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Influence of Structural Parameters of Prism Cushion on Its Static Cushioning Property
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ABSTRACT: The work aims to study the difference in static cushioning property of prism cushions (EPS) with different
structural parameters when their contact area is the same and the volume is the same. With expanded polystyrene (EPS) as
the test material, the static compression test was carried out on ten groups of samples with the same contact area, the same
volume, different thickness and inclination by universal pressure tester. The stress-strain curves, strain energy-strain
curves, strain energy-stress curves and cushioning coefficient-static stress curves of ten groups of different structural pa-
rameters were obtained. As the inclination of the bevel increased, the cushion stiffness increased gradually, and the energy
absorption increased. When the inclination was greater than or equal to 70°, the cushioning property was basically the
same. Under the condition that the cushion was subject to the same large impact strength, the prism cushion of 80° incli-
nation had the best cushioning property and the largest strain energy, and the deformation and stress generated by the
cushion were smaller than those of the ordinary hexahedral cushion. In the packaging design process, 80° inclination
can be set on the side of the contact surface. Based on the packaging with such structural design, the product is safer and
the thickness of the contact part can be reduced by 25.12%, realizing cost decreasing and benefit increasing.
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Fig.1 Prism cushion
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Tab.1 Specifications of the testing samples

0/°  a/mm b/mm h/mm /em?
1 45 100 166 33 166
2 50 100 159 35 159
3 55 100 152 37 152
4 60 100 145 39 145
5 65 100 139 42 139
6 70 100 132 44 132
7 75 100 125 47 125
8 80 100 118 50 118
9 85 100 110 55 110
10 90 100 100 60 100
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Tab.2 Energy absorbed by the linear material sample
of the same specifications
2.1 W W
h/mm
0/(°) /em? 1%
45 33 166 91.9
) 50 35 159 93.2
EPS ) 55 37 152 94.4
2 10 60 39 145 95.5
65 42 139 96.5
0.6 70 44 132 97.5
75 47 125 98.3
0.5 80 50 118 99.1
—u—45° 85 55 110 99.7
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Fig.2 Stress-strain curves of EPS with varied specifications 20
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Fig.3 Strain energy-strain curves
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Fig.4 Strain energy-stress curves
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Fig.5 Cushioning coefficient-stress curves
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