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Abstract : This paper deals with dynamic tensile characteristics for the polyprophlene used in an
IP(Instrument Panel). The dynamic tensile characteristics are important because the PAB module undergoes
high speed deformation during the airbag expansion. The dynamic tensile tests are performed at the low
temperature(30°C), room temperature(21°C) and high temperature(85°C). The tensile tests are carried out at
strain rates of six intervals ranged from 0.001/sec to 100/sec. Tensile tests of polymers are rather tricky
since polymer does not elongate uniformly right after the onset of yielding unlike the conventional steel. A
new method is suggested to get the stress-strain curve accurately. The optimization method produced a good
stress-strain curves which is in good coincidence with the stress-strain curve obtained from the experiment.
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Abstract : A higher order zig-zag shell theory based on general tensor formulation is developed to refine the
predictions of the mechanical, thermal, and electric behaviors. All the complicated curvatures of surface
including twisting curvatures can be described in a geometrically exact manner in the present shell theory
because the present theory is based on geometrically exact surface representation. The in-surface displacement
fields are constructed by superimposing linear zig-zag field to the smooth globally cubic varying field
through the thickness. Smooth parabolic distribution through the thickness is assumed in the out-of-plane

displacement in order to consider transverse normal deformation and stress.
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