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Model Updating of High-Speed Spindle

Park Ki Beom*, Chung Won Jee',

Lee Choon Man™

Abstract

1s conducted using the RBF model.

Key Words : High-speed spindle(Z31& ABE

In the design of modern rotating machinery, 1t is often necessary to increase the performance of rotor-bearing system.
Since a critical speed range influences the performance and safety of the whole system, it should be necessary to
constrain the critical speed and thus resonance response in design process to result in large vibration. Consequently
the minimization of resonance response amplitudes within the operation range of the rotor system becomes the most
primary design objective. In this paper, based on the assumption that the external shape of rotating-shaft, bearing
supporting positions and etc, the natural frequency analysis of spindle is performed by ANSYS 10.0° Optimum design
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Fig. 2 Mesh for FEM analysis
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Table 1 Material properties of Spindle
Part E Density | Poisson’s
name (GPa) (g/cm3) ratio
Spindle 200 7.817 0.3

Table 2 Bearing stiffness of 40,000rpm spindle

Axial rigidity | Radial rigidity
(N pm) (V] pm)
Front bearing 40 180
Rear bearing X 9
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Fig. 7 Radial basis function neural network structure
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Fig. 8 Approximation of RBF model
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Fig. 9 Input and Output RBF model
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