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Crashworthy behaviour of rigid polyurethane foam under constant impact energy
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Abstract

Based on experimental impact testing data, due to changing of velocity and mass of the impactor
simultaneously under constant impact energy, crashworthiness of polyurethane foam has been observed.
Dynamic tests were carried out in an instrumented impact-testing machine. Also, modified Sherwood-Frost
model was proposed to investigate the crashworthy behaviour of rigid polyurethane foam under the condition

of constant impact energy.
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Fig. 1 Flowchart of solving coupled equation
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Table 1 Properties of unfoamed polyurethane[15]

Density (kg/m®) Young’s modulus (MPa)
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Fig. 2 Stress-strain curves under quasi-static test
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Table 2 Summarisation of impact test
o Inmdgnt Specn_nen Absorbed
velocity density Energy (J)
(ms) (kg/m°) 9y
100 1 2.75 67 27.78
100 2 3.52 63 29.37
100 3 5.40 61 31.12
200 1 3.88 67 31.09
200_2 4,98 64 32.48
200_3 7.73 60 33.12
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Fig. 3 Stress-strain curves: (a) At 100J, (b) at 200J
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Table 3 Onset of densification strain

oDS (%)
Impact energy (J
P WO L2 L3
100 60.2 64.5 71.1
200 61.5 66.1 12.2
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Fig. 6 Stress-strain curves: (a) 100_2, (b) 200_3
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Fig. 7 Specific energy absortion curves (200_3)
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