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Compression Properties of Aluminum Foam-polyurethane Composites

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 aluminum foam pore size (foam diameter inside aluminum foam) on
the compression properties of aluminum foam, compare and analyze the compression and energy-absorbing properties of
aluminum foam, polyurethane (PU) and aluminum foam-polyurethane composites, and analyze the influence of aluminum
foam porosity and polyurethane content on the compression and energy-absorbing properties of aluminum
foam-polyurethane composites. The sample was subject to quasi-static compression experiments. Through
si-static compression experiments, the corresponding stress-strain curves were respectively obtained, and the energy ab-
sorption-strain curve was derived from the stress-strain curve. The stress-strain curves and energy absorption-strain curves
obtained from the experiments show that, the compression and energy-absorbing properties of aluminum foam increase with
the increase of the pore size of aluminum foam; and after the foam aluminum foam is added with polyurethane to form the
aluminum foam-polyurethane composites, the compression and energy-absorbing properties are greatly improved compared
to those of the simple aluminum foam and polyurethane. When the porosity of aluminum foam is constant, the compression
and energy-absorbing properties of aluminum foam-polyurethane composites increase with the increase of
thane content. When the polyurethane content is constant, the compression and energy-absorbing properties of aluminum
foam-polyurethane composites will increase with the decrease of porosity of aluminum foam.
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Fig.1 Aluminum foam samples
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Tab.1 Aluminum foam parameters
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Fig.8 Stress-strain curves corresponding to the different pol-
yurethane contents
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Tab.2 Aluminum foam-polyurethane parameters with different porosities

R IR Bt /g HLVR B B /(g-em ™) HIREE LA /mm RAN /g LB E/%
4* 20.46 1.04 7.5 20 61.5
5" 20.27 1.02 7.5 20 62.2
6" 19.57 0.99 7.5 20 63.3
7* 18.63 0.95 7.5 20 64.8

#3 REMAEFARAAB-REEESHREISH
Tab.3 Aluminum foam-polyurethane composite parameters with different polyurethane contents

e IR Bt /g HIIKER T /(g-em™) IR ER FLAE/mm RAMR /g LB E/%
8" 18.26 0.93 7.5 20.96 65.6
9* 18.53 0.93 7.5 20.09 65.6
10* 18.62 0.93 7.5 19.82 65.6
11" 18.81 0.93 7.5 19.06 65.6
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Fig.9 Aluminum foam energy-absorbing-strain curves with
different pore sizes of aluminum foam
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