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Abstract — The effect of particulate contamination on the friction and wear between a negative-pressure
picoslider/tri-pad nanoslider and laser-textured disk was studied. Particles of different concentration were
injected at the head-disk interface consisting of disks with various textures and slider types at different
speed. Durability increased and coefficient of friction decreased as the disk speed increased in a contami-
nated environment. Frictional characteristics and durability in the data zone were better than those in the
laser-textured zone. It was also found that durability of head-disk interface (HDI) decreased as the particle
concentration increased. The interface durability with a picoslider was better than that with a nanoslider at
any condition in a contaminated environment. Based on the test results, mechanisms were proposed to
explain the reasons why durability with a picoslider was superior to that with a nanoslider.
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Fig. 1. Schematic view of test apparatus.
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Fig. 2. Schematic views of (a) a negative-pressure
picoslider, and (b) a tri-pad type nanoslider.
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Table 1. (a) Flying height for negative-pressure
picoslider

Radius (mm) Flying height (nm) at

@ 5400 pm  leading edge  trailing edge  gap
18.4 181 55.3 46.7
20.8 197 532 45.0
239 215 532 450
26.9 230 52.2 455
299 244 529 470
36.0 266 559 49.0
39.1 273 58.2 50.1
422 279 613 512
452 284 65.1 52.5
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Table 1. (b) Flying height for tri-pad type nanoslider

Radius (mm) Flying height (nm) at

@ 4500 rpm  Jeading edge  trailing edge  tail pad
19.1 319 87 168
213 346 95 257
237 375 107 283
28.7 431 124 31.1
312 457 128 31.1
337 481 138 306
387 510 150 304
25 554 157 302
44.8 573 162 314
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Fig. 3. Coefficient of friction as a function of number
of revolutions for tests conducted in the data zone and
the laser-textured zone at different speeds at a particle
concentration of 22 particles/cc.
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