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Preparation of Aluminum Foam-polyurethane and Analysis of
Its Energy Absorption Characteristics

QI Ming-si, QIANG Zhi-peng, ZHANG Wei, HE Gao-feng, XUE Yang-yang, ZHANG Ji-ping
(North University of China, Taiyuan 030051, China)

ABSTRACT: The work aims to prepare aluminum foam-polyurethane composites and study the effect of porosity and
polyurethane (PU) content of spherical open-cell aluminum foam on the compression and energy absorption properties of
aluminum foam-polyurethane composites, and analyze the law of effects of porosity and polyurethane content of aluminum
foam on the energy absorption efficiency and ideal energy absorption efficiency of aluminum foam-polyurethane compo-
sites. The specimens of composites were subject to a quasi-static compression test to obtain the corresponding
stress-strain curves, and the energy absorption-strain curve, energy absorption efficiency-stress curve and ideal energy
absorption efficiency-stress curve were further derived. When the porosity of the aluminum foam was constant, the com-
pression and energy absorption properties of aluminum foam-polyurethane composites were improved with the increase of
PU content. When the PU content was constant, the compression and energy absorption properties of the aluminum
foam-polyurethane composites would increase as the porosity of the aluminum foam decreased. The application range of the
energy absorption efficiency curve and the ideal energy absorption efficiency curve is clarified, which provides a basis for
the selection of buffer materials.

KEY WORDS: aluminum foam-polyurethane; quasi-static compression; porosity; polyurethane content; energy absorp-
tion characteristics
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Tab.1 Parameters of aluminum foam-polyurethane
composites with different PU contents
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Jite/g L fLR/mm kg %
(grem ™)
1* 18.53 0.93 7.5 20.09 65.6
2" 18.62 0.93 7.5 19.82 65.6
3" 18.81 0.93 7.5 19.06 65.6
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Fig.7 Stress-strain curve for sample comparison
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Tab.2 Sample parameters
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/g /(g-em™) /mm /g %

4" 20.46 1.04 7.5 20 61.5
5" 20.27 1.02 7.5 20 62.2
6" 18.63 0.95 7.5 20 64.8
19.52 0.98 7.5 0 63.7
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Fig.8 Energy absorption-strain curve of aluminum
foam-polyurethane with different PU contents
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