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Fig.7 Loead versus tralling edge clesrance, U = 36.52mis

5
:-»' Table1 Measured dimensions of sliders tested
HEAD ! w 1, D h, Xoiv he
1D {mm) (mm) (mm) {mm) {um) (mm) (um)
A 0.051
PA3 5.552 0.419 1.138 2.8 10.12 2.41
B 0.051
: . A 0.064
PAIl §.500 0.381 1.138 2718 9.81 2.46
. B 0.102
A -0.051
R2 5.537 0.521 0.965 2.515 8.26 2.54
. B 0.000
A —0.064
Y2 5.570 0.533 1.092 2,548 12.02 2.54
B -0.051
' A 0.191
w2 5.512 0.850 0.813 2.261 8.24 249
B . 0.152
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Fig. 8 Losd versus iralling edge clearsnce, U = 30.13mis

be ¢ither concave or convex relative to the flat slider. The
crowns on the two skates of the slider do not necessarily have
to be the same in magnitude or concavity. The last column in
Table 1 shows the extent of the variation in the crown height
on each shider head. It is also assumed that the crown does not
change ia shape or in magnitude within the load range tested
(from 10 t0 30 grams.) Finally, there is no crown across the
width of the skate.

It hes been found that an inaccurate crown height deter-
mination will lead t0 an inaccurate flying profile deter-
minstion, samely, the trailing edge clearance and the pitch

Journei of Lubrication Technology

Fig. 10  Pitch angle versus tralling edge clesrance, U = 38.13mis

angle. To minimize this error, the data reduction procedure
for determining the surface curvature and the clearance
profile has been lumped into one step with the use of a
computer program. The detailed procedure can be found in
refevence [10). Basically, the procedure involves the used of
the Method of Least Squares to obtain the best fit of surface
contour to all of the experimental data (fringe locations) for a
given slider. The best fit contour determines the crown heights
and the clearance profiles simultaneously. With this
procedure, a 0.025 um accuracy can be maintained in
determining the trailing edge clearance.
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Experimental Results and Comparison to Theory

In this investigation, the performance of Winchester heads
of different rail widths ~ 0.38, 0.51, and 0.89 mm - are
studied in both normal ambient air conditions and pure
helium environment. The bearing velocities ranged from 17 to
$2 m/s with external loads ranging between 8 to 30 grams.
‘The clearance profile (trailing edge clearance, the pitch angle,
and the roll angle) is determined interferometrically. In this
investigation, extra precautions were taken to prevent the
bearing from rolling. However, some rolling could not be
avoided due to the differences in the surface contour of the

Fig. 18 wmmmmodmu = 17.43 e
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Fig. 16  Pitch angle versus tralting edge clesranch, U = 17.63w/s

two skates on each slider. Experimental load/spacing and
pitch angle/spacing relations are then compared with
aumerical solutions of the modified Reynolds equation. The
details of the numerical solution technique used in this in-
vestigation can be found in reference [10]. Theoretical
predictions are based on actual physical dimensions of the
sliders and not on the nominal design values. Gas properties
of air and helium are assumed to be constant throughout the
experiments; that is, air and helium viscosities are taken to be
18.27 and 19.5 Pa-s, respectively, while the mean free path are
taken to be 0.069 and 0.188 um, respectively. The ambient
pressure is taken to be 101.4 kPa.

Transactions of the ASME
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To avoid confusion. the sliders used in this investigation are
classified ac.. ding to their widihy - natrow, standasd. and
wide Figutes 7-10, Figs 11-16, and Figs 17-20 show i
typical esperimental results (Or the nartow, standard, and
wide shders, respectively. 1n both 2 and helium 31 2 eefocsty
36 m/s. Also plotied on theie figures are the theureracal

perimental spacing
air and hefium, respectively, at the sams disk velocity. Figures
9 and 10 show the pitch angle/specing relationship associated
10 the two cases presented in Figs. 7 and 8, respectively.
Several important observations can be made
examining Figs. 7 and §. To illustrate the effects of moleculer
slip. theoretical curves based on continvam theory and ship
theory are also plotied on the two figures. As the figures
clearly indicate, the main effect of slip is 10 decresse the load
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ol future studies lavolving hebum when wsing the first order
approximetion model.
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Purther examinstion of Figs. 7 and § shows thet s Ohe
boaring cloarance is decronsed by increasing the exiorngl lead,
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