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Characterization of dynamic cushioning property of cushioning

material based on high-speed image measurement technology
JI Hong-wei, WANG Huai-wen

( Department of Packaging Engineering, Tianjin University of Commerce, Tianjin 300134, China)

Abstract ;

The dynamic cushioning coefficient of expandable polyethylene material was investigated experimentally,

which is a very effective index to characterize the cushioning properties of materials. Based on dynamic compression

experiments, the stress-strain curve of the cushioning material was acquired by using high-speed image measurement

technology and then the deformation energy per unit volume and dynamic cushioning coefficient of the material were

deduced. The result provides an important theoretical basis for cushioning packaging design.
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Fig. 1 Specimen for dynamic

compression test
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Fig. 2 Shock test system
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Fig. 3 The transient images of the material surface under dynamic compression
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Tab.1 The transient compressive strains under dynamic compression
st/ ms 1 2 3 4 5 6 7 8 9 10 11 12 13 14
JERE T /%% 228 208 191 173 155 136 119 104 89 75 62 51 45 43
JE R ARAE,
84 103 120 135 150 164 177 188 194 196
AT/ % 11 31 48 66
MAE & 0.046 0.130 0.201 0.276 0.351 0.431 0.502 0.565 0.628 0.686 0.741 0.787 0.812 0.820
R2 pEHERFREHETMZES (F=mGg,m =7.5053 kg;o0=F/A,A =0.01 m*)
Tab. 2 The shock loads and dynamic stresses under dynamic compression
Bt/ ms 1 2 3 4 5 6 7 8 9 10 11 12 13 14
‘@ibﬂ 2 2.8 4 5.4 7.4 10. 1 13.6 17.56 22.9 29.8 39.1 51.2 62 66.8
MR G/g
{*ﬁ%ﬁ 147 206 294 397 544 743 1000 1291 1682 2195 2875 3766 4560 4913
Zj]njsjj 0.147 0.206 0.294 0.397 0.544 0.743 1.000 1.291 1.682 2.195 2.875 3.766 4.560 4.913
o x10°/Pa
£33 AEMAKFHRETEMNSEHRETE
Tab. 3 The strain energy and dynamic cushioning coefficient under different stress levels
Bt/ ms 1 2 3 4 5 6 7 8 9 10 11 12 13 14
zjjllﬁgsjjpax 0.147 0.206 0.294 0.397 0.544 0.743 1.000 1.291 1.682 2.195 2.875 3.766 4.560 4.913
a
M7AE & 0.046 0.130 0.201 0.276 0.351 0.431 0.502 0.565 0.628 0.686 0.741 0.787 0.812 0.820
i AR R
Wkt Ae x 10°/ 0.0034 0.015 0.018 0.026 0.035 0.052 0.063 0.075 0.099 0.118 0.145 0.155 0.104 0.038
(N-m™)
N AERE e
x10°/ 0.0034 0.018 0.036 0.062 0.097 0.149 0.212 0.287 0.385 0.504 0.649 0.804 0.908 0.946
(N-m™)

ZnpRMC

43.48 11.31 8.18 6.42 5.60 4.99 4.71 4.50 4.37 4.36 4.43 4.69 502 519
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Fig. 6 The acceleration-time curve Fig. 7 The dynamic stress-strain Fig. 8 The dynamic cushioning
under dynamic compression curve under compression coefficient-stress curve
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