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Dynamic characteristics analysis of rotor-bearing system for high speed motorized spindle

GAOQO Feng'?, JIA Weitao"?, LI Yan'*?

(1. Key Laboratory of NC Machine Tools and Integrated Manufacturing Equipment of the Ministry of Education,
Xi’an University of Technology, Xi’an 710048, China; 2. Key Laboratory of Manufacturing Equipment of
Shaanxi Province, Xi’an University of Technology, Xi’an 710048, China)

Abstract: Taking the rotor-bearing system of 150MD25Z77. 5

research object, the dynamic model rotor-bearing system is established considering mass eccen-

high-speed motorized spindle as the
tricity and “negative stiffness” effect to predict the dynamic behavior of rotor-bearing system for high-
speed motorized spindle. The dynamic response and the local stability at the fixed point of the system are
analyzed by using Runge-Kutta method and stability theory respectively. The results show that the am-
plitude of the system increases gradually with the increase of rotating speed, and the system com-
plex dynamic behavior. With the increase of bearing stiffness, the amplitude of the system de-

creases and the system is always in periodic motion. Based on the stability theory, the system is

unstable near the fixed point (#+1,0), and asymptotically stable near the fixed point (0,0).
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Fig. 1 Structural diagram of motorized spindle
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Fig. 2 Dynamic modelunbalanced rotor supported by angular contact ball bearing
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