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Design and Test of Self-propelled Residual Film Recycling
Machine with Spike-tooth Belt Film Collection System

LIU Xuanfeng'® ZHANG Xuejun' ZHOU Xin> QU Heng' JING Yaoyang' JIANG Yongxin® ZHANG Haichun®

(1. College of Mechanical and Elecirical Engineering, Xinjiang Agricultural University, Urumqi 830052, China
2. Agricultural Equipment Research Institute, Xinjiang Academy of Agricultural Sciences, Urumgi 830091, China)

Abstract; Aiming at the problems of low operating efficiency and insufficient residual film recovery rate
of the existing traction residual film recycler, as well as the poor separation effect of membrane impurities
due to the dispersed function of the film collecting system and the weak adaptability to the complex
working conditions in the field, a self-propelled residual film recycler was developed, focusing on the
design of the integrated film collecting-membrane impurity separation. A self-propelled film recycling
machine was developed, focusing on the design of the integrated “film collection — film separation — film
transport — film removal” function in one of the spiked belt film collection system. Combined with the
agronomic requirements of Xinjiang cotton fields and the analysis of mechanical characteristics of residual
film gripping, the staggered arrangement parameters of the film harvesting spike teeth and the key
structural dimensions of the main stripping drive roller were determined; the dynamic model of the film-
collecting belt system was constructed based on the ADAMS software, and the transverse deviation of the
belt joints and fluctuating characteristics of the tension were analyzed within the range of the system’s
rotation speed of 118 ~ 158 r/min. The simulation results showed that in this speed range, the lateral

offset of the belt segments was no more than 4 mm, and the fluctuation of tension force was controlled
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within +15% , which verified the dynamic stability of the transmission system. Taking the forward speed

of the implement, the speed of the film-retracting roller and the inclination angle of the belt as the test

factors, the Box — Benhnken experimental design method was used to carry out the field test, and the

optimal combination of operating parameters was obtained by using the response surface method of

optimization ; the forward speed was 8 km/h, the speed of the film-retracting roller was 138 r/min, and

the inclination angle of the belt was 89°. The results of the validation test showed that the residual film

recovery rate reached 91.17% under the parameter conditions. The research result can provide a

theoretical basis and technical support for the optimal design of the film collection system of self-propelled

residual film recycling equipment and the efficient operation on a large scale.

Key words: self-propelled residual film recycling machine; spike-tooth belt film collecting mechanism ;

dynamic simulation; parameter optimization; field test
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Fig.1 General structure diagram of self-propelled
spike-tooth belt residual film recycling machine
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Tab.1 Main parameters of pick-up device of spiked-tooth

belt-type residual film recycling machine
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Fig.2  Structure diagram of spike-tooth belt film
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Fig.3 Layout schematic of spike-tooth belt picking device
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Fig.4 Field operation arrangement schematic
of spike-tooth belt
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Tab.4 Experimental program and results

i3S
W75 X, X, X, Y/ %
1 -1 -1 0 88.72
2 1 -1 0 85. 34
3 -1 1 0 89. 84
4 1 1 0 90. 15
5 -1 0 -1 92.32
6 1 0 -1 90. 72
7 -1 0 1 88.55
8 1 0 1 85. 24
9 0 -1 -1 88. 69
10 0 1 -1 94. 09
11 0 -1 1 86. 74
12 0 1 1 87. 34
13 0 0 0 92.55
14 0 0 0 92. 69
15 0 0 0 91.73
16 0 0 0 91. 84
17 0 0 0 92.13
R5 HEHW
Tab.5 Analysis of variance
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X, X, 5.76 1 5.76  31.11  0.0008 s
X3 14.50 1 14.50  78.30 <0.0001 ==
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X; 5. 60 1 5.60  30.23  0.0009 o
B % 1.30 7 0.1851
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