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Design and experimental of a mechanism to pull out the cotton stalks

Dai Zhenwei®, Quan Lazhen?", Zou Yunmei?, Yao Zuyu, Yin Yiwen?, Li Jian*

(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: A mechanism is designed to pull out the cotton stalks for the small-type caterpillar self-propelled pull-out
cotton stalk machine. The mechanism is mainly composed of the rotating knife roller, the conveying screw tooth, the
compression roller and the cleaning roller. For the complex terrain and different spacing in southern, it can pull out cotton
stalks on different lines, clean the soil on the root of cotton, and not easy to pull off the cottons. The single factor and
multi-factor orthogonal experiments are carried out on the basic factors of the movement speed of machine, the rotation
speed of knife roller and the depth of roller blade into soil to affect the respective rate of the cotton stalks being pulled out
and off. The results showed that the cotton stalk pulling out rate is 95.8%, and the pulling off is 9.6% when the depth of
roller blade into soil is 15 cm, the rotation speed of knife roller is 415 r/min and the movement speed of machine is 0.8
m/s. It is concluded that the depth of roller blade into soil, the rotation speed of knife roller and the movement speed of

machine have a significant effect on the rates of pulling out and off.
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Fig.1 Machine structure sketch of cotton stalk pulling machine
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Fig.2 Structure sketch of cotton stalk pulling institutions
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Table 1 Influence factors and levels for the test

Al(m-s™T) B/(r-min™) Clcm
1 0.6 355 5
2 0.8 415 15
3 1.0 475 25
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Table2 Result of orthogonal tests
Al(ms™) B/(r-min™) Clcm 1% 1%
1 0.6 355 5 84.5 175
2 0.6 415 15 91.4 7.2
3 0.6 475 25 89.6 6.7
4 0.8 355 15 90.2 8.9
5 0.8 415 25 96.8 5.2
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Al(m-s™) B/(r-min™) Clcm 1%
6 08 475 5 86.7 146
7 1.0 355 25 89.7 96
8 1.0 415 5 85.2 15.7
9 1.0 475 15 92.7 13.7
Kq 265.50 264.39 256.41
K 273.69 273.39 274.29
Ks 267.60 269.01 276.09
ke 88.50 88.13 85.47
k. 91.23 91.13 91.43
ks 89.20 89.67 92.03
Kq 31.40 36.00 47.79
Kz 28.70 28.14 29.79
Ks 39.00 35.01 2754
ke 10.47 12.00 15.93
k. 958 9.38 9.93
ks 13.00 11.67 9.18
273 3.00 6.57
3.43 2.63 8.77
A, B, Cs
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