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Dynamic Model Building of Metering Process for Pneumatic
Plate-Type Vegetable Seed Metering Device

XIA Hong-mei, LI Zhi-wei, WANG Liu-yi
( College of Engineering, South China Agriculture University , Guangzhou 510642, China)

Abstract ; For designing high performance pneumatic plate-type vegetable metering device ,dynamic mod-
els of seeds during metering process were established. Combined with experiments study, main factors of
seeding effects were discussed. The absorption effect can be enhenced by increasing inlet air flow volume
of the suction hole, reducing rotation speed of the metering device, increasing sliding friction coefficient
between seeds and the seed metering device,and decreasing arm length of the seed metering device. For
insuring the seeds can be absorbed stably to their metering position, vacuum degree and diameter of the
suction hole should be increased properly for avoiding difficulty of ejection. Increasing static friction char-
acteristics between seeds and seed metering device, reducing rotation speed of the metering device, de-
creasing arm length of the seed metering device,and properly controlling seed quantity are helpful for sta-
ble suction of seeds. When ejecting seeds , the ejection height should be as small as possible ,and intensity

of the jet flow field should not be too large for preventing rebounding of seeds.
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Fig.1 Structure scheme of the seed metering device
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Fig.2  Working principle of the pneumatic plate-type seed mete-

ring device
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Fig.3 Forcé diagram after being applied inertial force
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Fig.6 Force diagram during the ejection process
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Fig.7 Sowing experiment results

3 #ig

©OEEE T RS M R A R 3 A B AY
B 1AL S AT RR I B S SRR (1) K
[543 R T 0 0 R R0 R ,  BE
EHERD SRR i, R I HE R S R B R, (2) &
B 2R IR A T S HER RS R T B AR
BB R B AEARTE SR R T BT T, R AT
BB/ IS E B K. 3) R R RE MK, TR R
By ke , HEFR 8 0 IR 7L B 72 th A LS K, — AR R
FiAL B2 (0.6 ~0.7) (SR L B AR (4) 3
KRS I 55 0 9% 8 RO EL 25 B R TR B R
(B3 KA HERD EE. (5) HERPET o B 1L Fp T S 38,
RN S B IE R R R A K

SEH

(1] BB, KEZE,BREE SRR A SE BRI
PRI BB T]. RALEHTFE ,2005(2) :66-67.

(2] BRI, HZESE W EA, S REXHFEILNEELS
BB s [J]. Rk MLAR 1], 1989,20(3) :102-
104.

(3] H&R AZRHWAXETEEERMS[T]. RNLH
TRHAR REEY,1998(2) :6. '

[4] kA3, R E AT HBMAREAEAT]. &
S TSR R EEY,2004(10) :22-24.

[5] XiEfk,kER, XA LI LEEBEEEMREIR
SR (1], ARHLALEFST ,2005(2) :16-18.

(6] FRISHE, KEB, £o. MASZE(M]. L5 FE DR
£t ,2004 ;155-158.

(7] GUARELLA P, PELLERANO A, PASCUZZI S. Experi-
mental and theoretical performance of a vacuum seeder
nozzle for vegetable seeds[ J].J Agric Engng Res, 1996,
64:29-36.

[8] SIAL F S,PERSSON S P E. Vacuum nozzle design for seed
metering| J ]. Transactions of the ASAE, 1984,27 (3):
688-696.

[9] SHAFII S,HOLMES R G. Air-jet seed metering,a theoreti-
cal and experimental study[ J]. Transactions of the ASAE,
1990,33(5) :1432-1438.

(10] Z=HH, XU, BRik. K FEE o #E Rk B S W 3T
FEERRFE [T ] R E1R ,1999,30(6) :46-50.

[11] SRR BFRYUBRITRE [ M]. 65 YU AR
%t ,1982.310-318.

(12] X3z, Bz ik iR 5 XA M]. Jb . P EE S
AL, 2004 :111-117.

[RERE ALz





