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ABSTRACT: The methods of stability at small  elastoplastic strains 
[1] are extended to an investigation of the creep stability of shells. 
Experimental data are presented, and the calculated and experimen- 
tal results are compared. 

1. In considering the stability of a cyIindrical shell in compres- 
sion at the end faces we will assume that the creep properties of the 
material  at loss of stability depend only on the stresses of the basic 
state, which are related to the strains by the expressions 
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Here Smn and Smn are the stress and strain deviators, oi and e i are 
the stress and strain intensities at an arbitrary point of the shell, o 0 
is the stress intensity of the basic state, and w(t) is a function of t ime,  
Then the calculation reduces to replacing the secant and tangent 
moduli in the formula for computing the critical load [2] with new 
generalized moduli depending on t ime.  For determining the buckling 
t ime we obtain the expression 
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2. To check solution (1.2)  at room temperature  we conducted 
two series of stability tests on cylindrical lead shells 40 m m  long, 2 
and 1 .4  m m  thick, and with a radius of 24 mm.  The properties of 
the load were such that 
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where o is measured in kg / cm 2 and t in:minutes. 
The shells were loaded with the help of a special centering de- 

vice. The buckled shells were characterized by continuous annular 
bulges; sudden collapse was not observed. 

The critical t ime was taken as the moment  at which the shell 
began to buckle. In the first series of tests (R/h = 12) the beginning 
of bulging was determined from the change in the nature of the axial 
strain, which was measured with dial-type indicators graduated in 
0.01 mm, and in the second series from the change in the nature of 
the resistance of resistance strain gauges bonded to the inside and 
outside of the shell. 

In Figs. 1 and 2 the axial strain and the change in resistance are 
plotted as functions of t ime, the critical buckIing t ime being denoted 
by a broken line. 

The data thus obtained from tests on 24 shells are presented in 
Figs. 3 and 4, where the continuous curves were constructed in ac-  
cordance with solution (1.2). 
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