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1. Theoretical results and comparison with experimental data.

The method of cdculation of the problem and full notation are presented in [1]. The
equaionsof motion ae derived usngthe princple of sationay adion.

Using the standard procedure of the energy method we obtained the andyticd solution for
finding the vibration frequendes of the cylindricd shdl. They can be represented in the following
form
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where w; — frequency, K= Eh/(1-17), h,r — thickness and radius of the shell, E — moduus of
easticity, i/ — Poison' sratio, gy —the massdensity of the material.

In the general case from three different values of »” one can determine wpin, Where wjj —
parameters of frequency. Shells with the following data were cdculated and tested [2]: length —
450mm, diameter — 400mm, thickness— 0,5mm. The shell s had boundary condtions correspondng
to smple suppated edges.

In Figure 1 the dependencefj= ay/27Toni is presented, where i— the number of wavesin the
circumferential diredion, j —the number of half- waves in the longtudinal diredion.
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In Fig.1 the theoreticd curve for an ided shell is shown, cdculated by the above method
(solid dark line). The theoreticd results [2] are represented by (o) while the experimental data [2]
are shown by badges (¢, A) and the theoreticd results for shells having initial defledions are given
by the dotted line and thin solid line. The last two shells had defledions with 3 half-waves with
amplitude wo/h=0,5 and the zone their pladng alongthe length of the shell is d/= 4//=0,25 (in the
midd e part). The first shell had two dents and one bulge, the second one had two bulges and one
dent. The form of defledions was close tow=w,sin(jzzx/¢) and j equals 3 . The initia
imperfedions increase by 15%the value of the minimal e gen frequency.

As can be seen from Figure 1 the test data (+,A) are close to the theoreticd values (bladk
curve). If we take in acournt axisymmetricad imperfedions of the form, the correspondng results
(dotted and thin lines) dmost coincide with the test data

From Fig. 1 is clea that regular defledions of such type increase the eigen frequencies of
vibration and bring them closer to experimental ores of the defeded [2].

2. Conclusions.

A new anayticd approach for the analysis frequencies of vibration of the smocth
cylindricd shells having initial defledions of the form is used. The analyticd solution and the
results of cdculations are presented. At present there exists a number of methods to cadculate
vibrations of frequency of ided shells. But red shells usualy have norided forms.

The suggested method alows one to define more predsely the eigen frequencies of
vibration of incomplete shells. This approach will be used to analyse ribbed cylindricd shells
having axisymmetric imperfedions under the compressve axial force

The new numericd approach has been developed at last time for ribbed shells of rotation
[3]. The method presented here alows to define more quickly the eigen frequencies than the
numericd method[3].
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