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Vibration Analysis and Critical Speeds of Rotating Polar Orthotropic Disks,
Part I: Formulation and Solution Method

R
Kyo-Nam Koo

(20053 1049 259 H4 20069 19 23% 4AAHER)

Key Words : Critical Speed(¥7Al4%), Polar Orthotropic(= 38X ©]%Al), Rotating Disk(3d 93), Vibration
(FE)

ABSTRACT

Rotating annular disks are widely used in data storage devices such as CDs, DVDs(digital versatile
disks), and HDs(hard disks). Higher data transfer rate in data storage disks could not be achieved by
polycarbonate disks in the present market. The problem can be solved by applying the fiber-reinforce
composite materials to the disks. In this paper, an application of composite materials to rotating disks
is proposed to increase the critical speed. Dynamic equation is formulated in order to calculate the
natural frequency and critical speed for rotating composite disks by the Galerkin method. The
orthogonal functions are used in series solution. A companion paper(Part II) presents and discusses
the numerical results of vibration analysis and critical speed for rotating polar orthotropic disk using
the formulation and solution method given in this paper (Part I).
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