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Abstract. This article describes a set of mathemati-
cal models simulating the deformation processes used 
in seamless pipe production. The article demonstrates 
that, based on the hierarchy presented, the level of a 
mathematical model is determined by the complexity 
of the mathematical description of the deformation 
processes used in seamless pipe production and also 
by the number of parameters applied. Examples of the 
models are given that were built using such methods 
as the static energy technique, the engineer’s ap-
proach, the slip-line technique and the grid projection 
method. Using the static energy technique it was pos-
sible to determine the integral characteristics of the 
deformation zone during a longitudinal hot rolling 
process. One of such characteristics includes power 
parameters of a continuous mandrel rolling process, in 
particular the intensity of stress occurring in the mate-
rial between the mill rolls. The engineer’s approach 

was used to simulate the stress-strain state of the ma-
terial in a pipe drawing process accounting for the 
actual changing mechanical properties of the de-
formed material. Through application of the slip-line 
technique in a pipe end upset process, it was possible 
to find formulae to determine the full force applied to 
the extrusion ram and the length of a transition zone 
between an upset end and the pipe body. A geometry 
analysis of the slip-line network carried out at the fi-
nal stage of the upset process helped find a formula to 
determine the final length of the transition zone. The 
projection method was used to build a 3D model 
simulating the stress-strain state of a 2-roll piercing 
process. QForm 3D, a specialist FEM software, was 
used for the projection method. Simulation of the 
piercing process helped explain the nature of the 
stress-strain state of a single-revolution screw rolled 
metal. 
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