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Research on the dynamic characteristic of high-speed motorized
spindle considering tool influence

Shan Wentao', Chen Xiaoan®

(1. College of Mechanical Engineering, Jiangsu University of Technology, Changzhou 213001, China;
2. College of Mechanical Engineering, Chongqing University, Chongqging 400044, China)

Abstract: The bearing model and rotor model are firstly built in this paper. The connection relationships between the housing, bearing,
shaft and tool of high-speed motorized spindle are analyzed. A dynamical model of high-speed motorized spindle is established, and the
transfer functions of different parts of the motorized spindle to the tool are deduced. Then, based on the D62D24 A type motorized spin-
dle, the weakening effect of speed on bearing dynamical stiffness is analyzed. The first order inherent modal shape and inherent frequen-
cy are investigated numerically and experimentally for both situations of with and without the tool. The results show that both tool and
speed have a “softening” effect on the inherent characteristics of system.
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Fig. 1 High speed motorized spindle system
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Fig.2 Coordinate system of shaft vibration
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Table 1 Basic parameters of motorized spindle
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Fig.3 Schematic diagram of motorized spindle system
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Table 2 Bearing parameters
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Fig.4 Effect of speed on bearing radial stiffness
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Fig.5 Finite element dynamic model of motorized spindle
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