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Study on Surface Scratch Characteristics of Hard Disk by Ramp Loading Method Using a
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ABSTRACT

In order to get the surface characteristics of the HDI of HDD, the surface damage mechanisms must be totally understood.
Particle contamination in hard disk drives is a big concern in today’s magnetic recording industry since they are major
sources of reliability problems. Namely upon contact with the slider or a contaminant particle, the disk may be scratched or
the particles may be embedded into the disk surface. In this work, comparison of scratches was made between those found on
actual hard disks and those created using a scratch tester. It was found that ramp loading method is an effective way to make
similar scratches as the actual ones. From the ramp loading condition, the relationship between the pressure and the scratch

track width could be identified.
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Fig.1 Schematic of scratch tester using 3-axis precision
actuator and diamond tip
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Fig.2 AFM image of actual scratches of commercial
disk
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Fig.3 SEM image of actual scratches

Scratch Size Width Depth
position (um) (um) (nm)
IP << OP 2 ~40 0.16~2.75 3.2~95

** |P: Inner Position of Disk, OP: Outer Position of Disk
Tablel Specification of actual scratches
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Fig.4 (a) 2D, 3D AFM image of an artificial scratch (1g;
load), (b) 2D depth profile of marked lines of scratch
image(Fig.4 (a))

T9 3 obale] Figh & 1g8 H8% 230X
Fol wE Zzhe] WA ntAASE e A
oty ~zAe] aEF Zolel Frkl webA

friction force”} AASA F718teE A& & 4+ Atk

Fig.5 Friction force and friction coefficient w.r.t. applied
ramp load
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Young’s modulus | Poisson ratio
1141 GPa 0.2
237 GPa 0.07
* Radius of diamond tip: 5um
Table 2 Young’s modulus and Poisson ratio of diamond

tip and DLC overcoat on disk®
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Fig.6 (a) Width of scratch track w.r.t. applied load and
scratch length (b) Contact pressure w.r.t. applied load and
scratch length

Fig.7. AFM image of actual scratches similar to
artificial scratch(fig.4(a))
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