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Table 1 Main technical parameters of design requirement
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1. Traction device 2. Transmission system 3. Shell 4. Centrifugal fan 5. Air
passage 6. Straw conveyor chains 7. Scraper 8. Bottom plate 9. Air outlet  10.
Tailboard 11. Plastic film box 12. Frame 13. Slideway 14. Onwards film frame
15. Sprocket rake 16. Ground wheel 17. Adjust lever 18. Plastic film conveyor
chains 19. Up filmtooth 20.Moving blade 21. Cutter shaft 22. Front bezel.
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Note: n; and arrow points are the straw conveyor chain wheel rotation
speed and rotation direction; n, and arrow points are the plastic film
transport chain wheel rotation speed and rotation direction; n; and
arrow points cutter shaft rotation speed and rotation direction.
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Fig.1 Cotton straw smashing and plastic film recycling
combined operation machine structure diagram
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1. Movable knife 2. Cutter shaft 3. Fixed knife
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Fig.2 Array of knives
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Note: v, is the machine forward speed,m/s; 4 (x,y) is a point of flail end
portion; R is radius of knife shaft, mm; R, is distance between knife shaft
center and flail center of gravity, mm; @ is balisongs work deflection angle,
(°); L, is distance between knife shaft center and pin shaft center, mm; L, is
distance between pin shaft center and balisongs end portion, mm; Lj is
distance between pin shaft center and flail center of gravity, mm; Ly is
distance between balisongs endpoint and pin shaft, mm; w, is the angular
velocity of the cutter shaft, rad/s; F'is the flail cutting resistance, N; F7 is the
centrifugal force, N; O is the center of cutter shaft;O; is the center of hinged
flail; m is the mass, kg.
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Fig.3 Balisongs force analysis
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1. Bottom plate 2. Receiving hopper 3. Sprocket wheel 4. Scraper
frame group 5. Scraper 6. Tailboard
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Note: w, is direction of the straw convey chains.
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Fig.4 Schematic diagram of straw conveying means
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Fig.5 Schematic diagram of scraper
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1. Conveyor chains 2. Tooth rake 3. Frame 4. Pin hole 5. Up film tooth
6. Adjust lever 7. Walkways 8. Onwards film frame 9. Slideway 10. Plastic
filmbox 11. Transmission shaft 12. Sets of teeth 13. Rack bar  14. Sprockets
e o3 WERIERIEBERIVER Ty RIS LA, (9.

Note: ws is direction of the plastic film conveyor chains; y is the buried
angle of up film tooth, (°).
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Fig.6 Schematic diagram of adjustable onwards membrane
frame
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Fig.7 Schematic diagram of transmission system
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Fig.8 Different crushing speed ratio corresponding balisongs
trajectories
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Note: w4 is direction of plastic film convey or chains; G is Plastic film
gravity, N; fis friction force, N; F3 is airflow impulsive force, N; Fj is
rackbar support force, N; F» is adjacent rackbar of plastic film pulling force,
N; a is the angle between airflow impulsive force and gravity flow, (°).
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Fig.9 Force analysis at the moment of taking off film
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Development and experiment of combined operation machine for
cotton straw chopping and plastic film collecting

Hu Kai, Wang Jikui®, Li Bin, Jiang Bei, Ding Shuangshuang, Li Tianwen
(College of Mechanical and Electrical Engineering, Shihezi University, Shihezi 832003, China)

Abstract: According to the problems of plastic film without distinction as straw, the plastic film recovery rate is
low, the effect is poor in removing the collected film, and plastic films are easy to wind in cotton straw chopping
and a plastic film collecting combined machine in Xinjiang province, the 4JM-1500 straw chopping and plastic
film collecting machine has been designed. It consists of a traction device, straw chopping device, straw
conveying device, floating gear-rake institution and chain rake device, film removing device, driven system,
plastic film box, and rack and wheel, etc. It can realize straw chopper returning, the straw separation with plastic
film, and the plastic film recycling with one operation. This machine combining the hammer device of cotton
straw chopping and scraper conveyor device, the machine could separate cotton straws and plastic film, and
collect the plastic film by the floating gear-rake institution and chain rake device. It also has a good effect for
ground profile modeling and improving the plastic film recovery ratio. It can remove the collected film though the
air force device in the operating process, which can prevent the plastic film winding with the film stripping device
and affect the work. The structure and working principle of the machine, and the parameters of working parts, and
main structures were determined through the main components designed. Knife shaft speed 73=1800~2200 r/min,
straw conveying speed n;=120~150 r/min, plastic film conveying chains speed 7,=60~90 r/min, film removing
wind speed v;=6.2~10.5 m/s and the working width was 1500 mm. It effectively decreased the labor cost and
enhanced the plastic film collecting efficiency. Field trials demonstrated that the separation ratio of cotton straws
and plastic film was 97%, the plastic film collecting ratio was 88.6%, and the film removing ratio was 89.4%
under the conditions of machine operating speed of 5-5.5 km/h and straw conveying speed of 1.8m/s, which could
meet the requirements of straw chopping and plastic film collecting. The research results could help to solve the
problem of plastic film pollution in farmland.

Key words: cotton, straw, plastic films, smash, recycling
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