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A study on dynamic behavior of inner parts with non-operational shock
in hard disk drive
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Abstract

Nowadays, function related to anti-vibration and anti-shock of storage devices is required because of portability.
Therefore, many hard disk drive (HDD) studies about external shock and vibration have been performed. Especially,
many studies are performed with non-operational shock. Most studies have used the fixed condition between spindle
system and base when they wanted to analyze dynamic behavior of inner parts in simulation. But spindle system has
actually stiffness and damping coefficient. Maybe difference of value would be happened between fixed condition
and spring condition. So, we measured FRF of spindle system to know stiffness and damping coefficient in HDD.
And we studied on dynamic behavior of inner parts by using calculated stiffness and damping coefficient. As a result,
we confirmed the difference as boundary condition of spindle system.
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Fig .1 Schematic of hard disk drive
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Fig. 2 Schematic of experiment
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Fig. 3 FRF of spindle system

800

Table 1 First resonant frequency of spindle system

No Frequency (Hz)
#1 198.5
#2 2155
#3 210.0
#4 2125
#5 2115
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Fig.4 FRF of spindle system

Table 2 First resonant frequency of spindle system

No Stiffness (N/m) | Damping coefficient
#1 2.33x10* 1.32
#2 2.69 x 10* 1.79
#3 2.62 x 10* 1.98
#4 2.57 x 10* 2.35
#5 2.65 x 10* 1.97
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Fig. 5 Mode shapes of base

Table 3 Resonance frequencies of base

No | Simulation (Hz) | Experiment (Hz) | Error(%)

1® 667 662 0.7
2 1055 1032 2.2
3 1523 1557 2.2
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Fig. 6 Analyzed positions

Table 4 Comparison of shock acceleration

No A B C D

Fixed condition 980G 910G 720G 750G

Max stiffness 630G 600G 650G 610G

Min stiffness 600G 550G 570G 520G
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