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Shock Analys1s of Head and Disk in Hard Disk Drive According to
Varlous Rotating Speed
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ABSTRACT

This research demonstrates the shock response analysis of a head disk assembly subjected to a
half-sine shock pulse in the axial direction. In case of disk analysis, the numerical method presented
by Barasch and Chen is used. Galerkin method is used with mode shape by numerical method.

Head-suspension system is modeled as the cantilever in order to get simulation results. Simulation
results of HDA are calculated by Runge-Kutta method. Finally, shock responses of head and disk are
analyzed according to the change of the rotating speed of the disk.
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Fig. 3 Time history of external impulsive acc-
eleration and contact force. Ga=50G/f=
150 Hz(7t=1/300s)
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Table 1 Maximum relative displacement and
contact force(Ga=50G)

External Maximun | Maximum
. . Shock .

impulsive frequenc relative contact
accelertion 4 Y displacement force

150 Hz 136.52 nm 352 mN

506 300 Hz 1286.1 nm 9.37 mN

600 Hz - 14255 nm 411 mN

800 Hz 36.677 nm 361 mN
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Fig. 10 Displacement for Ga=100G/f=300Hz

(1=1/600s)
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Table 2 Maximum relative displacement and
confact force(Ga=100G)

External Sﬁock Maximun | Maximum
impulsive frequenc relative contact
accelertion ed y displacement force
300 Hz 77646 pm 0.151N
100G 600 Hz 24.004 gm 0.102N
800 Hz 94167 pm 0.0317N
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Fig. 11 Time history of external impulsive acc-
eleration and contact force. Ga=100
G/£=300 Hz(t=1/600 s)
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Fig. 13 Time history of external impulsive acc-
eleration and contact force. Ga=100
G/f=600 Hz(t=1/1200s)
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Table 3 Variation of maximum relative displace-
ment as the change of rotating speed
from 3600 rpm to 5400 rpm

150Hz | 300Hz | 600Hz | 800Hz
50G | 7176 % | -6.449 % (-28.049 % -3.130 %
100G | -0.080 % | -0.001 % | -0.402 % | -0.595 %

Table 4 Variation of maximum relative displace-
ment as the change of rotating speed
from 5400 rpm to 7200 rpm

150Hz | 300Hz | 600Hz | 800Hz
500G | 77985% | 4.746 % | 9418 % |-37.845%
100G | -0.076 % | -0.008 % | -0.572 % | -0.828 %

Table 5 Variation of maximum relative displace-
ment as the change of rotating speed
from 7200 rpm to 10000 rpm

150Hz | 300Hz | 600Hz
50G  [-33.645 %|-11.006 %| 41.335 %
0177 % | -0.042 % | -1.225 %

800 Hz
59.241 %
-1.767 %

8

Maximum Displacement{m)
nN
8

23405 7000 5000 6000 7000 8000 5000 75000
RPM
Fig. 16 Maximum relative displacement as the
variation of the rotating speed(100 G,
600 Hz)
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