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Free transverse vibration of rolls for four-high mill
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Abstract: In order to study the transverse vibration of rolls for four-high mill and its effect on the strip shape, the free
transverse vibration model of rolls for four-high mill was built. The work roll and backup roll were considered as elastic
continuous bodies and the work roll and backup roll were joined by a Winkler elastic layer. According to Euler-Bernoulli
beam theory, the coupled equations of free transverse vibration of rolls were solved based on modal superposition method.
The numerical modeling was made on 2030 cold tandem mill of Baoshan Iron and Steel Company. The free transverse
vibration characteristics of rolls were analyzed, and the natural frequency, principal mode and motion equations were
determined. The results show that the free transverse vibration of rolls includes two kinds of vibration modes which are
the synchronous vibration at low frequencies w,, and the asynchronous vibration at high frequencies w,,. The sequence
n=1 plays more important role in the free transverse vibration of rolls. The vibration amplitude of work roll is bigger than
that of the backup roll in low order, and it is reverse in high order. The vibration amplitude of odd-order is bigger than
that of the even-order. The transverse vibration of rolls for four-high mill has important effect on the strip shape.
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Table 1 Natural frequencies of rolls for four-high mill
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Table 2 Coefficients of natural mode shapes
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Fig.5 Free transverse vibration of backup roll at n=1
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Fig.10 Free transverse vibration of work roll at n=3
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