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Kaguo Mitsui .

Abstract - The axisymmetrical buckling behavior of clamped
spherical shells with considerably small opening angle under
uniform external quasistatic pressure is studied.

The equilibrium paths obtained by analyzing of the non-
linear basic differential equations with two independent
geometrical parameters, are compared with those of the
previous works and the stability of the equilibrium paths is

examined both statically and dynamically.

Analytical Results and Conclusions

1) The axisymmetric equilibrium solutions (both of
algebraic and Bessel) in the present analysis have
been in good agreement with those of the previous
works in spite of the difference in the governing
equations because of small deformation (as same order

as shell thickness at most) (Figs. 1 ~ 10).

2) In the analysis of the variational equations without
damping term, all eigenvalues (wi) obtained are
positive real numbers and distinct (no degeneracy)
in the region before arriving at a first maximum
value of pressure on the equilibrium path consequently
the equilibrium configurations are clearly observed

to be statically stable through the region. (Figs. 11, 12)
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And then the first eigenvalue (w?) has become to zero
at the above maximum pressure. It is therefore shown
that at this point on the path, an instability of
divergence type which is usually called static snap-

through takes place.

However, two or three eigenvalues have drawn extremely
near each other in some ranges on the above equilib-
rium loading path and the corresponding modes of
oscillation have become to similar. This tendency

has also been remarkable with increasing o (X)*. It
may be accordingly seen that an Internal Resonance

can be easily excited in these ranges. *(See Figs.

1~ 2)

Moreover it has been shown that a Flutter type

instability occurs at the above range in the analysis
of the variational equations modified by taking into
account very small disturbances (Fig. 12) where these

disturbances have been assumed to be axisymmetric.

From these results the author considers as follows:
there also exists the possibility of dynamically
buckling (axisymmetric or asymmetric) by flutter type

in a practical process of quasistatic loading and the
fluctuation in the experimental data of spherical shells

is due to these dynamic excitements.
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