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In many cases, cylindrical shell constructions have a noncircular cross-sectional contour, variable 
thickness and different boundary conditions, and other features. In the study of the strength and stability 
of shell structures possession of information about the distribution of dynamic characteristics, in 
particular, the distribution of frequencies and forms of free oscillations is needed.
Theoretical research of vibrations associated with considerable difficulties realization of the 
mathematical model and necessity solving difficult system of differential equations in partial derivatives 
with variable coefficients. The instability of solutions and the loss of the calculation accuracy required 
order occur in solving this system. There are some analytical solutions boundary problems describing 
vibrations noncircular cylindrical shells that can be used only in rare cases. 
Numerical methods for theory shell problem solving got wide applications in comparison with analytical 
methods. Based on the finite element method many modern programs for engineering calculations 
created. One such program is the solver FEMAP with NX Nastran. 
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The proposed software tool used in several studies to determine the free vibration frequencies and forms 
of thin cylindrical shells elliptical cross section constant [1] and variable [2] thickness for different 
values of eccentricity [3] and different boundary conditions on one end face, the other an end face free 
[4 ]. Apart ready software developed by individual authors programs are often used. Thus, in two finite-
element implementations thin-walled structures natural oscillations were studied [5]. 
Finite element method becomes more popular in engineering calculations, but remember that the basic 
check any calculation results is only physical experiment. One of the most effective methods of 
investigation vibration is a method holographic interferometry, which allows real-time observe 
interference patterns which makes it possible real-time observe interference patterns of vibrations shell 
surfaces, accurately set moment of occurrence of resonance, select the desired mode vibrational 
excitation, explore the spectrum of free oscillation frequencies and forms with a sufficient degree of 
reliability. This experimental method used to study the console fixed cylindrical shells with circular 
cross-section [6] and noncircular cross-section constant [7] and variable thickness. The experimental 
results are in good agreement with numerical calculations. In [8] on the basis of holographic 
interferometry circular cylindrical shell with both rigid fixed end faces investigated, the experiment 
results made it possible to get empirical formula to calculate the free oscillation frequencies. 
In this paper estimates of two test problems are given, the results of which showed a good 
correspondence to the results obtained numerically [5] and experimentally [8] by other authors. The
discrepancy between the numerical calculations does not exceed 4%, the difference between the 
numerical calculation, which is realized in FEMAP, and results obtained experimentally does not exceed 
16%, which is acceptable and demonstrates the correctness of the proposed method for solving this class 
problems. 
The new calculation of free oscillation frequencies and forms of cylindrical shells elliptical cross section 
with rigid fixed both end faces carried, and conducted comparison of obtained the frequencies and 
frequencies received for the same shell with rigid fixed one end face, the other an end face free. 
A result of research we found that the rigid fixing of the second end face makes it possible to increase 
the first resonant frequency is twice, and the vibration mode does not match the first resonance 
frequency form of the console fixed shell. 
The obtained results make it possible to control the free vibration frequency spectrum of shell structures 
for its exclusion from the resonant regime by varying the boundary conditions, which is one on the 
actual problems of the research strength of shell structures.

Key words: finite element method, free vibration frequencies and modes, circular shell, elliptical cross section 
shell.
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, %
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, %
3D shell [5] FEMAP plate 3D solid [5] FEMAP solid

1 4 1710,87 1703,51 0,4 1689,60 1720,23 1,8

1 4 1828,37 1816,52 0,6 1806,60 1797,61 0,5

2596,38 2611,12 0,6 2650,20 2605,58 1,7

2 4 3042,21 3038,92 0,1 3070,50 3030,40 1,3

2 4 3360,86 3344,71 0,5 3391,90 3333,08 1,7

1 6 3676,46 3704,84 0,8 3616,80 3727,98 3,1

1 6 3781,88 3786,90 0,1 3694,00 3772,39 2,1

2 6 3969,78 3973,69 0,1 3897,90 3936,60 1,0

2 6 4011,43 4024,21 0,3 3952,20 4044,44 2,3

3 2 4456,36 4469,26 0,3 4493,30 4470,54 0,5
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1 8 1880 2303 22,5

1 10 1597 1828 14,5

1 12 1680 1760 4,8

1 14 2064 1999 3,1

2 12 2745 3166 15,3

4 16 5040 5581 10,7

5 20 6112 6594 7,9

5 26 8188 7806 4,7

8 28 11848 11185 5,6
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1 4 1712 5451 3,2

1 6 2154 4026 1,9

1 8 3849 4466 1,2

1 10 6129 6720 1,1

1 12 8963 9428 1,1

2 4 6159 9545 1,5

2 6 4488 7176 1,6

2 8 4895 7001 1,4

2 10 7072 8875 1,3

2 12 9748 11023 1,1
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