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Behaviors of Truncated Conical Shells
By

Megumi SUNAKAWA

Abstract: On the behaviors of truncated conical shells, some results of analytical
and experimental investigations carried out at the author’s laboratory are reported.
First, the linear axisymmetric free flexural vibrations of the shells clamped at one
end and having an end-mass at the other are analyzed, and the coupling between
the end-mass and the mass of the shell is discussed in detail. The variations of
natural frequencies and vibration modes with the end-mass, geometrical and com-
pleteness parameters are shown, and the design charts for the natural circular
frequency or axial spring constant of the shells are presented over a wide range of
geometrical and completeness parameters. Second, on the basis of nonlinear shell
theory, the axisymmetric response of the shells to an axial step load is analyzed,
and the influence of the mass at the loading end upon the dynamic behavior 1s
clarified. The mechanism of snapping is discussed 1n detail, and it is pointed out
that the snap-through phenomena of the shell are classified into four types depending
on magnitudes of the applied load and end-mass. Third, the result of an experimental
investigation on the buckling of the imperfect shells under axial compression is
described, and it 1s shown that the empirical formula given by WEINGARTEN et
al. can be used conservatively in the design of the shells representing their thickness

by the mean value.
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L/p1=1.06, l1/1>=0.49, a=45°, E=3814kg/mm? »=0.4.

HBRAEB| A(mm) o1/h Pe(kg) | Pu/Pa | P:(kg) P[Py | hmax(mm) | Pee/Per
A 0501 0.32 298 53(9) 0.83 27 0.42 0.36 0.65
A 0601 0.38 250 75(9) 0.82 37 0.41 0.44 0.61
A 0801 0.55 17 164(8) 0.87 94 0.50 0.64 0.65
A 0802 0.55 173 192(8) 0.95 106 0.60 0.65 0.67
A 0901 0.58 163 206(8) 0.99 113 0.52 0.69 0.71
A 0951 0.63 - 151 247(7) 0.99 119 0.48 0.75 0.70
A 1001 0.69 138 254(7) 0.86 138 0.42 0.80 0.64
A 1201 0.83 115 312(7) 0.98 243 0.57 0.96 0.73
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