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STRESS WAVE PROPAGATION IN MULTILAYER MATERIALS
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OBJECTIVES NUMERICAL MODEL

To develop understanding of stress wave effects in multi-layer B TEEEF :
materials and develop predictive capability . il | ¢ 1]
To investigate how wuseful the SHPB, and possible ceramic/composite oA LS-DYNA 960
experiments derivative from it J i o Surface to Surlace Contact
To provide experimental data to validate finite element models Mat_Elastic for Bars
' Mesh Biasing
SHPB is a convenient tool for high strain rate testing
Direct interpretation of SHPB data is not possible for materials 13.96 mm thick alumina ceramic Bar Length — 152.4 em
which are noninear, or of very low or very high impedance 1.5 mm thick layer of EPDM rubber Length — 400 elements
relative to the bars, or anisotropic, or composed of several 11.3 mm thick S2 glass fiber woven fabric composite plates Initial Velocity BC for Striker Bar
layers of distinctly different materials. An example of such Twio GRS of =yimiiohy
materials is composite integrated armor. s TR
Development of such multi-layer materials must be guided by Lateral confinement of the rubber interlayer was obtained by : Puisson's
synergistic modeling and experimental efforts since simple placing a 6 mm wide steel retaining ring around the junction of | —
analytical descriptions such as ‘conventional stress vs. strain the sample 022 3900

curves' are meaningless in these cases, particularly at high - 0.495 1200
strain rate. Samples were fitted with strain gages so as to monitor reakHtime Rubber

strains (and stresses) during the course of the tests, most | - 0493
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CERAMIC/COMPOSITE CERAHIGIRUBBERICOHPOSTA CERAMIC/RUBBER/COMPOSITE \ . CONCLUSIONS

UNCONSTRAINED RUBBER) (CONSTRAINED RUBBER) 1.The present work has demonstrated the feasiblity of

modeling stress wave propagation in complex multi-layer
materials

2 Kk has been shown that the effects of confinement of
ow can significantly affect
‘their response to wave propagation.

3. Severe stress dies and ites may
exist in multi-layer materials and these may have serious
for and other
4. Numerical modeling clearly shows that during Hopkinson
bar testing of muMilayer materials, stress i not

y inside the Even for the
single kayer material, simulations show the non-uniform
siress disiribution along both axial and radial directions.

5. The one dimensional stress state usually assumed for
conventional SHPE testing is questionable and for a
complete understanding of the wave propagation both

S M
bhe .11

numerical and experimental results have to be coupled.
6. In this study, both methods were used and the siress

state inside the were

can be for the high pressure levels,




