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Rotating-Head/Tape Interface

Abstract; A modified version of the capacitance probe technique is used to investigate the head-tape interface in a rotating head con-
figuration. The relationship between air-bearing spacing and contour design is studied as a function of tape tension, head protrusion, and
velocity; in addition, the effect of wave dynamics on flying height is examined.

Introduction

The measure of capacitance between adjacent surfaces
has been used extensively to study the spacing of bearing
surfaces separated by thin lubricant films. Crook [1, 2]
used the technique to measure the spacing in the contact
zone between oil-lubricated disks. Archard and Kirk [ 3]
applied the method to study elastohydrodynamic lubri-
cation of crossed cylinders and derived a simple empirical
expression for the oil film thickness of the contact zone.
In an application involving air-lubricated bearings,
Ma [4] and Licht [ 5] studied the dynamics of self-acting
foil bearings on a rotating circular drum using aluminized
Mylar tape. Dynamic spacing variations were likewise
investigated with the capacitance technique by Lin and
Beye [6] and by Briggs and Herkart [ 7] in the study of
the magnetic head-disk interface of magnetic recording
disk files.

In the work reported in [4] through [7] the capaci-
tance method was found especially useful because it
furnished dynamic spacing information. This latter in-
formation is desirable in the design of magnetic recording
devices, since a recording head has to maintain a stable
and uniform transducer/ medium spacing.

In this communication we use the capacitance probe
technique to investigate the behavior of the magnetic
head-medium interface in a rotating head configuration
[8]. In particular, we have incorporated the capacitance
probe in the magnetic head and have studied the head-
tape flying behavior as a function of contour design, tape
tension, and head velocity.

Experimental setup and measurement procedure
* Measurement apparatus

The experiments discussed in this paper were carried
out on the vertically mounted rotating head device
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shown in Fig. 1, which consists of two sintered steel cy-
lindrical mandrels of 44.5-mm radius. A removable ro-
tor, mounted between the mandrels, carries a recording
head in which a capacitance probe with circular cross
section is glass-bonded. Clear Mylar tape with a 100 nm
aluminum film on one side is wrapped through 360°
around the pressurized mandrels which support the tape
hydrostatically in the mandrel area but with the tape
unsupported in the gap between mandrels. In the lower
mandrel a stationary mercury bath is mounted concentri-
cally to couple the capacitance probe signal from the
rotating head to the capacitance meter. Conversion of
capacitance into voltage output was accomplished with
the arrangement shown schematically in Fig. 2.

Experimental procedures

e Calibration

In order to calibrate the capacitance data, stroboscopic
white light interferometry as described by Talke and
Tseng [8] was used. Since the aluminized tape is not
transparent to light, replacement of this tape with a clear
tape of identical mechanical properties is necessary for
interferometric flying height measurements. To avoid
possible ambiguities connected with measuring flying
height on one tape and capacitance values on another,
the following procedure was used, which allowed the use
of the same tape for both the capacitance measurement
and the white light interferometry.

First, the aluminized tape was wrapped around the
stationary mandrels and the path of the rotating head on
the tape was marked. Thereafter, a small “window” was
etched into the aluminized layer approximately in the
center of the track. At this location white light interfer-
ometry was used to measure the head-tape spacing, while
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