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Abstract; With the development of specialization and large-scale vegetable planting in China, factory
seeding was widely used, and there was high requirement for sowing. Vegetable tray seeding machinery is
one of the core equipment of vegetable seedling. In order to solve the problems of low productivity, high
labor intensity in manual seeding and the current planting machine being not suitable for the need of small
and medium sized planting greenhouses in China, the automatic seeding device used in greenhouses was
designed on the base of the analysis of characteristic parameters of rape and cucumber seeds. One side of
the seeding device can be folded in order to carry it easily. The size of folded seeding machine was
500 mm x 500 mm x 750 mm. The device was designed with a multifunctional integrated structure,
including hole-punching and seeding, which simplified the working procedure. Both the hole-punching
and seeding can be achieved accurately through detecting the position of the notch in the tray by laser
sensor. The success rate of seed adsorption was an important factor of seeding machine. The success rate
of adsorption would directly affect the success rate and production efficiency of seeding machine.
Experimental results showed that the size of suction head had effect on suction success rate when pressure

was decided. The suction success rate was high when the diameter of suction head was within 0.6 ~
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1.2 mm and the vacuum degree was 8 kPa. Selecting the diameter of 0. 6 mm,the success rate reached

over 90% when pressure was higher than 6.2 kPa for rape seeds and 8.3 kPa for cucumber seeds. By

orthogonal experiment, it was found that the best adsorption effect was with vacuum degree of 10 kPa and

diameter of 0. 6 mm. Compared with manual seeding, the efficiency of seeding machine was improved by

12.9 times. The research provided a new structure and design idea to solve problem in seeding.

Key words: vegetable; seeding machine; punching; tray; portability; design
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Tab.1 Results of characteristic parameters of
rapeseeds and radish seeds
EY B2 d/mm JiiiE m/g
SR 1.81 2.84x107?
Hr i 22 0.251 0.312
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Tab.2 Results of characteristic parameters of

cucumber seeds

ZH KE a/mm 558 b/mm  JEE h/mm JEE m/g
-1 {E 9.81 4.02 1.24 6.34 %1072
o o 22 1.071 0.359 0.525 0.372
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Fig.4 Sketches of structure parameters of seeds
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Tab.3 Dimension parameters of suction head
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545 o 0. 60 0.92 30
6= ®in 0.51 0.82 30
75 kK 0.41 0.70 30
8 ., 0.26 0.50 30
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Tab.4 Orthogonal test factors and levels of suction nozzle

e 75 i A/kPa 7% B/mm
1 8 0.51
2 9 0.60
3 10 0. 84
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Tab.5 Test scheme and test results

RS NERE) S Lz i3 F N F
A/kPa B/mm R, /% R,/ %
1 8 0.51 96.2 92.4
2 8 0. 60 98. 1 93.3
3 8 0. 84 95.2 93.3
4 9 0.51 9.71 94.2
5 9 0. 60 98. 1 97.1
6 9 0. 84 96.2 95.2
7 10 0.51 97.1 97. 1
8 10 0. 60 98. 1 98. 1
9 10 0. 84 97.1 98. 1
x6 WMEIWER
Tab.6 Result of range analysis
il S N
EiFa HES 1Lz B Lz
A, /kPa B,/mm A,/kPa B,/mm
I ky 0. 965 0. 974 0.930 0. 946
BIMH &y 0.971 0. 984 0. 955 0. 962
BIfE &, 0. 987 0. 965 0.978 0. 955
W2 R 0.022 0.019 0.048 0.016
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Tab.7 Comparison of machine seeding and

manual seeding
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P 5l 2y I 1% % \ x‘ )
%o %o (L -min ™)
F LM 84.8 15.2 65
Bl 45 Fh 98. 1 1.9 840
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