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PROLONGED STRENGTH OF THE TWISTED HOLLOW SHAFT 

Abstract 

On the base of the known model of deformation and failure by Suvorova and 
Akhundov the process of the scattered failure of the twisted hollow shaft was 
investigated. The incubation was determined, the equation of the motion of the failure 
front was constructed. By the numerical method for the constant and singular kernel of 
the damaging the curvatures showing the principle of the motion of the failure front. 

Hollow shafts are one of the most extended elements of machines and 
constructions. Using of the working resource of hollow shafts at torsion requires the 
studying of the fracture process taking into account the time factor. Using of the Theory of 
damaging, which considers the factor of accumulation of the different defects in the 
material, violations in the structure, gives such possibility. In [1] the theory of damaging 
was suggested in which the processes of deformation and damaging are interconnected and 
the fracture is represented as the final critic stage of deformation. Other important 
singularity of this theory is that for the cases when loading-off zones absent the obtained 
problems are analogous the problems of the hereditary elasticity to which the 
corresponding methods of solving are applicable. Particularly when only the forces were 
given on the surface of the body then distribution of stresses is such as for the elastic 
material. The mentioned predefined the using of namely the theory [1] for investigation of 
this problem on prolonged strength of the twisted shaft. 

As it has already been pointed out, as also in the elastic problem the only 
tangential stress different from zero is determined by the classic formula 

where a and b are correspondingly the internal and external radiuses of the circle surfaces of 
the hollow shaft, r is the moving radius, Mk is the torsion moment. By [1] the fracture criterion 
will be 

>r = r0, (2) 
where K* is the damaging operator of the hereditary type; r0 is the limit of strength for 
shear of the defectless material. For the case when the torsion moment is constant or 
increases monotonely and there is not loading-off, the damaging operator has the structure 
of the ordinary operator of visco-elasticity. 

0 
where K(t,s) is the kernel of the damaging operator. 

Fracture will happen for the first time where the tangential stress  т has the 
maxsimal value. That is the external surface of the shaft r = b, where 

2Mkb «. ------------- * ---  (4)


