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ABSTRACT: The work aims to study the influence of shape and structure parameters on the bearing and cushioning
properties of pulp molded products, and to provide more reference for the cushioning structure design of pulp molded
products. The physical properties of the material were obtained by a tensile test. The static compression test and finite
element simulation of different shape units were carried out to verify the reliability of the simulation. Ansys
Workbench/LS-DYNA was used to simulate the dynamic impact of square frustum units with three different shapes and
three structural factors to evaluate their load-bearing performance and buffer performance in terms of energy absorption.
The results showed that the bearing and buffering performance of the circular truncated cone was the best among the units

with different shapes; With the increase of the slope, the ultimate load and energy absorption performance showed a
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downward trend. The ultimate load of the square frustum unit was the largest at 1°, followed by 4°, and the energy

absorption performance was better and the change was relatively stable at 1°~4°; With the increasing aspect ratio, the

ultimate load and energy absorption overall showed a downward trend; The ultimate load decreased with the increase of

height, the energy absorption decreased at the height of 10~25 mm and increased at the height of 25~40 mm, the energy

absorption per unit volume was relatively stable at 30~40 mm. Therefore, when designing the buffer structure, the circular

truncated cone unit should be selected as far as possible, the best slope is 1°, followed by 4°, the best aspect ratio is 1~1.5,

and the best height is 30~40 mm.

KEY WORDS: pulp molded product; shape; structural parameters; bearing capacity; buffer performance
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Fig.1 Tensile test sample
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Tab.1 Maximum stress values for different grid sizes
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1 115.59
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0.7 117.62
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Fig.5 Schematic diagram of
different shape units
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Tab.2 Bottom dimensions of units with different aspect ratios
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Fig.6 Frustum unit structure with
aspect ratio of 1.5
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Fig.7 Compression test of circular
truncated cone unit
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Fig.8 Deformation process of square frustum
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Tab.3 Error of test and simulation
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Fig.9 Load-displacement curve of
square frustum unit
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Fig.10 Load-displacement curve of
circular truncated cone unit
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Fig.11 Load-displacement curves of different shape units
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Fig.12 Energy absorption diagram of different shape units
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Fig.14 Energy absorption of different slope units
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Tab.4 Total energy absorption of units with
different slopes
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4 1.37 1.1
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8 2.19 0.92
9 1.26 0.52
10 1.59 0.37
11 0.68 0.35
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Tab.5 Total energy absorption of units with different
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