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NONSTATIONARY TORSION OF THE FINITE CYLINDER 
WITH CIRCULAR CRACK 

Demydov O. V., Popov V. G. 
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The axisymmetric dynamic problem of determining the stress state in the region of a circular crack in a 
finite cylinder is solved. The source of the loading is the rigid circular plate, which is coupled with one 
of the cylinder ends and loaded by the torsional moment, which depends on time. The proposed method
consists in the difference approximation only of the time derivative. The original problem is reduced to 
a system of homogeneous boundary value problems, which are solved successively. Their solution 
contains an unknown displacement jump on the crack. The integral equation with respect to the 
unknown jump reduces to the Fredholm integral equation of the second kind. The found numerical 
solution of this equation gave the possibility to obtain the approximate formula for the SIF calculation. 
Analysis of the results shows that the SIF increases during the transient process to a level exceeding the 
SIF value under static loading. Increasing the weight of the plate and the height of the cylinder cause to 
increasing the duration of the transient process and reduces the magnitude of the SIF s maximum.

Key words: stress intensity factor (SIF), an axisymmetric dynamic problem, finite differences, finite cylinder, 
a circular crack, torsional moment.
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scale, our fellow S.P. Tymoshenko regarding engineering education, which he created and knew from 
the inside, and that are relevant for today. Some problems of education engineering and of current status 
and perspectives of higher education engineering in Ukraine are discussed. Saving fundamental bases of 
agrarian engineering higher education system and its intensification of the self instruction learning are 
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