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Buffer Performance of Foamed Copper-polyurethane under Impact Load
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ZHANG Ji-ping, WANG Zhi-jian
(North University of China, Taiyuan 030051, China)

ABSTRACT: The work aims to measure the energy absorption properties of the foamed copper-polyurethane composite
structure under dynamic load by the bending test, and compare and research the difference in the properties of such com-
posite to resist the high impact and high overload. The polyurethanes with different volume fractions were filled in the
foamed copper samples. The bending test was carried out on a Charpy impact tester according to the "experimental me-
thod of metal impact toughness at room temperature". The absorbance of the sample was measured to explore the me-
chanical properties of the composite. When the volume fraction of polyurethane in the sample accounted for 50%, the
mean of energy absorption was relatively the maximum, at which time the toughness of the material was better and the
material had better resistance to impact load. An anti-impact energy-absorbent structure with excellent perfor-
mance could be fabricated by injecting polyurethane into the open-cell copper foams. The performances of such structure
were superior to foamed copper and polyurethane monomer, and such structure has wide application prospect in military
industry and civil industry resistant to high impact and high overload.
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Tab.1 Sectional size of foamed copper sample before bursting mm

21 I II I \Y Vi Wi Vil
1 109.76 115.50 110.00 105.00 107.80 121.00 129.80 107.00
2 110.00 99.00 105.00 102.00 105.80 110.00 115.50 101.20
3 118.80 101.20 94.50 110.16 132.16 126.50 94.30 107.38
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Tab.2 Impact energy consumed in the impact process of
foamed copper-polyurethane sample J

Mul 1 | II} v Vv VM VI Vil
1 561 536 485 50 779 578 7.17 552
2 569 561 561 502 519 647 682 6.55
3569 673 595 655 569 578 647 647
EHE 567 590 547 553 622 601 682 618
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Tab.3 Impact test data of foamed copper-polyurethane sample

1 iﬁ@dﬁ AN 2N e ‘{tlﬂ%fﬂjiﬁ/

8% TEA/mm?  HMEI (J'mm?)
I 0 109.76 5.67 0.0517
] 6 99.00 5.90 0.0596
m 12 94.50 5.47 0.0579
I\ 18 102.00 5.53 0.0542
\ 24 105.80 6.22 0.0588
Vi 30 110.00 6.01 0.0546
Vi 50 94.30 6.82 0.0723
VI 100 101.20 6.18 0.0611
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