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ABSTRACT: The work aims to review the theories, practices and simplified methods for obtaining the buffering curve
traditionally, and conduct an error comparison analysis with the buffering curves predicted and obtained through the two
methods of energy density and stress energy, so as to obtain the buffering curve of expanded polystyrene (EPS) by the
most convenient method. According to the requirements of the dynamic compression test method for packaging buffering
materials in "Packaging Buffering Materials: Test Items, Dynamic Compression Test and Static Compression Test" (GB/T
8167-2008), EPS samples with densities of 20 and 25 kg/m?, drop heights of 250, 350, 460 and 760 mm, and material
thicknesses of 25, 30, 35 and 65 mm were used. At least five data points on the curve were measured through experiments
and the complete curve was drawn. Based on the principle of energy conservation, the stress energy-static stress curve,

energy density-static stress curve and other corresponding buffering curves under this buffering material were calculated
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and drawn respectively. On this basis, the relationship formulas between the static stress, dynamic stress and unit volume

absorbed energy of the buffering material were established to predict the maximum impact acceleration of the buffering

material, thereby obtaining a method for fast obtaining of buffering curves. The buffering curves of EPS under different

combination conditions were predicted and compared with the buffering curves obtained through experiments. The results

showed that the predicted buffering curves under different combinations of drop height and material thickness were in

good agreement with the experimental buffering curves. In conclusion, both of these two derivation methods can quickly

obtain the buffering curve, significantly reducing the number of experiments, and also providing more possibilities for

quickly obtaining the buffering curve.
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Fig.3 Two energy density curves
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Tab.2 Prediction of energy density at different h/t combinations

hit

o/kPa
3 5 7 9 12 18 21 25 30

0.013 357 0.051373 0.071992 0.09456  0.120213 0.171 733  0.240426 0.290 037  0.406 052 0.406 052
0.013 411 0.051 582 0.072215 0.094911 0.120702 0.172431 0.241 404 0.291217 0.407 704 0.407 704

0.030 6 0.117692 0.164 769 0.216 554 0.2754 0.393 429 0.550 8 0.554472 0.936 442 0.936 442
0.030 804 0.118 477 0.165868 0.217998 0.277236 0.396 051 0.554472 0.809 676 1367453 1.367 453
0.043 86 0.168 692 0.236 169 0.310394 0.39474 0.563914 0.78948  0.5508 0.93024 0.930 24

0.044 982 0.173 008 0.242211 0.318334 0.404 838 0.578 34 0.809 676  0.789 48 1.333 344 1.333 344
0.053 04 0.204 0.285 6 0.37536  1.006376 0.681934 0.95472  0.95472 1.612416 1.612 416
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Fig.4 Two methods for deriving buffer curves at different 4/t combinations
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Fig.5 Comparison of predicted buffer curves for different material thickness at the same drop height
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