on tube from limiting clip, N; F is thrust on mixed suspension from roller,
N; F, is suction of mixed suspension because of negative pressure, N; f is
resistance of mixed suspension, N; G, is gravity of mixed suspension in this
cavity, N; V, is elastic force on mixed suspension from tube, N.

BS REFARSGEFRIATER

Fig.5 Force diagram of pump tube and mixed suspension

S8 4 0 0 T/ 2 R )
P SO IRE R KR TR T B
I 1) P9 R TR A8 . AR TR I s A R B, RIS R
JEEE, A5 IS IR E L S TR AR SR VR & B s,
0] 4 I E SRS AR R R G 1 R AR AL g
Kl 6 s

> 3
|
|
|
| I
| ;
|
|
! —_
| A
|
/Y

T RE AR, BN LAY . p NEE RIWIEHFAE, mm;
q NG, mm; A B, mm; o AREWHES, mmsTs m MR
REERRRE LR, mm: ¢ NESIN, s.

Note: Pump tube is the axial symmetry, this picture reprensents deformation of
upper boundary for pump tube. p is initial radius of the pump tube, mm; g is
amplitude of fluctuation, mm; 4 is wave length, mm; ¢ is wave velocity of pump
tube, mm~s’l; m is radius of extruded pump tube by roller, mm; ¢ is wave time, s.

He6 REARFITAAR
Fig.6 Model of deformation of pump tube boundary

REVRIE TG -1 m FTRoR N

ma)=p+qgn2j” 4
TN RBRT RN N
m'(t) = zch cos 2met (5

b p NEEMHILEFE, mm; g NBBNIEE, mm; 2
NP, mms ¢ NEEBENEEE, mm/s; m R
TSGR E A2, mm; ¢ HIEBIE, s,

H (5D AR, HEBENIEAE ¢ BUR/NBK A T
RIEHARZATR AR B NEA A 175 75K K fbk
AR, fERNARE T EAEANRRER T, iR
ANETINBRNTITIG K TR R BUR, RETBA
RGP, BB T RS, R KSR,

WG IR G BIFM M S & . SR IR ST
HHEmAMMR . ML TE . s RS d F 75 A
S SIE I L TR AN 6 1.
2.4 HFHER&IT

HEAE RS . KOHME .. ESHmmE. K
Ui HE A SR 2 . HERR R BER PN BEEE RN T A AL
PR GBI R A A mK, EHELIE TYGON®R-
3603 FERE AR AHEFE .
2.4.1 HAPE ARG HE

Hebd fE v, BIRRABHHAE, ZREERE N E
KFMFRRKE. B7MTFEE. SE. BEE—RE
Bl 2> %N 2.14~3.50 mm. 1.48~2.09 mm. 1.18~
1.80 mmP?, FHR S h jGEE FHRKE. %, 2
FEHIEINT 1.3%. 0.83%-. 0.14%, BB/, RIES
FMFINERSFHERE NG 4.8 mm, BEE 1.6 mm; K
LHAE . S HEME . RunHERE N A8 4.0 mm,
BEE 1.0 mm; =% FCR)#E AN 4.8 mm, B2 E 1 mm,
£ CH) BONAE 6.9mm, BEE 1 mm. ZE. KEHFR
B OEEHME .. RmHARME NS, WTHERE
F=lE, FHEHERT. P EESMER TREAE
Fedafph, BLRHEPAVEL, EHFGFGK, MHEAANRSEE
BRFRE., HEHME .

RERWEREZH, FRNAE 2~3 KA TR,
FIF B, KimHRE WA/ N =@ M E O NE, 1
A FH 2 980N B AR VR VR PR AR AR, AT k2 e Vi B VR R
RIS, ORAIE BRI 2T R P IR 2~3 ki, HEF
EAHEH 1 mL BT R EEG B R R
s HERE RN, SN R D T BRI
PRAR, AT T R R R AR A 2SSt
HE, BERFRHNG 4.8 mm =88 H, H
R ECR 3.6, TR IFRHF A MR 4.2 KL A 1E 4 mm
FIHEREHEL, RSN 5.2, HEFRFFEH A
K 2.9 K, FFEDTFIRMASER, Mfe KR E N
2N 4 mm.
2.4.2 HAPE QS LM

RS R, SRR RE, NS
BIFWAR AR ), BRSBTS, AR,
RERAUR MK, Hnik Ik BRI Ae Sk 5S, MORE
KN R AW AaHEM S B Sk g, &t
MK E N 700 mmo A HERE CRIEf3 27 1)
FioRi B, RIEMAAHER S B 450, B K E N 20 mm.

I TR VR RO AT B B 2 I I R HE R A R A R
W E MRS, TRk E) . A SCE A S HER
WAL, B0 T RARHR 3 B ksl . Kl 3
AL, HRIE TAERS, JREHT A R R R R SR
3, A. B. C ZEHRBRFHR, 2l HE R — %
e, BERERERE, WA A, B. C =BRSSBT R
He 5 1R B AR PR R R BRI 6 R I A
AR K A, /N K A AT KNS R R A BRI
PRk, T — 0 s INHER 28 B IRk B 1 . AL
WITKSHAE ., EEHRE. —@EHas, WREER
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FWATHEEEORAKS ., EEHME R =
ICAERmHEMEHEN . K5, EESHMEE —EnK
fEZ, WHE—EFRREBFRIREKS . HSH R
FIRRERHFE N TR T — @M REZE, Nins®
TPK Ao

AR S HER P 1K B 220 2/2=25.6 mm,
FREMAHM A E ARG, KD, TR KE S
B4 100 mm. 74.4 mm, ZR¥:, ZEEA IR T
B TR A BV R R O TRT B, ATk 7oK A, 1
KT NS IRIRIE Bk, S T HeEp 5 .

3 ERHMIRKESERSN

3.1 #MREEE

RIS BE R L PR FidE )2 B s i e i 4
21 5, KHERWEE TR, HEKE 102%, TH
JitE 3.27 g, SR ER 5 IR K F 2N 92.0%, K
AbFRFR - o 2N 90.5%

LGB AHERRIE R4, FEHANES] RS,
S BEBRKR. WAHR RGAHR . BHEL RG
12V B L. A, st ra. gk, &
SIAEHE R WAAHEFI RS TR EH 12V B BN 12V
B WA TR B S K, WK 7a Fos,
HpmaHEF 2 E N —28— 17 RGN EE
HS2234 JEiefi UL H R, #if 2.59~999.9 r/min AJ I,
SHEZE: 0.1 t/min. BREE,

1 3 4 5
)

2

b. 5 AR RIS R T

a. JAHR RS

a. Test system of fluid seed metering device b. Measurement of laboratory test data

L BNl 298RS 3. AR E 14, FAHARE 250 EHRHIE
1. DC motor 2. Governor 3. Fluid seed metering device 1 4. Fluid seed metering
device 2 5. DC power

e a B ARHER R ST P HER R B R BRI, b BRI T P HER R E
HERh AL o

Note: The system in fig.a consists of two fluid metering devices which are series
connected, fig.b presented metering distribution of two fluid metering devices.

B/7 AR
Fig.7 Seeding test of laboratory

3.2 WWHE
3.2.1 HeARH) G bR Ee T

AR IS RS T 5EM, T iARHERR R B 2 3
THBIREF &, ERHLA5] T e s RS E E
Lizsl, AR H AR B R AR,
VR R, AL S LT b BB
—JCEE, Bl 7b FraR. ASCERRT LTS R L IX TR
Fr 55 B A T e A Bk A B AP A ZR, g BROX
FE 5. 6.5, 8 cm, FEFENGEEE 2 knvh A, WGEHE
sk ae b LA S E 7 8 0.34 0.5 0.7 mys, 75 HE
T Bk, A L DL LA 5] DA ORAIE 6 X

LB IREE, FXHRZE/NT 10%, &KERZ R
HEFh 3 B 58 20~73 t/min. FEIREACTE 251 7O
Tk, L& 250 M E, EERK 5 K, B NY/T
987-2006 (HHE/IENL ML E)Y ¥, HHE SRS A
R, NBEAME. 2K G RIE LR R I ) R
B, AR SCBET IR AR HERD 2E B HERN 5 RS 22, RS
Bedm b B b, FRIGEEMEL1.5 cm AR RG], Hd
FOEGHE, JOREARE, BREITEARX T

ﬁﬁﬁ%%Hﬁj%ﬂm% (6)
o
. l
TR AAEZE H, =% 100% @)
e
P30 % kh
IR H, =-"1x100% (8)
e

o o, NER TN 5, 87X 2~3 RS 1 FioRL i 2
THL Ky 700 KTk 8 e AR KEE I
FE BT
3.2.2  Abkak g R RIS

TS FOU S BRIUR B2 10 B4 ROk, T il 48— POkl
RERIFM, 505 h, MRS ERE, WMt
N 20~73 r/min, HATERSHEMRLS, 7E5HE I
£E 200 mL BV, Ph R, IRk B AR R A
HIFPRLTHE, ERRE 5 R, THE AR R . BRI
R E AW

o
Z=|-L-2Z, [x100% 9
w,
P Z PRI R, %; W, FEAS FR iAo 4
W, NREARTIRLEEL Z, MR R A B
3.3 WHWERSIH

NS R I 2,

F2 ERHMRAELER
Table 2 Results of seeding test of laboratory

TR

IE'VIQ\ o /o POLE A A 2 s
I R el N L
hpRE (23T LI E e Qualified TEINE TR

-3 Theoret- ¥E
Marchi - Average Hole rate of Rate of Percent-
archin Rotate  ical Average . d
speed/ speed/  hole _hole dlste_lnce seed no seed  age of
i) RN istance ualified number hill/% damage
& distee 4 o Qualified number  hill% damage/
(m-s) (r-min ") Jem feom PO pate/%  per %
hill/%
20 8 8.12 2.74 88.00 80.08 278 0
0.3 32 6.5 6.69 2.58 86.40 7570 3.19 0
40 5 4.98 2,66 8720 7649 278 0
40 8 7.78 3.00 87.60 80.08 120 0
0.5 53 6.5 6.37 248 9120 8048 199 0
60 5 5.49 2.63  90.00 81.67 3.19 0.0066
50 8 8.33 273 9400 7928 319 0
0.7 64 6.5 6.31 2.64 9280 79.68 398 0.0066
73 5 520 2.67 8840 8207 3.59 0.0098

R 2 WA, SRR B 10 s AT HE fE S5 HE A
R, P A 4.98~8.33 cm, I TRIECN 2.48~
3.00 fi; HATEEAELIRT 86%, 7RG
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KT 75%, (EATHEEE 0.5 m/s, FEFMEE )Y 40, 53 r/min
B 25 7R NT 2%, LA EIREG S 54 2 NY/T 987-2006 (4
RN ) P NBUR R R R A
TR AHER R T SR KT 2% BT 4%, G
=Bt . SRR B KT 60 r/min B, KINH R
Bt FARL, B IARAR D (<0.01%), itk
A TR 25 B AN 5 7 F0

4 HEBPRESERIT

4.1 RWEHS5HE

B PEE FRR I X R A S, ARSCE ST FHE
AR FRAIEMEENL, T 2016 45 5 AFE LA MtE
BT W AR ARG, R 8 Frm. RIGHA&E: R,
TIRTFH OGRS IE L, EOKER 15.4%; BHEE /D E T
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Table 3  Field test results of sowing
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Design and test of fluid and small-amount seed metering
device for foxtail millet

Zhang Yanging®, Cui Qingliang™*, Wang Feng?, Hou Huaming®*, Hu Xizhong*
(1. College of Engineering, Shanxi Agricultural University, Taigu 030801, China;
2. College of Information, Shanxi Agricultural University, Taigu 030800, China)

Abstract: In order to solve the difficulties of sowing for foxtail millet and improve the low germination rate of millet after
sowing in dry land of North China, we firstly studied the agricultural requirements of precision drill of millet without thinning
out seedlings. We prepared a mixed suspension of foxtail millet using water and agricultural super absorbent polymers,
because the agricultural super absorbent polymers can promote crop growth. We did some experiments to find suitable super
absorbent polymers and the optimal proportion for mixed suspension according to the requirement of fluid seeding. At the
same time we designed a kind of seed metering device by small-amount liquid for foxtail millet. This paper determined the
number of rollers, dimension parameter and combination form of tube. It also expounded sucking seeds, delivering seeds and
metering seeds of this seed metering device. This device consists of seed box, delivery pump, pump tube, three-way tube, long
bent tube, end drainage tube and short bent tube. The function of delivery pump is providing power for the seed metering
device, the function of three-way tube is dividing and combining the mixed suspension, the long bent tube or the short bent
tube can improve the uniformity of seeding, and the end drainage tube can decrease every drop volume of mixed suspension to
ensure that every drop has 2-3 seeds. Because the delivery pump has impulsive motion, we greatly reduced the impulsive
motion of this device by using 6 rollers of .delivery pump and designing the structural style of tube, which has long bent tube,
short bent tube, three-way tube and end drainage tube. The length of long bent tube is 100 mm, and the length of short bent
tube is 74.4 mm. We also chose the material and diameter of tube. The material of tube is silica gel, which has the advantages
of good elasticity and long service life. The diameter of pump tube, long bent tube, short bent tube and end drainage tube is 4.8,
4, 4 and 4 mm, respectively. Finally we designed and conducted the experiments of the uniformity and steadiness for mixed
suspension of millet, and the variability coefficient of seed number was adopted. And we performed the performance tests with
4 indices adopted, including the percentage of damaged seeds, qualified rate of hill distance, qualified rate of seed number per
hill, and rate of no seed hill for seed metering device in laboratory. We also carried out the field experiment of sowing with 3
indices including the qualified rate of hill distance, qualified rate of plant number per hill and seedling emergence rate for this
device. The results showed that the suitable agricultural super absorbent polymer was Anxin for preparing the mixed
suspension of foxtail millet, and the quality ratio of super absorbent polymers, grain of millet seed and water was 1.1 : 10 : 200
in mixed suspension; the variability coefficient of seed number was 9.8% in this mixed suspension, and was 9.7%-10.4%
within 5 hours, and the seeds in mixed suspension had no obvious settlement. The percentage of damaged seeds was less than
0.01%, the qualified rate of hill distance was greater than 86%, the qualified rate of seed number per hill was greater than 75%,
and the rate of no seed hill was less than 4% in laboratory test. The qualified rate of hill distance was greater than 77%, the
qualified rate of plant number per hill was greater than 74%, and the seedling emergence rate was greater than 87% in field
experiment of sowing. The results provide a theoretical reference for the design and analysis of seed metering device by
small-amount liquid for small grain seeds.

Keywords: agricultural machinery; design; experiments; seed metering device; sowing; fluid; foxtail millet; super absorbent

polymers



