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Shock Analysis of Magnetic Rotating Disk and Head
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ABSTRACT

This research demonstrates the transient response 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 by the cantilever in order to get
simulation results. Simulation results about total system of HDA are calculated by Runge-Kutta method.
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Fig. 1 Geometry of Head-Disk System
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Fig. 2 Displacement for Ga=50G and f=150Hz.

ddot(Z, o)

x10°

x 10> Contact Force
5

2

3
x10°

x 107
Fig. 3 Time history of external impulsive acceleration
(m/s?) and contact force (N). Ga=50G and
f=150Hz.
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Fig. 4 Displacement for Ga=50G and f=300Hz.

Contact Force

0Ny

3
x10°

x10°

Fig. 5 Time history of external impulsive acceleration

(m/s?) and contact force (N). Ga=50G and
f=300Hz.
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Fig. 6 Displacement for Ga=50G and f=600Hz.

Fig. 7

x 10 Contact Force
5 T T

ddonz )

CI I

]

8

Q

[t} 1

x10° x10°

Time history of external impulsive acceleration
(m/s?) and contact force (N). Ga=50G and
f=600Hz

¢ Head & Disk Disptacement | Solid . Head, Dot'ed : Disk |

x10°

Fig. 8 Displacement for Ga=50G and f=800Hz.
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Fig. 10 Displacement for Ga=100G and f=300Hz
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Fig. 11 Time history of external impulsive acceleration
(m/s*) and contact force (N). Ga=100G and

f=300Hz.
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Fig. 12 Displacement for Ga=100G and f=600Hz.
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Fig. 13 Time history of external impulsive acceleration

(m/s?) and contact force (N). Ga=100G and
f=600Hz
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Fig. 14 Displacement for Ga=100G and f=800Hz
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Fig. 15 Time history of external impulsive acceleration
(m/s?) and contact force (N). Ga=100G and
f=800Hz

Table 1 Maximum relative displacement and contact
force. Ga=50G.

External Shock Maximun Maximum
impulsive frequenc relative contact
accelertion q Y displacement force

150 Hz 136.52 nm 3.52 mN
50 G 300 Hz 1286.1 nm 9.37mN
600 Hz 142.55 nm 4.11 mN
800 Hz 36.677 nm 3.61 mN

Table 2 Maximum relative displacement and contact
force. Ga=100G and 150G.

External Maximun Maximum
. . Shock .
impulsive frequenc relative contact
accelertion 4 Y displacement force
300 Hz 77.646 pm 0.151 N
100G 600 Hz 24.004 ym 0.102N
800 Hz 9.4167 ym 0.0317N
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