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ABSTRACT: The work aims to design a recyclable zipper mail bag with quality and strength meeting the need of use to
replace the disposable mail bag and realize the concept of green development. The structure of the recyclable zipper
mail bag was designed. Based on finite element analysis, the real physical system of zipper mail bag in practical applica-
tion was simulated. The stress, strain and deformation of the zipper mail bag under three influencing factors such as ma-
terial, fixing method of clamp and load were analyzed. Then, the simulation results were compared to determine and ver-
ify the material of recyclable zipper mail bag. In view of different materials, polyester resin (PET) had a smaller defor-
mation, followed by high-density polyethylene (HDPE), while polypropylene (PP) had a larger deformation. In different
fixing methods, when two short sides of the bag mouth were fixed by clamps, the stress of the bag mouth was more con-
centrated, the displacement was the maximum and the strain was larger. However, when the four sides of bag mouth were
fixed by clamps, deformation and stress were both less. Under different loads, the load and the changes of stress, dis-
placement and strain were positively correlated, and the positions where the maximum stress, displacement, and strain
appeared were relatively stable. With the help of finite element analysis, the stress in practical application of zipper
mail bag is simulated, and the mechanical properties of recyclable zipper mail bag under different materials, fixing meth-

ods of clamp and loads are analyzed, which saves manpower and material resources and provides a basis for practical ap-
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plication. At the same time, the feasibility of polyester resin (PET) as recyclable zipper mail bag is proved, which lays a

foundation for the production of green, environmentally friendly, degradable and recyclable zipper mail bag, and has im-

portant significance for plastic limiting and green development.

KEY WORDS: recyclable zipper mail bag; finite element analysis; stress; strain; simulation
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Tab.1 Simulation results of zipper mail bags in 4 materials

M &/ (10°N-m?2)  &ARM A/ (10°N-m?)

B/MiM/mm FARAE/mm /NS0 RN AE/1076

PET 2.125 4.837
PP 1.980 4.653
PE 1.573 4.423

HDPE 1.978 4.654

0 0.030 05 5.476 7.822
0 0.092 92 20.03 25.94
0 0.4515 124.8 133.1
0 0.077 84 16.74 21.72
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Fig.4 Simulation results of stress, displacement and strain of polyester resin (PET)
zipper mail bag with 2 short sides fixed by clamps
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Tab.2 Simulation results of PET zipper mail bag with different fixing methods
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Fig.5 Simulation results of stress, displacement and strain of PET zipper mail bag under 500 N load
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