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Design and test of baling mechanism for small-type cotton harvester device

Yao Zuyu! Quan Lazhen ¥  Zou Yunmei? Dai Zhenwei' Yin Yiwen® LiJian® He Xueying'

(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: The baling mechanism is designed for the Self-manufactured small crawler self-propelled cotton harvest device,
to solve the cotton stalk baling problem after mechanical pull-out in southern hilly region. Selecting the JX013 cotton
as material, the single factor and multi-factor orthogonal on the basis of the main factors test was used to investigate the
influence of the spike-tooth drum rotational speed, the drawing roller speed, the saw blade rotation speed, and the
compression frequency on the total number of balingthe bundles rate, and the bale density. The results showed that when
the spike-tooth drum rotational speed is 270 r/min, the drawing roller speed is 280 r/min, the saw blade rotation speed is
1 100 r/min, and the compression frequency is 30 time/min, it could ball 201 bales per hour. The bundles rate was 99.45%
and the bale density to 19.57 kg/m®, which meet the cotton baling industry standards.
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Fig.1 The structure diagram of tying device
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Fig.2 The total number of baling ,bundle rate and packing

density with different tooth roller spe
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Fig.3 The total number of baling, bundle rate and packing

density with different traction roller speed
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Fig.4 The total number of baling ,bundle rate and packing

density with different blade rotational speed
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Fig.5 The total number of baling ,bundle rate and packing

density with different compression frequency
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Table 2 Results of orthogonal test
AJ(r-min™) B/(r-min™?) C/(r-min™) D/( -min™) / 1% I(kg-m™)
1 230 280 700 20 190.00 98. 59 17.27
2 230 290 900 30 200.00 99.47 19.05
3 230 300 1100 40 197.00 98.16 18.52
4 250 280 900 30 186.00 98.62 18.60
5 250 290 1100 20 196.00 98.32 17.94
6 250 300 700 40 198.00 97.34 19.26
7 270 280 1100 30 201.00 99.45 19.57
8 270 290 700 40 199.00 99.63 18.87
9 270 300 900 20 202.00 98.77 17.43
L K1 587.00 577.00 587.00 588.00
K, 580.00 596.00 584.00 599.00
Ks 602.00 597.00 595.00 582.00
kq 195.67 192.33 195.66 196.00
ko 193.33 198.67 194.67 199.67
ks 200.70 199.01 198.32 194.04
M Ky 296.22 296.20 295.56 295.68
K 294.28 297.42 296.86 295.58
Ks 297.85 294.27 295.93 296.41
Ky 98.74 98.73 98.52 98.56
ko 98.09 99.14 98.95 98.52
ks 99.28 98.10 98.64 98.80
P Ky 54.84 55.44 55.40 52.64
K; 55.80 55.86 55.08 57.88
Ks 55.87 55.21 56.03 55.99
kq 18.28 18.48 18.46 17.54
ka 18.60 18.60 18.36 19.29
ks 18.62 18.40 18.67 18.66
RL 22.00 20.00 11.00 17.00
Rp 0.34 0.20 0.31 1.75
Rwm 1.19 1.04 0.43 0.28
A, B; Cs D,
4 g
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