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Development of Low Flying Height Thin-Film Disks

Toshihiro MITSU
Satoshi KUROSAWA
Akio KONDO

The disks textured with alumina slurry have been found to show better glide performance than those tex-

tured with diamond slurry. Carbon protective layer sputtered under a low argon pressure also improves the

tribological property of the disks, leading to their enhanced durability.

The disks textured with alumina slurry and sputtered with carbon protective layer under a low argon

pressure have exhibited good performance both for the glide test at flying 2 4 inches and for the CSS cycle

test at flying 3 u inches.

The disks fabricated in this study have shown the recording density of 45 KFCPI at

resolution of 64.1% and flying 2 u inches, which is 1.5 times higher than the value of 30 KFCPI at flying 4 u

inches.
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Table 1 Substrate materials and texture types

Substrate material Texture type
Al alloy Tape texture
Al alloy Diamond slurry texture
Al alloy Alumina slurry texture
Glass Chemical texture
Glass Mechanical texture
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Fig. 1 Schematic diagram of the texturing equipment.

Table 2 Tape texturing conditions

e = —

Tape type WA-#4000

Tape feed speed 10~40 cm/min.
Pressure of back up roller | In;0.90~1.30 kg
Out;0.95~1.35 kg
Number of oscillation cycle 100~150 cycles/min.
Width of oscillation +0.5~5.0 mm
Number of spindle rotation | 100~300 rpm
1.0~10.0 vol.%

Coolant content

(74)

Table 3 Slurry texturing conditions

Tape type Buff Tape

10~20 cm/min.
Pressure of back up roller |In;0.9~1.30 kg
Out;0.95~1.35 kg
Number of oscillation cycle [100~150 cycles/min.
Width of oscillation +0.5~5.0 mm

Number of spindle rotation | 100~300 rpm

Tape feed speed

Abrasive grain material  |Diamond Alumina
Grain size 0.25~1.0 um 0.25~1.0 gm
Slurry content 0.2~3.0 g/

Table 4 Disk structure employed for the present study

Material

Thickness
Lubricant layer (Purified AM2001) 18~21 A
Protective layer (C) 200 A
Magnetic layer (Co-12 Cr-2 Ta) 500 A
Under layer (Cr) 2,000 A
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Table 5 Conditions for measuring surface rougness (Ra)

——————

Measuring equipment
Scan length

Scan speed

Stylus

Stylus force

Cut off

Location

i — e

KOSAKA ET-30HK
0.25 mm

2.0 um/sec.

0.5 um

6.0 mg

25 um

R=21 mm

Table 6 Magnetic properties of the disk used in

this study

—_—

Hc[Oe) Mrko[nmT) S (%] Sk [%]

1,533 39.8

92 90

Table 7 Head conditions

Track width

Gap length

ABS

Number of coil turn

10 pm
0.35 um
14 mil.
30 turns
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Fig. 2 Relationship between friction coefficient and surface roughness
(Ra) for (@) Al substrate of tape texturing, (A) Al substrate of
diamond slurry texturing, (O) glass substrate of chemical textur-

ing and (A) glass substrate of mechanical texturing under con-

tinuous wear test at 100 rpm.
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Fig. 3 Relationship between hit counts and surface roughness (Ra) for
(@) Al substrate of tape texturing, (A) Al substrate of diamond
slurry texturing, (O) glass substrate of chemical texturing and
(A\) glass substrate of mechanical texturing under glide test at

flying 2 uinches.
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Fig. 4 Relationship between friction coefficient and surface roughness

(Ra) for (O) Al substrate of diamond slurry texturing and (@) Al
substrate of alumina slurry texturing under continuous wear

test at 100 rpm.
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Fig. 5 Relationship between hit counts and surface roughness (Ra) for

(©) Al substrate of diamond slurry texturing and (®) Al substrate

of alumina slurry texturing under glide test at flying 2 uyinches.
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Table 8 Comparison of the maximum friction coef-
ficients of chemical vapor diposition
target and hot press target under con-
tinuous wear test at 100 rpm

Fabrication method Maximum friction
of carbon target coefficient
Hot press 0.88
CvVD 0.77
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Fig. 6 Relationship between maximum friction coefficient and carbon

sputtering gas pressure under continuous wear test at 100 rpm.
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Table 9 Disk conditions for CSS test

Surface

Sputtering gas !
Lubricant
Texture type pressure for . roughness
thickness
carbon layer (Ra)
Alumina
slurry 1.6 mTorr 18 A 65~70 A
texture
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Fig. 11 Surface roughness (Ra) vs. texturing time
for (O) diamond and (®) alumina slurry
textures.
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(c)
Fig. 12 AFM images for (a) disk textured with abrasive tape; Ra=96
A (b) disk textured with alumina slurry; Ra=69 A and (c)
disk textured with diamond slurry; Ra=74A.
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