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The study on Rotating Unbalance in Hard Disk
Drive Due to Screw Tightening Using the Finite
Element Method
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ABSTRACT

This paper presents the study on the unbalance of the rotating disks in hard disk drive caused
by the manufacturing process. The.disks are assembled to. the spindle with screws. The disk-spindle
mechanism is then balanced until the unbalance level is within the acceptance limit. The screws are
then finally tightened with higher torque, and the unbalance in disk-spindle mechanism is found to be
increased after the process:. ~This paper is to investigate the reason of the increase of unbalance. The
unbalance of the disk-spindle“is-computer simulated using finite-element technique. It is found that
screws tightened at the .same torque may not have the same preload force.- The differences in preload
forces result in the unbalance. ~The results from computer simulation-differ from the experimental
results by 28.5%, however the results from both sources agree on the same trend.

Keywords: Unbalance, Hard Disk Drive, Screw tightening, Finite Element Technique.
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T, = K,Fd (1)

K, = {0.50

Ti =Torque

F = Screw force

Ki = Torque coefficient

d =diameter

A = Lead angle

o = Radial angle of thread

(1 +1tan Acosa)
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cosa — utani
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