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Abstract : The dynamic rolling force equations were established based on the relationship between horizontal rolling
force and vertical rolling force. Considering the different vibration forms of the backup roller and the working roller, the
friction effect between the roller and machine frame and the side gap effect, the horizontal-vertical piecewise nonlinear
coupled vibration model of hot rolling mill was established. On this basis, the rolling force fluctuation caused by the change
of the thickness of the rolling piece at the entrance was used as the external disturbance excitation to input to the models.
According the solution, the influences of side gap, phase angle, friction coefficient and the thickness variation of the entry
rolled piece on the horizontal-vertical coupled vibration of the rolling mill were analyzed. The results show that reducing the
thickness variation of the entry rolling piece or eliminating the side gap can weaken the rolling mill vibration, reducing the
friction coefficient between the roller system and the machine frame can weaken the vertical vibration of the rolling mill in
the first resonance region. When the horizontal vibration lags behind the vertical vibration by 45 degrees, the first resonance
region of the vertical vibration almost disappears. The research results have provided a theoretical guidance for suppression
of horizontal-vertical vibrations of rolling mills.
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