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Non-linear twist vibration of main transmission system of vertical
rolling mill

MENG Ling-qi, WU Hao-liang, WANG Jian-xun, LEI Ming-jie
(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to analyze and use the theory of main transmission of vertical rolling mill, a four-degree of freedom
non-linear dynamical model on main transmission of vertical roller mill was established according to the actual
parameters of the main transmission of 4200 vertical rolling mill. The bifurcation diagram, phase diagram and Poincare
sections graph were obtained by Matlab software. The stability of periodic motion and the process of chaotic motion by
ways of period doubling bifurcation were analyzed. The simulation results show that the movement of system is instable
and leads to vibration Chaos when the driving force frequency is near the natural frequency of vertical rolling mill.
Therefore, it should be avoided in the actual production. With the change of angular frequency, the system will change
from the cycle movement to quasi-periodic motion. After a number of times the cycle, bifurcation eventually leads to the
formation of chaos.
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Fig.1 Diagram of main transmission system of vertical roller mill
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Fig.2 Model of main transmission system of vertical roller mill



1290 ( ) 40

1

Table 1 Mechanical model parameters of vertical roller mill

Ji/ Jof Js/ Ju/ K,/ K/ K5/ C/ G/ G/
(kgm?) (kgm?) (kgm?) (kgm?) (kgmsrad’) (kgmsrad') (kgmsrad’) (kgmsrad’) (kgmsrad’) (kgmsrad’)
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