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Design and test of a cam for the plug seedling pick-up
mechanism with sector gear

GAO Xiang-yu'* QUAN Wei'? SUN Song-lin'?* XIAO Ming-tao'?

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

Abstract: To realize the auto-pick up of plug seedlings by 2Y-2 type semi-auto transplanter, an auto plug seedling
pick-up mechanism constituted with sector gear, grooved cam and retractable seedling clip is designed. As the wheel
hub-shaped grooved cam influences the motion trajectory, main structural parameters including the law of motion,
center-to-center spacing, the length of swing rod and polar radius were designed and calculated. And orthogonal test was
applied on the depth reached, the installing angle, the moisture content of the matrix and the rotational speed which
influence seedling picking of the mechanism. The results showed that when the depth of the seedlings is 34 mm, the angle
is 75°, the moisture content of the matrix is 22% and the rotational speed is 18 r/min, the amount of matrix falling off the

plug seedlings, the total length of the broken roots and the seedling leakage rate all reached the minimum.
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Fig.1 Structural diagram of the seedling pick-up mechanism
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Fig.2 Displacement curve of the cam
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Table 1 Parametric design for the cam
o) vi(°) w0 e 3 AEORIGIERE
0 0.000 0.447 22.023 0.000 3.1 iitgﬁ*;]-*sl_

10 0.221 0.450 22.200 4.979

20 0.875 0.462 22.725 9.049

30 1.938 0.480 23.578  11.930 4 D 670

40 3.368 0.505 24726 13.540 mmx340 mm 20

50 5.111 0.536 26.121  13.938 10 200

60 7.099 0.570 27.710  13.256

70 9.256 0.608 29.428 11.655

80 11.500 0.647 31.207 9.300

90 13.744 0.686 32.978 6.359
100 15.901 0.724 34.670 2.997
110 17.889 0.759 36.221  —0.626
120 19.632 0.789 37.573 —4.351
130 21.062 0.814 38.676  —8.039
140 22.125 0.833 39.493 -11.566
150 22.779 0.844 39.994 —14.835
160 23.000 0.848 40.163 -17.776 Fig.3 Model mechanism under working
170 23.000 0.848 40.163 -20.476
180 23.000 0.848 40.163 —22.985 3.2 ﬁtgﬁﬁi%
190 23.000 0.848 40.163 -25.218
200 23.000 0.848 40.163 —27.111
210 23.000 0.848 40.163 -28.618
220 22.651 0.842 39.896 —29.580
230 21.613 0.824 39.100 —29.878
240 19.919 0.794 37.795 -29.528
250 17.619 0.754 36.011 —28.524
260 14.784 0.705 33.795 -26.826 4
270 11.500 0.647 31.207 —24.354 3 L9(34) [10]( 2) 4
280 7.866 0.584 28.322 -20.955 i
290 3.994 0.516 25227 -16.373 *2 EXRBEZ
300 0.000 0.447 22.023 -10.196 Table 2 Factors and levels for the orthogonal test
310 0.000 0447 22023 -5.239 Al BIC) Y

mm Cl% (rmin )
320 0.000 0.447 22.023 0.000 1 30 70 20 18
330 0.000 0.447 22023 5239 ) 34 75 ” 21
340 0.000 0.447 22.023 10.196 3 38 80 24 24
350 0.000 0.447 22.023  14.633
360 0.000 0.447 22.023 18.383
46 mm 51 mm
(3

40°~45°

70°~80°1"*!
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Table 3 Result of the orthogonal test
A B C D g /mm /%
1 30 70 24 21 2.89 31 12
2 30 75 20 18 1.63 20 13
3 30 80 22 24 4.61 30 10
4 34 70 22 18 2.13 34 8
5 34 75 24 21 2.34 22 8
6 34 80 20 21 4.39 30 9
7 38 70 20 24 5.11 31 11
8 38 75 22 21 3.64 34 9
9 38 80 24 18 2.31 29 12
R, 0.733 1.233 1.197 1.997
R, 433 6.67 5.67 4.00
R; 3.33 0.33 2.00 133
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