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中文摘要:

      考虑齿轮啮合及扭转作用，建立齿轮-转子-滚动轴承传动系统的弯扭耦合非线性动力学模型.考虑输入/输出端、齿轮轴的弯曲/扭转振动等问题，推
导了不平衡齿轮-转子-滚动轴承弯扭耦合的动力学微分方程.在考虑齿轮偏心和滚动轴承非线性接触特性的情况下，分析了转速、偏心量以及轴承游隙等参
数对系统振动响应的影响规律.研究发现：由于弯扭耦合的作用，在主动轴中有着非常明显的从动轴转频成分.而在扭转振动中则各轴转频和啮合频率表现得
更为清晰；滚动轴承有其自身的谐振频率，在系统设计阶段需要注意避开滚动轴承的变刚度频率对系统的影响；随着齿轮偏心量的变化对系统的时域和频域
响应也有着很大的影响.另外，轴承游隙对系统的振动响应也有着较大影响，应选择合适的轴承游隙，以减小系统各处的振动幅值.

英文摘要:

      A nonlinear dynamic model of bending-torsion coupling for gear-rotor-rolling bearing transmission system was estabished, with 
consideration of the gear meshing, torsion effect, input/output, and bending/torsion vibration of gear shaft. The dynamic differential 
equation was deuced based on the imbalanced gear-rotor-rolling bearing of bending-torsion coupling. Considering the gear eccentricity 
and nonlinear contact of rolling bearing, the influence law of parameters, including the speed, eccentric distance and bearing 
clearance, etc, on the system vibration response was analyzed. Result show that, an obvious component of rotational frequency of driven 
shaft existed in the driving shaft, due to the effects of bending-torsion coupling. However, the frequency of every rotation and 
engagement of shaft was more obvious in the torsional vibration. Given the rolling bearing's own resonance frequency, the effect of the 
variable stiffness frequency of rolling bearings on the system should be avoided during the system design. The change of gear eccentric 
distance also affects the time and frequency response of system. Besides, the bearing clearance also affects vibration response of the 
system. So a suitable bearing clearance is suggested to reduce the vibration amplitude of every part of system.
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