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Abstract - This present work is devoted to Non linear buckling analysis of seven layered sandwiched cylindrical shells. The 
shell is sandwiched structure consists of main core and two three layer faces. Numerical FEM model for the shell has been 
made. The calculations have been performed with the use of ANYS APDL code for elastic shell of various dimensions. The 
linear and non linear analysis of the shells have been performed with the use of FEM. Critical buckling pressure is calculated 
for a family of seven layered shells subjected to external pressure. The results of these investigations are presented on the 
graphs. And by adding the stringer along the cylinder shell the critical buckling pressure of shell is calculated and the result 
unstiffened and stringer stiffened shell is compared. 
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I. INTRODUCTION 
 
In the mid of twentieth  century the 1st  sandwiched 
structures were designed, Sandwiched structure 
enabled with two thin, stiff and strong faces separated 
by a thick lightweight core. Achieving stiff and light 
component is purpose of sandwich structure. 
Sandwich structure also gives many other 
characteristics they are light in weight compare to 
metallics, high stiffeness,good in thermal properties 
,vibration damping, high strength, durability and cost 
effective than composite structure. This exhibits 
many other properties so these are used in many 
engineering applications .Butdorf and Libove [3] 
studied the theoretical model for sandwich structures. 
Later Magnucka-Blandzi and Magnucki [4] studied 
the stability problems of sandwich structures, the 
purpose is for the development of aerospace 
engineering. And recently studies on buckling 
problems deal with single and multilayer structures 
was done by Zingoni [5]. 
 
II. CYLINDRICAL SHELLS 
 
Cylindrical shells which are widely used in many 
engineering applications like underwater ,aerospace 
,military .So that the buckling of cylindrical shell is 
an important parameter in mechanics and is 
commonly encountered in several applications. 
Cylindrical shell are the closed container for storing 
fuel or gas under pressure which is higher than the 
atmosphere. Cylindrical shells with different shape 
and size are used in the off shore industries. Among 
the various types of shells, cylindrical shells are 
particular importance. Researchers have been trying 
to changes on the sidewall and material of these 
shells to increase their resistance against the load and 
decrease their weight. Variety of shells  that used in 
different industries has caused that design and 
installation of these reservoirs is very important. 

III. FINITE ELEMENT MODELLING 
 
The modeling procedure of cylinder shells in FEA 
has an important role to play, as it can significantly 
affect the results. This chapter gives brief overview of 
different materials used, modeling techniques, types 
of elements used for meshing, loading and boundary 
conditions used in the analysis. 

 
Figure 1: cross sectioned Seven layered cylinder. 

 

 
Table 1: Geometry of cylinder shell 

 
IV. ANSYS FEA RESULTS AND DISCUSSIONS 
 
Eigen value buckling analysis 
The critical buckling pressure was calculated by 
multiplying the eigen values corresponding to the 
first eigen mode by the applied external hydrostatic 
pressure. Here in since the applied external 
hydrostatic pressure was 1 MPa, the first eigen value 
represented the critical buckling pressure. The mode 
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shape obtained for different lengths for cylindricals 
models along with CBP are shown in figures  
respectively. 
 

 
Table 2:  Validation of Eigen buckling values . 

 
Hence the values of critical buckling pressure of 
refered authors will matches with the work carried 
out  for different length of the cylinder shells.For 
improving the critical buckling pressure a non-linear 
buckling analysis is carried out for both unstiffened 
and stringer stiffened,and finally compared the results 
obtained from the ANSYS. 
 

 
Figure 2:  Graph  of Ansys EB vs Refered cylindrical shells. 

 

 
Figure 3: CBP for Unstiffened Non-Linear Buckling Models. 

 
Figure 4: CBP for ANSYS Model 

 

 
Figure 5: Non linear CBP for Un stiffened and stringer-

stiffened shell. 
  

CONCLUSIONS 
 
The conclusions derived based on the FEA numerical 
analyses and Elseveir [22]  investigation of 
cylindrical r shells are presented as follows. 
 ANSYS eigen value buckling analysis 

overestimated the CBP of cylindrical shells 
under external hydrostatic pressure. Hence a 
nonlinear buckling analysis is mandatory. 

 Non linear analysis predicts the realistic value as 
compare to Eigen buckling analysis. 

 Stiffening Cylinder shell enhances the critical 
buckling pressure. 

 These kind of sandwich structured stringer 
stiffened  cylindrical shell can be used in off 
shore applications. And these will be the better 
placement for present cylinder shell used in off 
shore applications. 

 These sandwich structured with different 
material composition can also be adopted in 
aerospace applications. 
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