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Fig. 1. Schematic representation of the process 
of rolling 
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Fig. 2. Billet for rolling: a) the construction of a 
mesh of 1/4 of the billet, and ) the construction 

of a mesh in the cross section of the billet 
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Fig. 3. Billet and tool during rolling a) and )
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Fig. 4. Forming and distribution in 1/4 of a cy-
lindrical billet on the intermediate ), ), ) )
and final ), ), ), ) steps of deformation dur-
ing rolling ), ) – forming, ), ) – stress inten-

sity; ), ) – accumulated strain; 
), ) – accumulated damage 
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Fig. 5. Placement of the studied points of 
cylindrical billet 
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Fig. 6. Strain's trajectories for different points of 
cylindrical billet that are built according to the 
results of simulation in the complex software 
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Fig. 7. History change of parameters deformability the potentially dangerous point P3 of the billet 
during rolling a) – stress intensity, ) – accumulated strain; ) – accumulated damage 
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Fig. 8. The value of strain obtained in DE-

FORM 3D during rolling and approximation of 
relation (3): parameter 0,00236;m

0,94144 , sum of squared deviations equal 
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Fig. 9. The trajectory of strain the potential dan-
gerous point P3 of the cylindrical billet by com-

bined method (calculation of the ratio  
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ESTIMATION OF DEFORMABILITY 

BILLETS DURING ROLLING 

Summary. Forming analyzed and solved the 
problem of determining the stress-strain state of 
a cylindrical billet during rolling using simula-
tion in the software package DEFORM 3D. Pat-
terns  of  forming  and  distribution  of  the  ac-
cumulated damages to the billet during defor-
mation is received. A study of dangerous, in 
terms of damage accumulation, points billet is 
performed. For this it was constructed and ana-
lyzed the trajectory of deformation at these 
points of the billet. 
Key words: stress-strain state, free surface of 
the billet, stress state parameter, accumulated 
strain, accumulated damage, rolling. 


