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Generation and Analysis of Reduced Vibration Models for a HDD Actuator and Suspension System

Jeong Sam Han (School of Mechanical Engineering, Andong National University)

ABSTRACT
In the case of mechanical control systems, it is highly useful to be able to provide a compact model of the mechanical
system to control engineers using the smallest number of variables, while still providing an accurate model. The reduced

mechanical model can then be inserted into the complete mechanical control system models and used for system-level

dynamic simulation. In this paper, a moment-matching based model order reduction (MOR) which reduces the number of

degrees of freedom of an original finite element model via the Arnoldi process is considered to study the dynamic responses

of a HDD actuator and suspension system.
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Fig. 1 ANSYS finite element model of an HDD actuator
and suspension model. The actuation forces are
applied at four points of the voice coil.
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Fig. 2 Frequency responses at the reading head: (a) X-
direction; (b) Y-direction. ANSYS uses the full
method for the harmonic simulation. The Rayleigh
damping of a=0 and B=0.5 ps is used as damping.
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Fig. 3 Error between ANSYS and MOR according to the
order (n) of reduced systems.
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