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This paper presents the modeling, thecretical formulaton, and stability analvsis for a combined syslem of
a spinning disc and a head that contacts the disc, In the analytical model, head interference 15 considered
hy a rotating mass-spring-dampear system together with a {ricticnal follower force on the damped annular
discs. The rulliple scale method is utilized to perform the stabihty analyss that shows the existence of
Instability associated with paramelric resonances, Using the formulated analysis, instabdity regions of optical
recording disc are investigated wilh variation of mass. stiffness and fnction force of a head, respectively.
The simulation results show that the stiffness of a head is lhe most sensibive parameler on the instabihity

of the disc,
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Fig. 2 Model of stationary disc and moving loads.
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Table 1 Properties and dimension of ophical disc.

Elastic modules 2.9% 10°N/m?

Density 1220 kg/m®
Posson ratio 03
Outer dizmetar 120 mm
Inner diameter 36 mm
Thickness 0.3 mm

Table 2 Natural [requencies of a slalionary disc.

Mode, (£, 0| (00) | (01)] (02) | (03) | (04)

Nalural
frequency, @, 08 | 184, 2 334 | 554
Rrg) 0,997 | 0.881 i 1002 | 1.041 | 1.093

Table 3 Parameters of head Interference.

Eﬁgﬁaelt?ré Values | Nondimensional valuss
Mass 30 mg 0.023
Damping ratio 0.005 0.005
Stiffness 20 N/m 0.84
Friction force 0001 N 0.0007
ghaasEEZ AR/ 10E A 55 2000/ 869
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