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Method of Cell

0347.4 A

Simulation of the Stress Wave in Laminated Nonlinear
Materials with MOC

XU Ming-li ZHANG Ruo-qi ZHANG Guang-ying
College of Science National Univ. of Defense Technology Changsha 410073 China
Abstract The method of cell based upon the effective stiffness theory can be applied to construct the constitutive equa-
tions of materials with periodical structure especially laminated materials and simulate the propagation of stress wave. In this
paper two kinds of initial conditions are listed for the simulation of dynamic response of nonlinear elastic materials according to
this method and the oscillations of stress wave in laminated materials are researched.
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Fig.1 Schematic of laminated system
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Tab.1 Material properties and thickness
E GPa E' GPa p kg/m’ d em
304 stainless steel 14.71 -1112.0 7.896 x 10° 0.1
PMMA 9.027 -131.2 1.185x 10° 0.1
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Fig.2 Profiles of incident stress waves with different up-rising time Az =1.1x 10~ 3
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Fig.3 Comparison of the profiles of waves at

x1 =4cm in bilaminate
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Fig.5 Comparison of stress profiles at the same
cell in nonlinear elastic laminates of different
thickness up-rising time = 10A¢
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Fig.4 Comparison of profiles of waves at x; =4cm in

304 stainless steel
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Fig.7 Profile of stress in PMMA target at x; =3cm  Fig.8 Profile of stress in laminate target at x; = 3cm
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