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Static Compression Characteristics and Energy Absorption Properties of
Aluminum Foam-Polyurethane

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

ABSTRACT: The work aims to study the effect of the relative density and pore size of open-cell aluminum foam with
spherical pores on the mechanical properties of aluminum foam-polyurethane composites and their energy absorption
properties. The prepared aluminum foam-polyurethane composites were subject to quasi-static compression experiments.
Through the quasi-static compression experiments, the corresponding stress-strain curves were obtained and the energy
absorption-strain curves were deduced from the stress-strain curves. When the pore size of aluminum foam was constant,
the relative density of aluminum foam was increased from 35.0% to 38.4%, and the yield strength of aluminum
foam-polyurethane composites was increased by 6.5 MPa. When the relative density of aluminum foam was constant, and
the pore size of aluminum foam was increased from 5.5 mm to 9.5 mm, the yield strength of aluminum
foam-polyurethane composites was increased by 3.38 MPa. The relative density and pore size of aluminum foam have a
great influence on the properties of aluminum foam-polyurethane composites. The larger the relative density of aluminum
foam is, the better the composite properties are. The larger the pore size of aluminum foam is, the better the composite
properties are; moreover, the larger the relative density of foam aluminum is, the better the energy absorption property of
the composites is; the larger the pore size of aluminum foam is, the better the energy absorption property of the compo-
sites is.

KEY WORDS: aluminum foam-polyurethane; quasi-static compression experiment; composites; mechanical property;
energy absorption property
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Fig.4 The stress-strain curve corresponding to the aluminum
foam of different relative densities
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Fig.5 Stress-strain curves corresponding to aluminum foam
with different pore sizes
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Fig.6 Energy-strain curve corresponding to the aluminum
foam of different relative densities
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