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The objective of this work was to examine the way in which an acceleration

5 <i

;::3 wave propagates in a randomly layered nonlinear medium in which the material
,=af COnstants vary stochastically from layer to layer. Furthermore the problem,
Jiﬁ although formulated as a one-dimensional configuration, was modified to describe
) propagation in a bar in which there is a slowly changing cross-sectional area.
=g Thus the analysis may be applied to formed charges which have an axis of symmetry
and a slowly varying cross-section normal to that axis.
E;: Propagation was assumed to be normal to the 1aye/\pg and along the axis of
iEE; symmetry, while both the material constants and the layer thicknesses were regarded
as stochastic variables. The time and place of shock wave formation was found ;
t;é and, for the purposes of this analysis, were taken to be synonymcus with the time ﬂ
b= 3nd place of the initiation of detonation. i
E Apart from the complication in the expressions for the transmission and
reflection coefficients at each interface and in the transport equations, the

main effect of the area variation was found to be the introduction of an

oscillatory rather than a monotone behaviour for the propagating acceleration

wave in each layer. In the one-dimensional approximation that was used, this

corresponds to diffraction effects introduced by the variable cross-sectional area.
It is possible that under some circumstances this oscillation might precipitate

shock formation relative to the constant cross-sectional area case, and hence
precipitate detonation.

As already mentioned, the stochastic variability of the medium is taken to
be introduced via the mechanism of an arbitrary layering in which both layer

thickness and material constants are assumed to be sampled fromgiven, but otherwise

arbitrary, distributions. For this reason the layer thicknesses were ascumed

to be small, though this assumption introduced no approximation in the wave

transport analysis. Approved for pudblie release?

‘ distridutionunlimited.
g To find the statistical distribution of the position of shock formation that

results, or a confidence interval for the acceleration wave intensity, numerical
methods would be necessary, based on the analytical results just outlined. The




preliminary analysis for this work was described in (1) and the rest in (2).
In the future this work will be continued in a slightly different way by |

examining the effect of a reaction rate equation in which the rate constant is :

a stochastic variable, and in which there may also be a source term present that

could be either determinate or stochastic. In its simplest form this would ,

involve finding the moments and correlation functions for the equation '

dy . -K(t)y + L(t) with y(0) =
dt

where K(t) is a random function defined to be

K(t)

K1 with probability p>0

and

]

K(t) = K

, With probability ¢> 0, S Qj
with K, ¢ Ko, P+ q =1 and L{t) some source function. Only the case p = q =%

is to be found in the literature, though there it is mainly second order equations
that are involved. The subsequent generalisation would then be to consider a

function

K(t) = Ki with probability P> 0 for i =1,2,...,n,
where

p1+ Pot. . .* P, = 1 and the Ki ail different.
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