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Design and Experimental Optimization of 4CML — 1000 Type Chain
Rake Film Recycling Machine
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2. College of Mechanical and Electrical Engineering, Tarim University, Alar 843300, China)

Abstract. Traditional rake mulching film recycling machine had the problem of difficulty in unloading
and packing film, poor continuity of the work. In order to solve such problems, a kind of chain rake type
mulching film recycling machine which can realize continuous raking film, collecting film, transporting
film, shaking off soil and unloading film was designed. The recycling machine mainly composed of frame,
membrane shovel, chain rake, collecting box and so on. In order to optimize the performance of the film
recovery machine, first of all, the single factor test and response surface optimization experiment were
carried out on structural parameters and working parameters in soil tank laboratory. Through experimental
study in soil tank, the quadratic regression equation of mulching film recycling rate, unloading film rate
and quality of the soil in the film were obtained. The optimal parameters were as follows: the spacing
between rake teeth assembly was 300 mm, the number of rake tooth in single rake was 5, the depth of
rake tooth inserting soil was 84. 41 mm, film recycling machine forward speed was 2. 542 km/h, and the
speed of the chain rake was 0. 417 m/s. Finally, through field experiments, the performance indicators of
this type of mulching film recycling machine were as such: mulching film recycling rate was 90.2% ,
unloading film rate was 88. 1% , and the entrained soil weight was 0. 41 kg/m. Field experiments show
that the chain rake type mulching film recycling machine can meet production requirements.

Key words: mulching film recycling machine; chain rake; structural design; experimental optimization
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Fig.1 Chain rake film recycling machine

L5 ML 2 B 3. 85 4. fikeE S W 6. KK
i 7. Wshiie 8. TahEEfe 9. KA 10 BiZhiE 11N
HhEEse 12 BRILIREESE 13 T

ALH O B s, iy /N R AL A2 51 AT E
PRI, 15 5 e A JE 57 e 2Tt 2 1) b 8 5 1 8
5, B WSCAIL i e 3 i AR R 8D Sl e A L Bl
R AE Sh BE RS e Bl B AL A S AL U 5 IR BE 1Y
Bl e ¥ iz B, % 2 o8 Bk R B A L R S
4 AR R
1.2 o EB gt
1.2.1 40

SR i I ] WAOBIL B A0 T, e RS A R S
i 3% B 2 A o

RV B s BB AR AT 2 s, e R DA AR 15 il
2RI, R AT p P SRR R[] 5 0 RS 1A il L AR B

i LI A AR o R A L AR A R D R T
M PR RE Y G S S Rz —

B2 fm i S sos EE
Fig.2 Schematic diagram of chain rake assembly
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Fig. 8 Effect of number of rake teeth in single row on

recovery performance
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Tab.1 Test factors and levels coding
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Tab.2 Test scheme and results of response surface

experiment
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Fig.9 Response surfaces of effect of work factors on mulching film recovery ratio
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Tab.4 Experimental results of field experiment
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