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Study on Vibration Mechanism and Parameters of Resonance Stone Crusher

LI Ji-xiang, FAN Chen-guang, LI Yan-da
(School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu Sichuan 611756, China)

Abstract: In order to explore the dynamic behavior of the resonant stone crusher in the process of pavement
reconstruction, and study the influence of external parameters on its vibration, wish used to help practical
engineering applications, first, based on the mechanics principle of the resonance stone crusher, a reasonable
mechanical model was simplified, and the dynamic model of the resonance beam of the resonance stone
crusher is established. Considering the rigid body vibration, the natural frequency and the mode of the rigid
body vibration of the system are solved. Based on the hypothetical mode method, taking the rigid body
vibration mode and the elastic vibration mode of the free beam as the hypothetical modes, the system is
discretized and the natural frequency of the system is analyzed, and the analytical solution of the forced
vibration response is obtained. Then, the influence of the system parameters (including cross-sectional size of
resonant beam, equivalent stiffness of shock absorber, weight of hammerhead, mass of exciter, etc. ) on the
resonance frequency is studied, and the influence of damping parameters on the response of the hammer tip is
analyzed. The result shows that (1) the natural frequencies of the system vibrates rigidly are 3. 35 Hz and
5. 87 Hz, which are not within the working frequency range of the resonant rock crusher, and the working
frequencies occur in the elastic vibration stage; (2) changing the system parameters will increase or reduce

the structural resonance frequency, where the influence of the weights of exciting end and the hammer tip end
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on the resonance frequency is inversely proportional; (3) the height of the resonant beam section has the

greatest influence on the resonance frequency, the resonance frequency shows a clear upward trend with the

increase of the section height, and the higher the order, the greater the influence on the frequency, the

maximum growth rate exceeds 20% ; (4) resonance occurs when the external excitation frequency approaches

the natural frequency of the system, and the amplitude of the hammerhead becomes larger, at this time, the

higher the efficiency of energy utilization and the greater the spring stiffness, the higher the frequency when

resonance occurs; (5) when the damping coefficient of the damper increases, the amplitude of the

hammerhead shows a tendency to attenuate.
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Fig.2 Simplified dynamic model of resonance system
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Fig. 3 Schematic diagram of rigid body vibration of
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Fig. 4 Influence of system structure parameters on natural frequency
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Fig. 5 Curves of external excitation frequency vs.

hammerhead amplitude
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Fig. 6 Curve of damping coefficient of damper vs.

hammerhead amplitude
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