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Design and test of the picking and dropping plug seeding device
Xun Zhenfu'?, Sun Songlin*?", Zhang Wujin*?, Yang Biao'?

(1.College of Engineering, Hunan Agricultural University, Changsha 410128, China; 2.Modern Agricultural Machinery
and Equipment, Hunan Engineering Research Center, Changsha 410128, China)

Abstract: A device was designed to pick and drop the plug seeding of vegetable and tobacco, which consist of a
translating mechanism and a picking and dropping mechanism. The plug seeding with 3 or 4 main leaves was used to
test the performance of the device. The single factor test and orthogonal test was done to test the damage rate, the
successful picking and dropping rate, dependent on the speed of picking seedlings, the mounting height of seedling
clamp, and the insertion angle of seedling claw. The single factor test results show that when the speed of picking
seedling was 120 r/min, the damage rate was 1.5%, the successful picking rate was 92.5%, and the successful dropping
rate was 93.12%. As the mounting height of seedling clamp was 90 mm, the damage rate was 1.32%, the successful
picking rate was 91.2%, and the successful dropping rate was 94.45%. When the insertion angle of seedling claw was 7°,
the damage rate was 1.28%, the successful picking rate was 93.35%, and the successful dropping rate was 93.31%.
Orthogonal experiment results show that the device has the best performance with the damage rate of 1.28%, the
successful picking rate of 93.35%, and the successful dropping rate of 93.31%, when operating under the picking
seedling speed of 120 r/min, the seedling clamp mounting height of 90 mm, and the seedling claw insertion angle of 7°.
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Fig.1 The device structure of hole tray seedling taking
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Fig.2 The structure of seedling taking
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Fig.3 The structure of Transplanting test bed
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Fig. 4 Hole tray initial orientation diagram
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Table 1 Factors and levels of the experiment
4-2-5 3~4 A /(r-min™) B /mm Cci)
3.2 mm 28 mm 1 90 80 5
620 mm? 250 mm><500 mm 2 120 90 7
. 3 150 100 9
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Table 2 The results of orthogonal test
Al(r-min™) B/mm CI(®) 1% 1%
1 90 80 5 1.22 90.0 95.6
2 90 90 7 1.25 95.0 94.7
3 90 100 9 2.00 89.0 94.0
4 120 80 7 1.10 93.0 96.0
5 120 90 9 1.12 925 95.2
6 120 100 5 1.35 89.7 96.7
7 150 80 9 1.40 87.0 95.5
8 150 80 5 1.70 88.3 96.7
9 150 100 7 1.85 88.0 96.9
Ky 274.00 270.00 268.00
K, 275.20 275.80 276.00
Ks 263.30 266.70 268.50
ki 91.33 90.00 89.33
kz 91.73 91.93 92.00
ks 87.76 88.90 89.50
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% 2(8)
Ky 284.30 287.60 289.00 Ky 4.47 3.72 4.27
K> 287.90 286.60 287.60 K, 3.57 4.07 3.75
Ks 289.60 287.10 285.90 Ks 4.95 5.2 497
kq 94.77 95.87 96.33 kq 1.49 1.24 1.42
ko 95.99 95.53 95.87 ko 1.25 1.36 1.25
ks 96.63 95.85 95.33 ks 1.65 1.73 1.66
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