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a. Structure scheme
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b. Picture of real products
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1.Suspension bracket 2.Gearbox 3.Angle adjustment lever 4,12.Chain
5.Fixing bracket 6.Chain of film residue 7.Adjusting lever of impeller
bracket  8.Picking-up film tooth  9.Sealing cover 10.Impeller bracket
11.Guide rail of unloading film 13.Impeller 14.Box of collecting film
15.Depth Wheel 16. Pallet spring 17.Limited lever 18. Pallet 19. Loosening
soil shovel 20.Frame

B 1 AT = L A ) B Fe 524 B
Fig.1 Structure scheme and picture of real products of chain
guide rail -type plastic film collector
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Table 1 Main technical parameters of chain-type plastic film

collector
i H Item 24 Parameter
HEHURS (Kox i x )
Size of whole machine 2.0x1.10x1.40
(lengthxwidthxheight)/m
TR % Working width/m 0.90
fic &3} /7 Mating power/kW =12.5¢NE VU HERIAL)
H:4:77 30 Suspension mode Ja =R
HL#% 7 &2 Machinery weight/kg 85
TAEH % Working speed/(km-h™") 3~3.5
A2 % Productivity/(hm?-h™) 0.3~0.5

FRAE AR Collected rate /% >90

2 BB
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b. Movement diagram of picking-up

a. faETEHESI

a. Arrangement diagram of

picking-up film tooth film tooth
y/m
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c. FRE YT A Iz Bz

c. Terminal movement track of picking-up film tooth

LS 2.8

1. Joint lever 2. Picking-up film tooth

W B 2a W, o AAHATEREATAIPE, mms b NFHHGRYEEE, mm: B A
BEHEATEE, mm. 8 2b v RHURRTIEERE, mes™s ¢ OHURATHERS A,
ss R EBEESS A%, ms L BN KB, m: o EREES R, rad s
Note: In Fig.2a, a is the distance between adjacent joint lever, mm; b is the
distance between picking-up film tooth at the same row, mm; B is width of joint
lever, mm. In Fig. 2b, v is advancing velocity, m's™; #is advancing time, s; R is
radius of chain wheel for film transmitting, m; L is length of picking-up film
tooth, m; w is angular velocity of chain wheel of film transmitting, rad-s™.

B2 #EEHIERRREFETHE
Fig.2 Diagram of picking-up film tooth arrangement and working
principle
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1. Picking-up film tooth 2. Fixing bracket 3. Guide rail of unloading film
4.Impeller of unloading film 5.Box of collecting film 6. Pallet 7. Pallet spring
8.Limited lever 9. Loosening soil shovel 10.Plastic film residue

B3 HEhHRRETER
Fig.3 Diagram of transportation and unloading principle for film
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Fig.4 Diagram of guide rail
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1.Angle adjustment lever 2.Fixing bracket 3.Frame 4.Loosening soil shovel

Hs5 RBEFALABALETER
Fig.5 Diagram of penetrating angle adjustment for
loosening soil shovel
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Table 2 Experiment result

ANX RSB AR i Film weight /g

pudi 3 — — — —— — FH ELVES
Speed/(km-h™) w5 1 W 2 X5 3 X5 4 w5 5 Average weight/g Collected rate/%
Test 1 Test 2 Test 3 Test 4 Test 5
3.0 182.45 188.30 194.63 183.55 192.72 188.33 93.0
3.5 182.43 190.24 186.17 192.34 189.43 188.12 92.9
4.0 181.45 184.87 193.63 187.92 189.73 187.52 92.6
4.5 186.36 182.58 190.43 191.37 182.81 186.71 92.2
3.4 i g Al R - B 7 5 0 T T AR SR AR A . lARIER
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Design and test of chain guiderail-type plastic film collector

Lt Zhaogin®?, Zhang Lei*, Zhang Guangling®, Liu Shufeng®
(1. College of Mechanical and Electronic Engineering, Shandong Agricultural University, Tai’an 271018, China;
2. Shandong Provincial Key Laboratory of Horticultural Machineries and Equipments, Tai’an 271018, China)

Abstract: With the development of plastic film mulching cultivation technology, crop output increases substantially and crops
are suitable for more areas. Consequently, a change of agricultural production mode and a leap of agricultural productivity
occurred thereafter. However, with the application scope of the film expanding quickly, its side effects also emerges. Because
of the “white pollution” caused by the remnant plastic film after potato etc. crops harvest, it is very important to solve the
problem of low gathering film efficiency, leaking film, separating soil and film ,wrapping film, unloading film of the existing
plastic film collector. In order to counter the problems mentioned above, and combine with agronomic requirements of potato,
a new project of chain guide rail-type plastic film collection is designed in this paper. Loosening soil shovels and picking-up
film teeth which are next to each other in a chain, cooperate together to improve the rate of gathering film. The pallet of
mulching film is in row structure, which will be able to leak soil, and further boost the efficiency to separate soil and film.
While operating correctly, shovels loose soil and picking-up film teeth penetrate plastic film to pick them up. Plastic film is
transported through the gap between picking-up film tooth and pallet, and then scraped by unloading impeller to collecting
tank. Pallet springs will realize the space of picking-up film tooth and Pallet adapt to the quantity of gathering film. Thus, the
film will not be left over, lost and blocked. Also it is ensured the entire remnant mulching film is gathered and delivered to the
top of collecting film box. Unloading impeller and guide rail cooperate with each other to unload, so that wrapping film
becomes much easier. Picking-up film tooth is able to slide over backwards to the side of film-unloading between the circular
rail, and retreat from the circular rail, in order to separate of the picking-up film teeth and the plastic film. Picking-up film
agencies, gathering film agencies, unloading film agencies are installed together in bracket fixing. They can adjust the fixing
bracket through the angle adjustment lever, change the angle of loosening soil shovel to adapt the requirement. This paper
designs and invents a chain guide rail-type plastic film collector which includes the function of picking-up film, gathering film,
uploading film and collecting film. Each component of the chain-type plastic film collector is modeled and the virtual
assembly is finished by Pro/ENGINEER. At the same time, FEM analysis is carried out to study the stress and deformation of
the structure of the key components. The experimental results show that: this machine named the chain guide rail-type plastic
film collector can achieve the goal of picking-up film, gathering film, uploading film and collecting film all in one. Under the
help of this machine, the gathering film rate is over 92% after the potatoes are harvested. The design solves the difficulty of
mechanization in collecting the plastic potato film. Results show that the designed machine is able to pick up plastic film
successfully after harvesting potatoes. And it can be applied to other crops as well. Therefore, this paper has both economic
and social benefit.

Key words: agriculture machinery; crops; soils; plastic film; collector; chain; guide rail; pallet
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