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Design and Experiment of Vegetable Transplanting Clip Stem Seedling Device
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Abstract: Aiming at the problems of low operation efficiency and poor operation quality of semi-automatic
transplanting machine, a stem-type automatic seedling picking device for vegetable transplanting robot
was designed. The seedling pick-up device can realize efficient and high-quality automatic seedling pick-
up and delivery operation through whole row of seedling pick-up, equidistant seedling separation and
precise seedling delivery. The motion mechanics model of multi-stage scissors seedling mechanism and
clamping seedling device was established. The model design and analysis calculation of the falling motion
and pneumatic system of pot seedlings were carried out, and the seedling test device was built. Plug
pepper seedlings were selected as the research object, and the seedling age, matrix moisture content and
seedling frequency were taken as the experimental factors. A single factor experiment was designed to
evaluate the success rate of seedling and matrix crushing rate. According to the test results, the Box —
Behnken response surface analysis method was used to design the orthogonal experiment. The effects of
the interaction between seedling age and substrate moisture content, seedling age and seedling picking
frequency, substrate moisture content and seedling picking frequency on the seedling picking effect were
explored, and the seedling picking parameters were optimized. The results showed that when the seedling
age was 33 d, the water content of pot seedling substrate was 46% , the frequency of seedling picking was
75 plants/min, the success rate of seedling picking was 97.36% , and the substrate crushing was
5.07% , which could meet the requirements of seedling picking and throwing of field automatic
transplanting.

Key words: vegetable automatic transplanting machine; clamping stem seedling device; pneumatic

seedling clamping device
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stem-clamping seedling picking device
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Fig.2 Schematic of seedling picking process of
seedling picking device
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Fig.3 Working principle of seedling mechanism
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Fig.5 Mechanism diagrams of seedling clamping device
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Fig.6 Analysis diagram of bowl seedling movement
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Fig.9 Univariate test results
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Tab.1 Orthogonal test coding
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Tab.2 Test results

I -
e Rk T o R bR

A/d K B/% (F-min~") I I
1 30 40 80 97.40 7.41
2 30 30 90 91. 67 12.50
3 35 50 80 97.92 10. 32
4 30 50 70 97.18 5.97
5 35 30 80 94. 44 5.65
6 25 50 80 96. 67 9. 09
7 35 40 70 96. 55 5.80
8 30 40 80 95.31 6.38
9 30 50 90 90. 00 10. 17
10 35 40 90 92.31 6. 06
11 30 40 80 96.97 5.77
12 30 40 80 97.26 7.58
13 30 30 70 98. 28 4.00
14 25 40 920 92.42 17.05
15 25 30 80 93.75 13. 89
16 25 40 70 95.52 8.70
17 30 40 80 98. 46 5.57
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Tab.3 Result of variance analysis

L Sk 7 F P
A 1.02 0.34 0.5779
LS RS B 1.65 0.55 0.483 1
c 55. 81 18.58 0.003 5
A 112.43 26.24 0.001 4
FE STk AR R B 6. 84 1.60 0.2467
c 67.92 15.85 0.005 3
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Fig. 10 Effects of interaction on success rate of seeding dropping
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Fig. 12 Seedling test results of test platform
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Tab.4 Operation performance verification test results
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