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Fig. 1 Spinning annular plate with

clamped inner — boundary and free outer — boundary
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Fig.2 Static frequency versus angular speed
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vibration of an axisymmetric circular disk near critical

ANALYSIS ON THE CRITICAL SPEED FOR
A SPINNING THIN ANNULAR PLATE "

Mao Haiyu Xie Jianhua Xu Huidong

( Department of Applied Mechanics and Engineering , Southwest Jiaotong University ,Chengdu 610031, China)

Abstract Based on the von Karman plate theory, the transverse vibration equation of a spinning thin axisymmet-
ric annular plate with clamped inner — boundary and free outer — boundary was formulated. The discretization of a
simplified partial differential equation was obtained by the Galerkin method. For any nodal diameter , the smal-
lest eigenvalue (zero nodal circle) of a stiffness operator and the eigenfrequency of the corresponding mode with
regard to the simplified equation were calculated. The calculating method for the critical speed was given, and
the critical speed versus inner — to — outer radius ratio and Poisson’ s ratio was investigated. The analysis results
indicate that there is no critical speed for nodal diameter and ,but for other nodal diameter , the critical speed in-
creases with the increase of the inner — to — outer radius ratio and decreases with the increase of the Poisson’ s ra-
tio. These observation is helpful to the design of annular plate for high — speed applications such as computer hard
disks ,circular sows ,and turbines.

Key words annular plate, critical speed, Galerkin method,

eigenvalue, travelling wave
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