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Effect of Particulate Contamination on the Friction and
Wear of Head-Disk Interface with Picoslider
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Abstract —The effect of particulate contamination on friction and wear between a negative-pressure
picoslider and a laser-textured disk was studied. Particles of different concentrations, materials and sizes
were injected to the head-disk interface (HDI), consisting of disks with various textures, at the same speed.
In a contaminated environment, durability of head-disk interface gradually decreased as the particle concen-
tration increased. Large particles caused HDI failure early and resulted in an extensive damage to the slider
and disk surfaces. Hard particles also caused HDI failure earlier and damages more extensive than soft ones.
Based on the test results, mechanisms of HDI failure with picoslider were presented.
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Fig. 1. Schematic view of test apparatus.
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Fig. 2. Schematic views of a negative-pressure

picoslider.

Table 1. Flying height for negative-pressure picoslider

Radius (mm) Flying height (nm) at

@ 5400 rpm  leading edge  trailing edge  gap
184 131 553 46.7
20.8 197 532 45.0
23.9 215 53.2 45.0
269 230 522 455
299 244 529 47.0
36.0 266 559 49.0
39.1 273 582 50.1
422 279 613 512
452 - 284 65.1 52.5
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Fig. 3. Durability for the tests conducted with different
particle size (a) with diamond particles in the laser-
textured zone, and (b) with diamond and alumina
particles in the data zone at 5000 rpm or 17 m/s.
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Fig. 4. Optical micrographs and AFM maps of worn sliders (left) and disks (right) tested with different particle size
with diamond particles in the data and the laser-textured zones in Fig. 3.
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Stage 3. Airbome and wear particles agglomerate at the
leading edge due to the presence of lubricant.
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Stage 4. Particles agglomerated at the leading edge
eventually fall off, These large particles enter HDI and
result in an increase of coefficient of friction. It results in
HDI failure and damage on the disk and slider.
Fig. 7. Schematics showing particle agglomeration at
the leading edge for negative- pressure picoslider. The
schematics are not to scale and the horizontal scale to
the vertical scale ratio is several orders larger than
that shown here.
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smeared on the slider for a test with 0.33 yum diamond
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slider for a test conducted with 3um diamond
particles at 5000 rpm in the data zone of laser-textured
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