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Abstract 2 3 l 1 0 0

This project is the development of Finite Element software prototype for analyzing of resonance
problem in hard disk drive component. The developed software can be used instead of the import software
and can be adopted to solve the resonance problem in Hard Disk Drive (HDD) manufacturing process. In
addition, this software can be used to analyze the dynamic model of HDD servo systems. This research
work also proposes a new technique for designing a robust controller for HDD with Voice Coil motor (VCM)
actuator. The control design problem, H,, loop shaping with structured controller, is solved by using Genetic
Algorithm (GA). As shown in the results, the proposed technique is comparable to some techniques
proposed in HDD servo control systems.

This research work proposes a new technique to specify mesh size in each specified region. The
proposed technique uses a multi-grid Finite Element Analysis (FEA) with PSO (Particle Swarm Optimization)
based non-uniform refinement of mesh partitioning. The simulation time used in the proposed method is
much less than that of the ordinary FEA.

Finally, the developed software is adopted to study the behavior of resonance vibration affected by
the epoxy thickness. :rhe simulated value of resonance vibration evaluated by the developed FEA is
investigated in comparison with the real value measured by the resonance testing equipfnent The results
show that the developed model can be effectively used to simulate the resonance behavior in HDD arm. In
conclusion, the developed software offers many advantages in performing the resonance ar‘lalysis and the

design of HDD servo systems.





