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ANALYSES OF DYNAMIC SUPPORTING
STIFFNESS ABOUT SPINDLE
BEARINGS AT EXTRA HIGH-SPEED
IN ELECTRIC SPINDLES

LI Songsheng' CHEN Xiaoyang' ~ ZHANG Gangl
WANG Chunlan' YANG Liuxin® CHEN Changjiang’
(1. School of Mechanical Engineering and Automation,
Shanghai University, Shanghai 200072,

2. Department of Spindle Development, Bearing
Research Institute of Luoyang, Luoyang 471039)

Abstract: Based on the models of imitating statics and imitat-
ing dynamics, the dynamic states in the bearings rotating at

extra high-speed in electric spindles are simulated by computer

and the dynamic supporting stiffness of the bearings can be
gained through calculating the dynamics parameters of every
ball rolling element by numerical method. Combined a bearing
as an example, the influences on its dynamic stiffness acted by
the working conditions such as the running speed, the axial
preload, the outside loads and the internal makeup parameters
of the bearing and also the material, the number, the diameter
of the balls are analyzed. The result shows that these factors
affect the dynamic supporting stiffness of the bearing heavily,
and the dynamic stiffness of a spindle bearing when operating
at extra high-speed is greatly different from that of those bear-
ings in static and low speed.
Key words: Extra high-speed Electric spindle

Spindle bearing Dynamic supporting stiffness

Numerical calculating method
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