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ABSTRACT: The work aims to reduce the logistics cost to solve the contradiction between the increasing demand for
express package and the waste of social resources and the increase of logistics cost. Firstly, with the international stand-
ardized module size as the basis, the module segmentation method was used to design the box size and the design size was
preliminarily determined based on the statistics of the distribution of the packaging box size of the e-commerce logistics.
Then, based on the modular design and green design, a foldable environmentally friendly packaging box scheme was de-
signed with the degradable material polypropylene, which could not only facilitate folding and recycling, but also change
the box size through the modular setting to meet the packaging requirements of commodities with different specifications.
Moreover, the fourth strength theory and finite element analysis were used to conduct the mechanical analysis for the ver-
ification of its reliability. The box body could realize modularized length adjustment in the length direction. When
the box body was 260 mmx=180 mm in length and width, 180 mm in height, 5 mm in wall thickness and 5 mm in radius of

rounded corners, the overall performance was the best. Under the working conditions of static stacking and transportation
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acceleration and deceleration, the maximum stress of the box body was less than the compressive yield strength of poly-
propylene, and the size design was reliable. Featured by good storage performance, recyclability, environmental protec-
tion, moisture resistance and flexibility, the foldable environmentally friendly express package has good mechanical
properties to ensure the reliability of the use and effectively solve the problems such as non-recyclable express package,
excessive commodity packaging and poor safety performance and compressive property.

KEY WORDS: green design; modular design; environmentally friendly; packaging box; finite element analysis
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Tab.1 Main properties and application scope of commonly used packaging plastics
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Fig.2 Schematic diagram of the changing process
of packaging box
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Fig.1 Schematic diagram of the packaging box body
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Tab.2 Parts and key structures of packaging boxes
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Fig.5 Schematic diagram of right panel of the box
body in the original state

Fig.6 Schematic diagram of top panel during drawing
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Fig.8 Fixable angle hinge structure
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Fig.9 3D model of the packaging box
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Tab.3 Polypropylene material parameters
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Fig.10 Schematic diagram of grid division
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Tab.4 Truck type and carrying capacity
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Fig.11 Deformation cloud diagram of the packaging box
when the truck is running smoothly
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Fig.12 Stress cloud diagram of the packaging box during
smooth running of the truck
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FIg.13 Stress and deformation cloud diagram of the front and
rear sides of the packaging box when the truck
is accelerating and decelerating
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Fig.14 Stress cloud diagram of the front and rear sides of the
packaging box when the truck is accelerating and decelerating



102-

2020 6

3.9241 mm 4.824 MPa

45 MPa
15—16

(% /mm
3.9241
3.4881
3.0520
2.6160
2.1800
1.7440
1.3080
0.872 01
8,436 0l

0 50 100 150 200 mm

15

Fig.15 Stress and deformation cloud diagram of the left and
right sides of the packaging box when the truck
is accelerating and decelerating
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Fig.16 Stress cloud diagram of the left and right
sides of the packaging box when the truck
is accelerating and decelerating
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