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Analysis of head disk collision for hard disk drives under shock excitations

LIN Da-chao™2 , SHI Hui-ji%>, ZENG De-bin’s BAT Chun-hua’, ZHANG Qi’
(1. North China Institute of Science and Technology, Beijing 101601, China;
2. Department of Engineering mechanics, Tsinghua Unwersity, Beijing 100084, China;
3. School of Mechanics and Electronics Engineering
Beijing Institute of Technology, Beijing 100081, China )

Abstract: The dynamical response of head disk system to a half sine pulse excitation is analyzed by means of nu-
merical method according to the dynamical equations of head disk collision under the shock excitation for the Winch-
ester type hard disk drive. When the head disk collision occurs, the peak acceleration of the shock pulse approxi-
mately follows a linear relationship with the inverse of the excitation duration. With the change of the excitation in-
tensity and duration, the failure of a hard disk drive can be categorized into three modes, the performance degrada-
tion function failure, the local damage of disk surface and the structural damage of head disk system. The head disk
collision can take place many times, whose locations may be at the trail of the slider or the front. The theoretical re-
sult agrees well with the experimental data.
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