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Porous Solids

There is considerable interest in shock propagation in porous
solids, not only because equation of state data can be obtained over a wide
range of densities and internal energies, as mentioned above, but also
because porous solids possess excellent shock buffering characteristics.
Hence, they can be used for the protection of structures from shock damage.

The collapse of pore space Teads to large Tosses of internal
energy as mechanical energy. In a steady state shock the internal energy
is given by Eq. (3):

E-Ey = (PP )(V -v)/2 (3)
The compressed specific volume is not highly sensitive to the energy; conse-
quently, to a first approximation we can neglect the energy dependence of
the P-V curve and visualize the energy loss as indicated in Fig. 17.

In the solid material, with initial volume Vs’ a steady shock
to pressure P1 carries the material along the Rayleigh Tine joining P1 and
VS. The triangular area under the Rayleigh Tine represents the internal
energy of the shocked state. The portion of this internal energy recoverable
as mechanical energy is approximately the area under the R-H curve. Hence
the mechanical energy loss is the sliver-shaped area between the Rayleigh
line and the associated R-H curve. Clearly, this area increases substantially

with Vo as the porosity is increased.

The mechanisms for energy loss cannot be precisely stated because
the solid is three-dimensional on the scale of the pore size. However, the
principal mechanism is probably initially the conversion of directed kinetic
energy in the propagation direction to acoustic energy propagating in random
directions; various dissipative mechanisms then convert this energy to heat.

Thouvenin has proposed a one-dimensional model (plate-gap model)
for a porous solid which allows no mechanism for energy 1osses.50 Consequently,




