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Fig. 1 Tensile test sample of pulp molding
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Fig. 2 Load-displacement curve
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Fig. 5 Finite element impact deformation model
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Table 1 Resected model dimensions
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L xbye x himm’ Y PIBREEE /mm RS UIRR L) /%
80 x 80 x 80 10 25,50, 75, 100
80 x 80 x 70 10 25,50, 75, 100
80 x 80 x 60 10 25,50, 75, 100
80 x 80 x 50 10 25,50, 75, 100
80 x 80 x 40 10 25,50, 75, 100
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Table 2 The compression amount corresponding to the

non-standard regular square prism

FEE /mm WA /mm VIR RS A /mm
80 80 70
70 70 60
60 60 50
50 50 40
40 40 30
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Fig. 8 Compression test of a regular square prism unit
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Fig. 9 Deformation process of a regular square prism
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Fig. 11 The load-displacement curves of structural units of non-standard regular square prisms with different heights
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Fig. 12 Stress contour maps for different heights of the cut-off sections
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Table 5 The ultimate displacement load of non-standard square prism structural units

45 3R /mm? 28

VIR E ) /%

0 25 50 75 100
W FRAA%S /mm 33 3.5 4.1 48 2.9
80 x 80 x 80
W RR 27 /N 103.0 113.9 118.1 126.2 137.5
W FRAIAS /mm 29 3.5 3.8 4.1 43
80 x 80 x 70
W PR 28405 /N 137.5 151.5 156.9 164.8 175.7
W R /mm 43 3.4 4.0 4.1 4.1
80 x 80 x 60
e BR 4805 /N 175.7 182.7 193.5 208.0 226.0
W FRAI A% /mm 4.1 3.9 4.0 35 3.5
80 x 80 x 50
PR A5 /N 226.0 232.1 243.3 263.8 282.0
W RS /mm 3.5 3.7 3.8 33 3.2
80 x 80 x 40 )
W PR 25 /N 282.0 286.2 306.6 326.1 365.7
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Fig. 13 Packaging components and their drop test diagrams

- 26—



03

RIARBARRE LG BT R EE PR R S R

70 70 30
60 60 55t
2050 250 20
240 240 |
§ 2 s
0 530 Bl
=0t =20 =
10f 10 3
0 10 20 30 40 0 10 20 30 40 50 0 10 20 30 40
[5Fa)/ms [ 18)/ms [ 1a)/ms
a) R b) Bk ¢) k&

14 ARIR TR ANERE - B R i &

Fig. 14 Maximum response acceleration-time curves under different working conditions
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Research and Application of Anisotropic Cushioning Performance of Non-Standard

Structural Units in Paper Pulping Molded Products

LI Guozhi"?, HUANG Kainan', LI Xiangl, LI Yuanji', WANG Changlinl, LI Wenfeng3

(1. College of Bioresources Chemical and Materials Engineering, Shaanxi University of Science &
Technology, Xi’ an 710021, China; 2. National Demonstration Center for Experimental Light Chemistry Engineering
Education, Shaanxi University of Science & Technology, Xi’ an 710021, China;
3. College of Art and Design, Shaanxi University of Science & Technology, Xi’ an 710021, China )

Abstract: The contents inside can cause local shape changes in the pulp molded structure units, leading to
variations in their performance. To provide data support for the design of pulp molded cushioning, taking the regular
square prism pulp molded structure unit as an example, a series of non-standard square prism structure units were
constructed along the height and top surface edge length directions. Using ANSYS Workbench/LS-DYNA and
experimental testing methods, the variation laws of the cushioning performance of the non-standard square prism
structure units under different heights and cutting ratios were studied, with the corresponding database established. The
research shows that as the cutting ratio increases, the maximum load-bearing capacity of the square prism structure
gradually increases. In the process of gradually reducing the height, the total energy absorption in the linear elastic
deformation stage shows an increasing trend and gradually tends to stabilize. The load-bearing capacity database of the
constructed non-standard square prism structure units can provide reference for optimizing the design of pulp molded
cushioning.

Keywords: pulp molded product; maximum load capacity; regular square prism; simulation; total energy
absorption
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