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Design and Test of Secondary Seed Feeding Mechanism of
Air-suction Roller Dibbler for Cotton

ZHANG Chunyan KANG Jianming PENG Qiangji ZHANG Ningning WANG Xiaoyu JIAN Shichun
(Shandong Academy of Agricultural Machinery Sciences, Ji’ nan 250010, China)

Abstract ; In order to solve the problem of the seeding quality descend caused by the poor performance of
the dibbler, a secondary seed feeding mechanism was added between the seed taking plate and the duck’s
beak. The purpose was to improve the seeding performance by planning the seed movement path,
reducing the height of seed point, and reducing the phenomenon of missing and replaying. On the basis
of the air suction roller type dibbler, the installation position, seed path contour, entrance and exit
structural parameters of the secondary seed feeding mechanism were designed and analyzed. The
trajectory, velocity and seeding performance of seeds were discussed by discrete element method. The
causes of the phenomenon of missing and replaying were clarified. And the evaluation index of seeding
performance of secondary seed feeding mechanism was determined as follows: qualified index, missing
index and replaying index. Three factors quadratic rotation orthogonal combination test was carried out to
study the influence of installation angle, operating speed and inner seed channel height on seeding
performance. The results showed that the installation angle had a great influence on the seeding
performance, the height of inner seeding channel had the least influence on the pass index. When the
installation angle was 10. 95°, the operating speed was 3. 29 km/h, and the height of inner seed channel
was 16. 68 mm, the qualified index was 98.40% , the missing index was 0.85% , and the replaying
index was 0.75% . Field experiments were carried out, the qualified index of the dibbler with the
optimized secondary seed feeding mechanism was 98. 06% , which was 2.21 percentage points higher
than that of ordinary dibbler.
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Fig. 1 Structure diagram of air-suction roller dibbler
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Fig.5 Seed movement schematics
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Fig.6 Entrance structure diagram of internal seed channel
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Tab.4 Significance analysis of regression equation

52 B aEL TG 48 41 HREIR

KIE - CEHM HHE F P FHR A F p FHM HEHE F p
] 2.67 9 53.59  <0.0001* 0. 48 9 21.59  <0.0001* 0.91 9 30.15  <0.0001*
X, 0.21 1 37.49  <0.0001*  0.054 1 21.78  0.0004* 0. 041 1 12.35  0.0038*
X, 0.072 1 1311 0.0031* 0.019 1 7.70  0.0157* 0.016 1 4.73 0.0487*
X3 0. 060 1 10.81  0.0059 0.012 1 4.74  0.0485" 0.017 1 5.13 0.0413*
XX, 4.05x1073 1 0.73 0.407 6 0.013 1 5.13 0.0413* 1.25x107% 1 0.38 0.5497
XX, 0. 097 1 17.50  0.0011* 0.011 1 4.51 0.053 4 0. 036 1 11.00  0.0056
XX 2x107* 1 0. 036 0.8521 4.05x107% 1 1.62 0.2249 5%107? 1 1.51 0.2411
X2 1.10 1 198.06  <0.0001* 0.22 1 88.70  <0.0001* 0.32 1 95.64  <0.0001 "
X2 0.53 1 96.23  <0.0001*  0.041 1 16.45  0.0014™ 0.28 1 84.04  <0.0001*
X2 0.63 1 113.68  <0.0001** 0.11 1 45.39  <0.0001* 0.21 1 63.10  <0.0001 *
W% 0.072 13 0. 032 13 0.043 13

&4 0. 043 5 2.32 0.139 1 0.019 5 2.33 0.1378 0. 028 5 2.93 0.0856
B2E 0.029 8 0.013 8 0.015 8

S 2.74 22 0.52 2 0.95 2

W FREREE(0.01 <P<0.05), = FREFWEE(P<0.01),
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Fig. 14 Field work and experimental results
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Tab.5 Field test parameters

ZH A4l B4l c4 D4 E4
GRS/ (°) 12.00 20.00 4.00 10.95
FEMV#EE/ (km-h 1) 3.29 3.46 4.75 2.17 3.29
P IE 5/ mm 16.50 19.50 13.50 16.68
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