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Abstract

Increased application of optical disks requires more improved dynamic stability of rotating disks. In this
study, a new concept of controlling the processing conditions of injection molded disks was developed to
improve vibration characteristics. The critical speed, which shows stiffness and dynamic stability of disk, is

affected by the residual stress distribution; this varies as functions of distance from the gate and processing

condition. The critical speed of disk was calculated with the initial stress taken into consideration, which was

determined from injection molding simulation. Choosing melt temperature, mold temperature, filling speed
and packing pressure as design parameters, critical speed is maximized with the method of response surface.
It is shown that the stability of injection molded disk has been improved for the new condition obtained as a

result of the study proposed.
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Fig. 2 Mode shape of a rotating disk
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Fig. 3 Modal frequencies of a rotating disk
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Table 1 Critical speed of some rotating modes with
initial stresses
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Table 2 Properties of injection molded disk

Table 4 Design matrix for response surface design
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Fig. 5 Residual stress distributions of PC both in the
initial conditions and in the optimal conditions
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