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Abstract - The effect of particulate contamination on 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 contaminated
environment. Frictional characteristics and durability in the data zone were better for those
of 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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Table 1 (a) Flying height for negative- Table 1 (b) Flying height for tri-pad type

pressure picoslider. nanoslider.
Radius () Flying height (um) at Radius (mzm) Flying height (nm) at
@540 mpm | edingedge | tnilingedge gp Q400! Ladingedge | tnilingedge tail ped
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208 197 532 450 213 346 95 257
29 25 532 450 237 375 107 23
269 230 522 455 287 431 124 311
29 244 529 410 312 457 128 311
360 266 559 £9 337 431 138 06
39.1 2713 582 501 387 510 150 304
422 m 613 512 Qs 554 157 02
452 284 651 525 43 573 162 314
V.2 U
Data zone J
0.33pim diamond ~
] 0.4 {300 3
g ] §
& 937 1000 mpm £
5 4200 F
&
g é
% 0.2 5000 rpm 1 3
k-3 &
S 7000 rpm | 100 E
i Ay
P, <
pre— | 0
u.2> 400
testured
faonge  Lomomten
04 - 0.33pm on
g + 300 g
- | 3
gg 03| g
g I 3000 rpm 200 §
g o2} 1 g
g ©
g J 3
© 100 4
01 5000 rpm A
ot i an oot 22
0.0 P M 1 PR | n 0
® 0 50 100 150
Fig. 2. Schematic views of (a) a Humber of revolutions (¢ k)
negative-pressure  picoslider, and (b) a Fig. 3. Coefficient of friction as a
tri-pad type nanoslider. 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.

31



Data Zone, 0.33 um diamond

1000 rpm 3000 rpm 1000 rpm 3000 rpm

e

7000 rpm

200 W0 am

i

(2)

Laser-textured Zone, 0.33 um diamond

200 rpm 3000 rpm

200 4w} nm

[

3 -0
g

()
Fig. 4. Optical micrographs and AFM map of worn sliders (left)

and disks (right) tested (a) in the data zone, and (b) in the
laser-textured zone at different speeds in Fig. 3.

32



U3

04

03

0.2

Coefficient of friction

01

0.0

04

03

Coefficient of fricion

Fig. 5.

Data zone
0.33 um diamond
1000 rpm

3000 rpm

Laser textured zone
0.33 um alumina

M 200 rpm
- f

Wl

-y 3()

5000 rpm

| W ST | 't

Number of revolutions (x k)

Coefficient

of friction

200

100

4uu

-1 300

as

Particle concentration {fcc)

Particle conceniration (fcc)

a

function of number of revolutions for the

tests conducted in the data zone and the

laser-textured zone at different speeds with

nanoslider at a particle concentration of 22

particles/cc.

Fig. 7.

d=dns

4> gy

Schematic explanation of the range

of particle size which can reside at HDL

1Y
Data zone
= 0.33 pm alumina
£ —=—%-=~ nanoslider
_g 100 —{J—  picoslider
2 A
Eop
S AN
o 50 \'\Q,,
.8 W —.
E X =
N
I
0 L ) 1
12V
J Data zone
> 0.33 um diamond
& i ==G== nanoslider
_§ 100 % —{}— picoslider
I
-1 |
g Lo
a 3
8 N
CREN SR
I LN
-
0 1 1 L
100 200 300 40(
Durability ( x k revolutions)
=)
Data zone
3 um alumina
g ==Q== nanoslider
? s0 b o{ = picoslider
A
o
g
3
)
jo
[y
0 L 1 L
0 100 200 300 40(
Durability ( % k revolutions)
(®)
Fig. Durability for the tests

conducted with different sliders (a) with

0.33 gm alumina and diamond particles,

and (b) with 3 pzm alumina powder in
the data zone at 5000 rpm or 17 m/s.

33



