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Properties of Cushion Packaging Materials Based on Stress-energy Method

CHEN Man-ru, LIU Lan
(Shaanxi University of Science & Technology, Xi'an 710021, China)

ABSTRACT: The work aims to study the method to obtain the dynamic cushioning characteristic curve of liners of dif-
ferent densities to get the change law of material property, in order to enhance the test efficiency. The dynamic compres-
sion tests for EPS of different densities were conducted. Based on the comparison of constants a and b of stress-energy
equation under different densities of key materials, the changing curves of material constants under different densities
were fitted to analyze the change trend of values a and b under different densities of materials. Through multiple curve
fittings of different function types and comparative analysis, the values a and b of stress-energy equation and the specific
polynomial mathematical relationship were acquired for the different densities of liner materials. The stress-energy equa-
tion and the change trend functions of constants @ and b of EPS materials are obtained, from which the dynamic cushion-
ing curve under any density of the same liner can be obtained.
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Tab.1 Experiment scheme formulation

pep  SVEERY JF/m Bk BRvE

HE

(kJ'm™) E/m  Jlim/kg
1 25 0.18%0.18%0.05 0.41 10
2 50 0.18%0.18%0.05 0.55 15
3 75 0.16x0.16%0.03 0.45 13
4 100 0.16x0.16%0.03 0.52 15
5 125 0.15%0.15%0.03 0.57 15
6 150 0.15%x0.15%0.03 0.57 18
7 175 0.14x0.14%0.03 0.66 16
8 200 0.1x0.1x0.03 0.51 12
9 225 0.1x0.1x0.03 0.46 15
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Tab.2 Experimental data for EPS of the average dy namic stress

kPa

e/ I/ (kg'm ™)

(kJ-m™) 13.7 18.6 21.5
75 162.28 203.357 212.60
100 239.79 273.131 271.55
125 375.50 399.9 396.52
150 393.86 614.706 553.95
175 449.81 687.827 745.32
200 524.25 929.432 958.07
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Fig.1 Dynamic stress-dynamic energy curve for EPS of dif-
ferent density
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1) aff:
y=—0.134x+3.8321x+68.454, R’=1 (5)
2) b1H:
y=—3x10"x*+0.0014x—0.0051, R’=1 (6)
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Tab.3 Experimental results

gt Wiy S Bh ) FEh
(kJ-m™) kPa BE/(ms ) Ji/kPa R Ji/kPa
5 48.32 241.61
5.5 43.51 239.32
75 6 40.56 24336 23837
6.5 36.28 235.79
33.11 231.77
7 44.01 308.09
75 38.84 291.31
100 8 36.97 29572 295.19
8.5 33.19 282.12
9 33.19 298.71
8.7 45.92 399.48
9.28 42.01 389.89
125 9.86 41.17 405.92  436.02
10.44 39.45 411.86
11.02 51.99 572.95
10.89 50.72 552.35
11.57 44.49 514.77
150 12.25 49.10 601.52  631.35
12.93 59.86 774.03
13.61 52.47 714.07
9.28 88.39 820.26
9.86 76.00 749.32
175 10.44 72.50 756.94  845.60
11.02 87.53 964.58
11.6 80.77 936.91
10.89 82.08 893.90
11.57 78.62 909.69
200 12.25 81.48 998.11 1044.82
12.93 91.71 1185.81
13.61 90.86 1236.62

BRI A G, 3200 sh I g -2hhE e 2 WA 3.
LG 45 SR AT AT, 17.6 kg/m® EPS £ RZ 57 0.9912,
YOS AR i, HR A y=91.318e"0"%, 1]
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