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Fig. 1 Simplified diagram of the rolling mill system with a nonlinear

vibration absorber

1.1 EEREER S EaE

RS L 3 LA A W B R, SO B e o A
JE SR TR RE 0 LU AR AN (] JEE BE AR 4 AT AR BN
[ 1) SRR T i 2 o RO 9 S LA AR Y AR TP R A
R RBAE AR /N 23 ] N RS2 0 K B 20 5 OF HHL R
A R G2 bW AIRRE T, R iR R & G A B, )
WS it R FCRE B VR TR B L RRE SR Y S5
I an sl 2 o s 07 ansX (o) east

rl
— {
t | 1=

d, \ uy

=
Il

T

=

7y

B2 BREEENEANE

Fig. 2 Equivalent structure diagram of the disc spring
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Fig. 3 Force-displacement curves of the disc spring
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Fig. 4 Schematic diagram of the rolling process
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Fig.5 Model of a two-degree-of-freedom system for the rolling mill

system with nonlinear vibration absorber
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Fig. 6 Amplitude-frequency characteristic curve under the influence
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Dynamics analysis and control of rolling mill vibration system with
nonlinear vibration absorber
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Abstract: Aiming at the problem of nonlinear vertical vibration control during the dynamic rolling of strip mills, a
nonlinear vibration absorber with the disc spring was designed. Firstly, considering the constraints of dynamic rolling force of
the rolling mill in the vertical direction, the mathematical model of the rolling mill under the control of the nonlinear vibration
absorber was established, the amplitude-frequency characteristic curve equation of the system was solved by the multi-scale
method, and the influence of damping, excitation amplitude and nonlinear stiffness on the vibration suppression effect of
nonlinear dynamic vibration absorber was discussed. Secondly, by analyzing the spectrum curve and time domain curve, the
vibration absorber device could increase the distance between the resonance frequency and the main resonance frequency, and
shorten the time of the rolling mill system from the unstable state to the stable cycle was concluded. The results show that the
addition of nonlinear vibration absorber can effectively increase the anti-vibration ability of the system and suppress the
vertical vibration of the system.
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