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Ifluence of seed tray vibration on work performance of
suction-vibration type precison seed device

Liu Cailing, Song Jiannong
(College of Engineering, China Agricutural University , Beijing 100083, China)

Abstract The motion of seeds and the suck action will be affected by the working parameters and structural parame-
ters of the seed tray. The effect of the vibration parameters of the seed tray to the rate of seed vacuum was investigat-
ed by range analysis and variance analysis. The results indicated that the impact sequence to the rate of seed were the
rigidity of spring, eccentricity, motor speed o rotation. The result of the range analysis was the same as the variance
analysis. On the basis o this,the optimal parameters o the seed tray are obtained by regression analysis. The rate of
seed vacuum amount to 100 % when the rigidity of spring is 53. 82 N-mm™ * the eccentricity is 1. 5 mm, the best motor
speed o rotationis 1 110 r-min” * or so. The results dffered a criterion of parameters optimization of the whole ma-
chine.
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Table 2 Resultsof the orthogona experiments
' 1 2 ’ [2] A B C
SEHE - / / / vl %
= (rrmn? mm (N-mm™ 1) '
- R X 1 1(750) 1(1.40) 1  1(18.44)  46.82
15#\?5 . | 2 1 2(2.10) 2 2(53.82) 59. 26
! o ° .| 3 1 3(3.700 3  3(72.56)  48.90
wE-T g 4 2(900) 1 3 2 83. 43
| 5 2 2 1 3 77.39
et E—& 6 2 3 2 1 57.73
7 3(1050) 1 2 3 52.91
8 3 2 3 1 50. 61
1 9 3 3 1 2 78.58
Fig.1 The suctiorrvibration type precison seed device Ky 154. 98 183.16 202.79 155.16
0.4 kw, 0 Ky 218. 55 187.26 169.90 221.27
1500 r-min"*; Z\W1000-938 : Ksj 182.10 185.21 182.94 179.20
1 kw, 1.5 kPa, 1.8 m®- R, 21.10 137 10.96 22.04
min ! S 678.36 2.80 182.87 746.48 S=1610.51
2 ( 3 :
(31 , B , Sg
, 3 Se
’ Lo (34) [4] S 2
1 , ) )
5 F @ =0.01) : A C
. , C>A; B
Table1l Tes factorsand levds C>A>B,
/ / / 3
(r-min" %) mm (N-mm-" %) Table 3 Analyssof variance
1 750 1. 40 18. 44 S F
2 900 2.10 53.82 A 678. 36 2 339.1801 242.127"°
3 1050 3.70 72.56 B 2.80 2 1.4008
A xB 182. 87 2 91.4342  65.271°
C 746. 48 2 373.2410 266.442" "
C>A>B, CoA2B2 e 2.80 2 1.4008
’ A B : S  1610.51 8
2 ' “Fooy (2,2) =99.0,F.05 (2,2) =19.0; * B
A B Az Ba
, . Az B1 A B



14 2004

; ‘Y=
3 - 0.008 658 8x>+0.323286 4x - 2.076 659 1,
R=0.94,
) , T , a , To
53.82 N - ty2(n-2),
mm~? 1.50 mm, , ,
, 4 Micro T
4
Table 4 Reation between the motor eed of rotation and the rate of seed vacuum
[ (r-min" ) 60 780 815 1050 1080 1170 1185 1200
! % 33.33 55.26 86. 84 98. 07 99.24 96. 49 90. 93 86. 85
, 1116r-min"* 53.82N-mm !, 100 %
94.1% ,
1110r-min * | 100 %,
1110r-min"* 1.5 mm
53.82 N- mm !
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