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Abstract
With the rotational speed of the hard disk drive (HDD) increased, the low frequency structural vibration
induced by the unbalance force gives rise to the structure borne noise of the personal computer, and finally

degrades the noise quality. As the unbalance of the hard disk drive is decided by the mechanical assembly

allowance between clamping and platter disk, there is limit to control this unbalance by the improved

assembly method. To improve the noise and vibration performance of PC, basically the unbalance of HDD

needs to be measured absolutely and reduced during the stage of the disk assembly. This study introduces

the HDD unbalance measurement methods of the absolute magnitude based on the mobility concept, and

the unbalance location information with the acceleration orbit.
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Fig.1 Flexible vibration modes of the HDD disk
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Fig.2 Spectrum of the HDD unbalance vibration
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Fig.3 Schematics of HDD
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Fig.4 Vector calculation of balancing mass
under the limited balancing conditions
(number of balancing mass, balancing location)
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Fig.b Fluctuation of the unbalance mass during
the repeated 50 times disk assembly test
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Table 1 Mobility value measured at the HDD
rotational speed

Speed | Frequency | Accelerance FRF [("§)/N]
(rpm) (Hz) X axis y axis
5,400 90 0.288 0.211
7,200 120 0.270 0.185
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Setting of the photo switch to measure
the index hole on the clamping disk and
the measured index pulses (5,400rpm)

Fig.7
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Fig.8 Measurement repeatability test of the
magnitude and position of the unbalance
mass

Table 2 Confidence interval using Student’s

t-distribution

= - -
RPM 95% Confidence mterve'll .
mass (mg) location (°)
5,400 +0.16 +0.22
7,200 £0.19 +0.25
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Fig.9 Balancing performance test using

20 specimens (5,400rpm and 7,200rpm)

Table 3 Result of the balancing performance

Balancing performance (reduced percent)
Rotational speed 5,400rpm 7,200rpm

Test result 7651% () | 73.88% (1)

Calculation 77.22% (1) | 75.29% (1)

(a) NG (b) Reject part
(57.96mg) (97.31mg)
Fig.10 Unbalanced and balanced orbits

(5,400rpm)

Balancing performance

015,400rpm
7,200rpm

Performance (%)

HDD unbalancing mass (mg)

Fig.11 Balancing performance depending on the
magnitude of unbalance
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