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INVESTIGATION ON THE FRACTURE PROPERTIES
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Abstract As one kind of structural material, it is indispensable to undergo tensile loading in
use for high-density foam plastics. So, it is an important work to investigate its tensile fracture
properties and to determine its tensile fracture strength as well as the fracture toughness for
engineering applications. In this paper, the tensile experiments have been done for the polyurethane
rigid foam plastics of three different densities. Their tensile fracture strength and fracture toughness
were determined by specimens without and with a notch, respectively. In order to investigate the
tensile fracture mechanism, the SEM analyses have been conducted for the broken specimens. In
addition, the theoretical prediction for fracture toughness of polyurethane rigid foam plastics is
also discussed in this paper. Finally, the following conclusions can be drawn:

1) The Young’s modulus and tensile fracture strength of polyurethane rigid foam plastics

increase with its density.
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2) The fracture toughness of polyurethane rigid foam plastics also increases with its density.

3) It is shown by SEM analyses that the cell failure of foam plastics generally originates from
the edge of penetrating holes on the cell wall and its breaking basically belongs to one kind of
britle fracture.

4) The fracture toughness of polyurethane rigid foam plastics has a direct bearing on the cell
size of it.

5) The micro-defects (or voids) exert a larger effect on the practical strength of foam plastics,

but they hardly affect its fracture toughness.

Key words foam plastics, mechanical properties, strength, fracture toughness, SEM analyses



