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This study is concerned with aerodynamic analysis of the actuator arm of a 3.5 inch -
hard disk drive. The hard disk’s platter has the running speed at 7,200 rpm. To ease in
defining boundary conditions and computation, only the volumes near the actuator arm are
considered. The studies start with finding the position on the actuator arm, which is most
affected by the wind using computational fluid dynamic (CFD) analysis. The arm positions
consist of inner disk, middle disk, and outer disk positions. Topology optimization is then -
employed to find the optimum configuration of the actuator arm. The topological design
problem is maximizing structural natural frequencies whilst structural volume being
constrained. The ratios of reduced volume to the original volume are set to be 23% 30%, 40%
and 50%. Finally, the best structural topology is achieved and aerodynamic analysis of the
new actuator arm is carried out. The results show that the position of the original actuator arm .
at the inner position has the most effect from wind disturbance. The best structure from
performing topology optimization is the structure that has 23% volume reduction. This model
can reduce the wind turbulent behind the arm as the mean static pressure is reduced compared
to the original arm. It also has lower power spectral density, separation of the velocity
contour without diffusion of low speed, lower vortex of path line, and 3.8% higher natural

frequency of the 1" sway mode.





