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Vertical Lift Type Single Profiling Cotton Topping Machine

He Lei' Liu Xiangxin' Zhou Yali' Zhao Yan' Hu Bin’
(1. Mechanical Equipment Research Institute, Xinjiang Academy of Agricultural and Reclamation Science, Shihezi 832000, China
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Abstract; For agronomic requirements for cotton topping and unsatisfactory profiling effect of the existing
machine, a kind of vertical lift type single profiling cotton topping machine was designed. Its structure
and working principle were proposed. Central composite test was used on the factors which had effect on
profiling effect and quality of topping of the proposed machine. The quadratic regression model of
correlation coefficient and walking speed, profile plate and cutting distance, and pump flows were built
respectively. The optimal structural and operated parameters were obtained by analyzing the response
surface of model. The results showed that, when the travel speed was 0. 86 m/s, distance profile plate
with cutter was 0. 543 m, and the pump flow 4. 69 L/min, the best profiling effect and topping quality
could be achieved with a correlation coefficient of 0.961. The field test showed that the optimized
program was feasible, which provided theoretical basis for design of vertical lift type single profiling cotton
topping machine.
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Fig. 1 Sketch map of vertical lift type single profiling
cotton topping machine
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Tab.1 Main design parameters of vertical lift type single
profiling cotton topping machine
8 gl
1100 x2 200 x 1450
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LTINS Y 180
FITE/ % =85
YEMV R /km + h ™! 2.5~4
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e 6/ 47 6 (TR )
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Fig.2 Schematic diagram of experimental platform structure
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Tab.2 Experimental values and coded level
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-1.682 3.4 0.50 0. 65
-1 3.8 0.52 0.73
0 4.5 0.55 0.85
1 5.2 0.58 0.97
1. 682 5.6 0. 60 1.05
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Tab.3 Testing results
R85 55 X, X, X3 c
1 -1 -1 -1 0. 869
2 1 -1 -1 0. 897
3 -1 1 -1 0. 834
4 1 1 -1 0.935
5 -1 -1 1 0. 836
6 1 -1 1 0.814
7 -1 1 1 0. 831
8 1 1 1 0.913
9 -1.682 0 0 0. 836
10 1. 682 0 0 0. 882
11 0 -1.682 0 0. 825
12 0 1. 682 0 0. 871
13 0 0 -1.682 0. 946
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Fig.3 Relationship of single factor and correlation coefficient
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Fig.4 Response surface of factor effect on correlation coefficient
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