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Abstract : Polypropylene(PP) foams are widely used as protective materials such as automotive bumper and safety
helmet, but whose dynamic behaviour are not well defined. In this paper, the compression tests by Split Hopkinson
Pressure Bar were conducted to obtain the stress-strain curve and to investigate the effect of density on the absorp-
tion of impact energy in the PP foams. Three kinds of foams were chosen depending upon the density. The result of
the experiment has revealed that the stiffness of the low-density PP foam is remarkably increased at high strain rate
compared with that of the high-density PP foam. And it is also shown that the absorption of impact energy are
greatly influenced by the density of PP foam. These results are expected to be utilized for the development of a

protective structure with polymer foams.
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Table 1, Material properties of acry! bar

Acryl Property

Young's modulus(E) : kgf/sz 2.20x10°
Density(p) : kg/em’ 1.21x10°
Wave Speed(c,) : cm/sec 4.22x10°
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Table 2. The material property of the specimen
3% Test Method : JIS-K6767

Specimen 1(15times) | II(30times) | III(45times)
Density(kg/m’) 60 30 20
Tensile strength(kgf/cmz) 7.8 43 24
Compressive strength(kgf/cmz) 2.5 1.4 0.8

Fig. 4. The SEM plctures for the Polypropylene foam(X60).
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Table 3, The strain energy density and the elastic modulus
of the specimens according to the strain rate

unit_: kN/m’
. Static (0.006/s) Dynamic (1857/s)
Strain rate
SED E SED E
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Specimen 1T 112.8 2143 275 4286
111 73.0 6154 269 3077
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