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Shock Response of Contact Recording Head-Disk Assembly System

Zhongwei JIANG, Masaru ATSUMI,
Mami TANAKA and Seiji CHONAN

This paper presents a theoretical study on the shock response of a contact recording head when
a half-sine acceleration impulse is applied to the head-~disk assembly system. The contact head is
modeled by a cantilever beam with a concentrated mass at the tip. The surface undulation and the
vibration of disk are both taken into account in the analysis. The contact force between the head and
the disk is assumed to follow the Hertz theory. The head jumping height and the contact force
between the head and the disk are studied in detail. The obtained results show that the maximum
jumping height and contact force are significantly dependent on the amplitude and duration of the
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applied impulsive disturbance.
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Table 2 Properties of disk

External Diameter a | 47.0 (mm)
Internal Diameter b | 15.5 (mm)
Thickness h | 0.8 (mm)
Density p | 2700 (kg/m3)
Young’s Modulus E | 70.56 (GPa)
Poisson’s Ratio v |033
Wave Amplitude
of Surface Undulation A4 | 2.0 (nm)
Wave Length
of Surface Undulation A | 200 (um)
Rotating Velocity Q | 3600 (rpm)
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Table 1  Properties of contact head and suspension
Young’s Modulus  E | 193 x 10° (Pa)
Density p | 8.03x10% (kg/m®)
Length ! | 8.0 (mm)

Sectional Area A | 0.5x0.04 (mm?)
Damping Ratio ¢ |01

Head Mass m | 0.5 x 1078 (kg)
Pre-load Fy | 0.5 x1073 (N)
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Fig.3  Time history of (a) displacements of head
and disk and (b) jumping height. A4,=0G.
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Fig.6  Threshold D, against acceleration ampli-
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