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Self-synchronization theory of a vibrating system with a two-stage
vibration isolation frame driven by two motors
LI He, LIU Dan, JIANG Lai, ZHAO Chun-yu, WEN Bang-chun

(School of Mechanical Engineering and Automation, Northeastern University, Shenyang 110819, China)

Abstract: The conditions of self-synchronization and motion stability regarding a dual-motor-drive vibrating system
with a two-stage vibration isolation frame were studied. Owing to the effect of the two-stage vibration isolation, this system
had not only enough oscillation amplitude of its material box to screen a material, but also reduced the dynamic load
transmitted to the foundation. Here, firstly utilizing Lagrange equation, the differential motion equations of the vibrating
system was built. Then, with a modified average small parameter method, the dimensionless coupled equations of
eccentric rotors were derived. Furthermore, the condition of existence for zero solution to the dimensionless coupled
equations of the eccentric rotors was used to achieve the condition to implement the self-synchronous motion of the
vibrating system, and the stability condition of self-synchronous motion was obtained with Routh-Hurwitz criterion.
Finally, the numerical simulations were performed to verify the correctness of the theoretical analysis.
Key words: self-synchronous motion ; vibrating system; stability; vibration isolation
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with a two-stage vibration isolation frame
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