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In engineering practice we often meet multi-layered structural elements in the form of hollow cylinders 
operating at high temperatures under creep conditions. The error of the solution obtained in the 
framework of a theory of shells depends on many factors. They include the shell characteristic ratio, the 
ratio of the thickness of the layers, type of boundary conditions, loading conditions, the mechanical 
characteristics of the materials. Simultaneous study of the influence of all these factors is a complex 
problem. One possible way of studying of the error of solutions obtained in the framework of the shell 
theories is a comparison of them with the results obtained within of the three-dimensional (3D) 
formulation. The aims of this paper are: 1) to compare the 3D and shell solutions for two-layered 
cylinders under internal uniform pressure for various ratios of the thickness of the layers, 2) to 
investigate the influence of the ratio of the thickness of the layers on the deviation of the shell solution 
from the 3D solution, 3) to investigate the effect of creep of the outer layer on the long-term strength of 
the cylinder. The problem creep and strength of hollow two-layered cylinder is considered. The inner 
layer of the cylinder is made of a heat-resistant alloy based on nickel 437, outer layer is made of the 
yttria partially stabilized zirconia (8YSZ). Solutions for two-layered shells of varying ratios of layer 
thicknesses, based on the hypothesis of rectilinear element, are compared with the spatial solutions for 
axisymmetricaly loaded hollow cylinders. For the solution of a spatial initial boundary value problem
the joint application of Ritz, R-functions methods and the Runge-Kutta-Merson method for time 
integration with automatic time step control has been used. Within the shell formulation the initial 
boundary value problem is also solved using the Runge-Kutta-Merson method with the combination of 
the Runge Kutta method and Godunov s technique of discrete orthogonalization for solving the 
boundary problem at each time step. A good agreement of the results of the 3D and shell solutions for 
different ratios of the layer thicknesses for the parameters of the stress-strain state is obtained. It is 
shown that as the thickness of the outer layer increases, the error of the shell solution increases, and the 
creep of the outer layer increases the time to failure. A conclusion was also made about the satisfactory 
accuracy of finding time to failure.

Key words: multilayered cylinder, creep, strength criterion, time to failure.
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