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Design and experiment of chopping and returning device for cotton straw

Yin Yiwen' Quan Lazhen** Zou Yunmei'? LiJian® He Xueying® Xiao Xu'

(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 cotton straw chopping and returning device is designed for the small field in south of China, which consists of
cutting part, standing stem part, stubble chopping part, etc. cotton straws were feed by standing stem part, and then cut from
top to bottom in turn as well as stubble chopping. The device was mounted to the trolley in the soil bin and test by single
factor experiment and regression orthogonal experiment. The qualified rate of cotton cutting length, power consumption and
stubble rate are influenced by the moving speed, sawing disk rotational speed and guide slit width. It is shown that the
moving speed, saw disk rotational speed and guide slit width have a successive effect on the qualified rate of cotton cutting
length and stubble rate. Whereas the power consumption was mainly effected in turn by the saw disk rotational speed, the
moving speed and guide slit width. The operation parameters were optimized by plan solution. When the device was working
under the sawing disk rotational speed of 860 r/min, moving speed of 0.65 m/s and guide slit width of 60 mm, the lowest

power consumption was achieved to 5.91 kW with the qualified rate of 85% and stubble rate of 90%.

Keywords: chopping and returning device for cotton straw; qualified rate; power consumption; stubble rate
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Fig.1 The structure diagram of cotton chopped counters-field device
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Table1 Factors and levels of experiment
x,/(r-min™) x,/(m-s™) x5/mm
y 1050.0 0.950 100.0
1 1014.6 0.900 92.0
850.0 0.700 60.0
-1 685.4 0.490 27.0
y 650.0 0.450 20.0
Aj 164.6 0.205 329

stubble with different sawing plate of cotton cutting
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Fig.3 The total number of qualified rate, power consumption and

stubble with different movement speed of cotton cutting
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Table 2 The ternary quadratic regression orthogonal combination design table and test results
x1 X2 X3 zz,  mZs ZZs 2 z2 z2 z 2z z4 » » »s
1 10146 0.90 92 1 1 1 1 1 1 0.270 0.270 0.270 84.14 6.82 71.6
2 10146 0.90 27 1 -1 -1 1 1 1 0.270 0.270 0.270 84.50 6.78 75.0
3 10146 0.49 92 -1 1 -1 1 1 1 0.270 0.270 0.270 89.76 6.04 86.6
4 10146 0.49 27 -1 -1 1 1 1 1 0.270 0.270 0.270 89.44 6.10 88.3
5 6854 090 92 -1 -1 1 1 1 0270 0270 0270 7513 423 863
6 685.4 0.90 27 -1 1 -1 1 1 1 0.270 0.270 0.270 75.50 4.37 85.0
7 685.4 0.49 92 1 -1 -1 1 1 1 0.270 0.270 0.270 86.21 4.05 93.3
8 6854 049 27 1 1 101 1 1 0270 0270 0270 8825 411 950
9 1050 0.70 60 0 0 0 1476 0 0 0.746 -0.730 -0.730 88.36 5.33 86.6
10 650 0.70 60 0 0 0 1476 0 0 0.746 -0.730 -0.730 75.34 3.65 95.0
1 850 095 60 O 0 0 0 1476 0 -0730 0746 -0.730 77.88 547 733
12 850 045 60 O 0 0 0 1476 0 -0730 0746 -0.730 9140 506  96.6
13 850 0.70 100 0 0 0 0 0 1.476 -0.730 -0.730 0.746 82.74 5.17 88.3
14 850 0.70 20 0 0 0 0 0 1.476 -0.730 -0.730 0.746 82.67 5.21 91.6
15 850 070 60 0 0 0 0 0 0 -0730 -0.730 -0.730 8530 514 933
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Table 3 Experimental scheme and result for prediction verification
xd/(rmin™) xol (m-s7) xa/mm 1% kW 1%
1 860 0.65 60 86.2 5.88 93.52
2 860 0.65 60 85.7 6.09 92.48
3 860 0.65 60 84.6 6.12 94.26
4 860 0.65 60 85.4 5.96 92.74
5 860 0.65 60 85.2 6.03 93.71
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