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Research on nonlinear horizontal vibration suppression of the

hot continuous rolling mill
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Abstract: For a strong horizontal vibration phenomenon in hot strip mill, a method was proposed
to suppress the mill horizontal vibration, which added lateral hydraulic cylinder in the side of
horizontal direction of the roll system bearing seats according to the field situation, practical mill
structure size and technological parameters. Taking the F3 stand whose vibration is the strongest
for instance, a differential equation of the rolling mill top work roll vibration which is piecewise
nonlinear was established according to the structural characteristics of the rolling mill roll
system. The numerical simulation method was adopted to obtain the effective value of vibration
acceleration of the system under different oil pressures, and then to find the oil pressure value in
the case of minimum vibration acceleration. In order to avoid the occurrence of primary

resonance, super-harmonic resonance, sub-harmonic resonance and combined resonance again,
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the horizontal vibration of the rolling mill was suppressed by selecting the increased lateral

hydraulic cylinder oil pressure to improve the horizontal stiffness and damping. Finally the

measures were applied to hot continuous rolling mill in the industrial field, and when the

hydraulic cylinder oil pressure was regulated to 8. 1 MPa, the horizontal vibration acceleration

RMS reduced by 75%. So the simulation results and practice both show that this method can

effectively restrain the work roll horizontal vibration of hot continuous rolling mill, and provide a

reasonable solution to research and inhibition rolling mill vibration. 3 tabs, 8 figs, 17 refs.

Key words: mechanical engineering; hot strip mill; vibration suppression; nonlinear; horizontal

vibration; hydraulic cylinder
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Fig. 1 Piecewise nonlinear horizontal vibration

dynamics model of top work roll
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Fig. 2 Hydraulic cylinder distribution
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Tab.3 Calculated parameters under the action of different oil pressure
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