DISCUSSION

and Bhatia and Nachbar [3].  All three papers deal with finite
deformations in centrally loaded circular membranes; the first
treats a linear elastic membrane loaded through a central circular
plug, the second considers the load as a concentrated central
force, and the last analyzes an elastic-plastic membrane loaded
through a hemispherical indenter.

For moderate rotations of the membrane, the solutions given
in the three papers just eited and the authors’ paper should show
close agreement for the traction-free region of the membrane.
Have the authors carried out any comparisons between their re-
sults and those given in references [1 3]?
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Authors’ Closure

We appreciate the three papers which the discusser has brought
to our attention.  Upon reviewing these papers, we found that
they all deal with Hookean materials, with one paper carrying
the deformation beyond the elastie limit, into the ideal perfectly
plastic range, and assume small strain as well as moderate rota-
tion.

Our paper is written on an entirely different basis both in
philosophy and applieation.  First of all, we deal with a material
which is capable of finite deformation in its elastic vange. The
use of Mooney strain-energy function is intended to model a
rubber membrane which cannot be deseribed by Hooke'’s law
even in the small strain range.  Seccond, we are not interested in
an approximate closed-form solution to this problem since it
sometimes overstretches limitations such as small strain, moder-
ate rotation, ete.  These assumptions do not seem acceptable in
the indentation problem we consider. Our main interest lies in
good methods and accurate numerieal solutions to the “exact”
equations,

Iven in the small strain and moderate rotation range, no mean-
ingful comparison, as suggested by the discusser, can be made
unless we use Hooke's law which we do not believe to be pertinent
to our problem.
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W) Check for updates

Transient Interaction of Spherical
Acoustic Waves and a Spherical
Elastic Shell*

B. S. BERGER.Z The authors’ paper, which gives some valuable
insight into a technically interesting problem, is similar to an
earlier paper by Mann-Nachbar [1],3 in that solutions are de-
veloped in terms of an integral transform in time and a series
expansion of Legendre and Bessel functions in space.  As noted in
[1] the series representing the pressure of the fluid and the radial
acceleration of the shell do not, in general, converge uniformly.
It follows that for certain values of the variables 0 and 7 the in-
version of the series does not. converge to the solution. This
difficulty, noted by Mann-Nachbar, applies to the present paper.

Considering that the sphere is rapidly loaded by the acoustic
wave, a model of the shell based on the hollow sphere solution of
lincar elasticity might give a more aceurate prediction of strain
[2]. It appears that the authors’ solution could be extended to
the more exact case.
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Authors’ Closure

The series representing the pressive and acceleration do not
converge uniformly near the incident, the reflected, and the
refracted wave fronts due to Gibb’s phenomenon. The com-
plete solution of the title problem could be constructed by
combining the series solution and some type of wave-front analy-
sis, for instance, by applyving the Watson’s transform to the Ia-
place transform of the series solution and evaluating the inverse
Laplace transform asymptotically for small values of time.  The
solution ean be easily extended to the ease involving a hollow
elastic sphere with some additional computation effort.

! By I, Huang, Y. I’. Ly, and Y. F. Wang, published in the Murch,
1971, issue of the JoURNAL or ArrLikp MrECcHANICS, Vol. 93, Series |,
pp. 71 T4,

2 Professor, Department of Mechanical Engineering, University of
Maryland, College Park, Md.

3 Numnbers in brackets designate References at end of Discussion.
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