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Research on Dynamic Response of Self-Synchronous
Vibration Mill with Dual Motors

GUO Peipei, XU Bo,CAO Wei
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Abstract ; The self-synchronous vibration mill of dual motors was simplified to establish mechanics model. To study the
deformation under the action of dynamic load in the X, Y direction where the harmonic exciting forces were applied on,
undamped system forced vibration and damping system forced vibration mathematical model were established. On this
basis, with the determination of Rayleigh damping constant @ and B, the finite element ANSYS software could simulate
transient dynamics analysis. The research results indicated that node’s trajectory was close to the circular, faster be in
stable phase and get better grinding effect under working condition of 16 Hz frequency; the amplitude of node’s trajectory
could be larger, and was slower to get into stable phase and vibration attenuation effect of damping was much stronger
under resonant frequency of 42 Hz. Different damping ratio had proportional effect on the vibration attenuation.
Therefore, the effect and efficiency of grinding can be improved by controlling the parameters of damping ratio.
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Variation mill mechanics model
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Figure 2 Variation curve of frequency and

value under different damping ratio
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Table 2 Parameters set
F oo/ N LA @ B At/s
500 500 0 &/ (mf) 1/(20f)
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Figure 3 2 734 node’s displacement response in

frequency of 16 Hz and 42 Hz when £ =0
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Figure 4 2 734 node’s displacement response in

frequency of 16 Hz and 42 Hz when £ = 0.01
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Figure 5 2 734 node's displacement response in

frequency of 16 Hz and 42 Hz when £ = 0.02
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