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Abstract : At present, vibration and noise of the rotors of forage rubbing and breaking machines become a serious
problem. In this paper, the theoretical analysis and finite element simulation are used to calculate the free modals of the
rotors, and a modal test is carried out to verify the theoretical analysis and the numerical calculation method. On this basis,
prestressed modal analysis of the rotor is carried out by using the fluid-solid coupling method. The analysis of the rotor
shows that the excitation frequency is close to a lower order frequency of the rotor, which can cause resonance very easily. In
order to increase the excitation frequency to avoid from the low frequency of the rotor, the structural parameters which affect
the vibration characteristics of the rotor are optimized based on response surface method. The results show that: (1) The
prestress has a great impact on the first three order natural frequencies of the rotor, and the first, second and third order
frequencies are increased by 14.01 %,12.01 and 10.54 % respectively; (2) The thickness of the hammering plate has the
greatest influence on the first order frequency of the rotor, the diameter of the spindle has the second, and the diameter of the
hammering plate has the minimal influence; (3) After the optimization, the frequency avoidance rate is increased from 5.03%
to 20.83 % and the resonance is effectively avoided. Besides, the strength and stiffness of the rotor can meet the
requirements of use.

Keywords : vibration and wave; rotor of forage rubbing and breaking machine; modal analysis; modal test; response
surface optimization
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