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Surface Damage Mechanism of Hard Disk
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ABSTRACT
In this work the surface damage mechanism of hard disk was investigated. Experiments were

performed to simulate the contact during start and stop. Evidence of significant surface damage
appeared after 20,000 cycles. It was found that despite higher hardness, the slider showed more signs
of damage than the disk. Optical microscopy showed that the surface was damaged by abrasive action

as well as adhesion of wear debris.
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Table 1 Specimen property

Hard disk specimen A B
Air-bearing surface 600 BV | 760 HV
hardness
i rf
Disk surface 106 BV | 155 HV
hardness
Disk surface
8 .
roughness (Ra) m 74 nm
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a. CSS test - 17,500 (Sliding distance : 330,000m)
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b. CSS test — 35000 (Sliding distance : 905,000m)

Fig. 1 Optical micrographs - air-bearing surface
of slider and head part
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Table 2 Sliding distance of slider and disk
~ CSS test

css 3% 5,000 | 10,000 | 17,500 | 20,000

gaa }E RRe

vy 72(m)

1,680 | 3,360 | 5830 | 6,720
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Ao} oj1g
330,000 5,
A2 (m) 905,000
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Table 3 Estimated wear volume - CSS test
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o} F(mm®)
CSS 3% 17,5003 35,0003
EED) _3 4
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Fig. 2 Optical micrographs of slider after 391
hours - drag endurance test

b. After 180 hours

a. Before experiment

Fig. 3 Optical micrographs of disk - drag
endurance test
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Table 4 Shiding distance and estimated wear

volume
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