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C Mn Si P S Cr Ni Cu Al Mo 
0,31 1,06 0,23 0,013 0,007 0,22 0,07 0,16 0,025 0,012 

N Pb Almet As Cb V Ti B Zn Sn 
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, 1/c 

 
 

t, c 
1 1086 0,12 0,16 26,47 
2 1057 0,39 0,35 19,89 
3 1037 0,28 0,39 29,98 
4 1023 0,59 0,96 11,33 
5 1010 0,46 1,15 8,91 
6 999 0,50 2,02 6,13 
7 998 0,45 2,45 11,65 
8 1005 0,48 4,71 3,35 
9 1009 0,44 5,57 2,62 

10 1022 0,54 10,39 1,85 
11 1030 0,48 12,07 3,09 
12 1049 0,50 20,53 2,28 
13 1052 0,51 24,74 3,18 
14 1069 0,50 46,34 1,35 
15 1072 0,41 47,13 1,11 
16 1087 0,51 79,93 0,90 
17 1091 0,34 70,63  
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Abstract. Physical modelling finds a successful 
application in materials science and metal forming for both 
basic research, which looks at the rheological properties of 
materials, and for applied research which is aimed at 
introducing laboratory test results into the industrial 
environment. An accurate knowledge of the characteristics 
of the metals and alloys being examined is an integral part of 
the development of new technologies. New mathematical 
models offer a considerable increase in the accuracy of 
mathematical modeling of the processes under analysis. 

There has recently been an intense enhancement of 
laboratory facilities which now allow researchers to simulate 
real-life production processes with a high degree of 
accuracy. The most popular devices designed for physical 
modelling include the GLEEBLE system simulating 
metallurgical processes, and torsion plastometers. These 
devices enable research to be conducted in a wide range of 
strain parameters.  Depending on the process  analyzed,  it  is  
possible to conduct research applying different strain 
patterns – compression, tension, torsion, torsion with tension 
or torsion with compression.  

Upon physical modelling, a metallographic analysis 
and mechanical properties testing are carried out for the 
deformed material. This creates a basis which makes it 
possible to optimize the technology currently used and 
develop new manufacturing processes. 

This paper analyzes the results of the physical 
modelling of a rolling process of low carbon round steel 
bars used for cold upsetting of 30MnB4 steel. The study 
was conducted based on the process parameters of one of 
the continuous bar rolling mills. Physical modeling was 
done with the help of the STD 812 torsion plastometer 
and the GLEEBLE 3800 simulator. 

Upon physical modelling, a metallographic analysis and 
mechanical properties testing were carried out for the test 
material. Studies were done to identify the effect of the early 
stage processes on the properties of the finished product. 

Keywords: Low carbon steel, physical modelling, 
torsion test, compression test, metallographic test, me-
chanical properties. 
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