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BACKGROUND OF THE INVENTION:

The present invention relates to a method fér texturing
a magnetic disc, and more particularly to a method for
efficiently and precisély polishing or texturing a surface
of a substrate bf a magmetic di#c.

In recent years, magnetic recording media such as
magnetic discs have been increasingly utilized as an.
external storage device in association with the development
of information processing techniques such as computers.

Hitherto, as the magnetic recording media, there have
been used those produced by subjecting an aluminum alloy
substrate to an alumite treatment or plating the substrate
with a non-magnetic material such-as Ni-P, and thgn forming
in_turn a ﬁndercoat layer composed of Cr or the like, a
magnetic thin film layer composed of Co-based alloy and a
protective layer composed of a carbonaceous material on the
substrate.

Further, in éssociation with recent increasing demands
for high capacity and high density of such magnetic
recording media, the distance between a magnetic disc and a
magnetic head, i.e., the flying height of the magnetic head

from the surface of the magnetic disc has been required to
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nen- magnetic material such as Ni-P, and then formng in turn a undercoat
| ayer conposed of Cr or the like, a magnetic thin filmlayer conposed of
Co- based alloy and a protective |ayer conposed of a carbonaceous nateri al
on the substrate. Further, in association with recent increasing demands
for high capacity and high density of such magnetic recording nedia, the

d stance bel vogh SalRgiellc, dhiteod BIE A8 IR dock: AR,
required to in the case where such an extremely small flying height of

" the magnetic head is used, when any unusual projections
éxist on the surface of the magnetic disc, there arises a
risk that the magnetic head and the projections are
contacted with each other, thereby causing a head crash and
damaging the surface of the magnetic disc. Even when the
projections are not so high as to undergo the head crash,
the contact between the magnetic head and the projections is
likely to cause various errors upon reading and wfiting of
information.

On the other hand, miniaturization of the magnetic
discs has been demanded in addition to the high capacity and
high density. For this reason, a spindle motor or the other
components used in a disc driving apparatus.have also beer
required to be correspondingly miniaturized in'size. This
tends to cause the lack of motor torque, so that there
arises such a phenomenon that the magnetic head is stuck and
fixed on the surface of the magnetié disc, and therefore,
cannot fly ﬁhereover. In order to prevent the sticking of
the magnetic head onto the surface of thé magnetic disc by
reducing the contact area therebetween, there have been used
so~-called “texturing", i.e., formation of fine traces or

traces on the surface of the magnetic disc substrate.

8/
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case where such an extrenely small flying height of the magnetic head is
used, when any unusual projections exist on the surface of the magnetic
disc, there arises a risk that the magnetic head and the projections are
contacted with each other, thereby causing a head crash and damagi ng the
surface of the magnetic disc. Even when the projections are not so high as

to undergo the heilgi[tﬁ{eq:st%’, Bgetﬁgr}‘t‘éqﬁ{oﬂeggeg% F}E‘%‘ﬂg’%%&t% ?,p{éot he

projections is Ili y to cause various error i ng an ng of

i nformation. the surface of the magnetic disc substrate, there are known,

for example, a tape abrasion method using a fixed grinding
particle-type pqlishing tape (Japanese Patent Application
Laid-open (KOKAT} No. 1-86320(1989), etc.), a slurry
abrasion method using a polishing tape to a surface of which
a slurry containing polishing grainsg is applied (Japanese
Patent Application Laid-open (KbKAI) No. 3-147518(1991i,
etc.), or the like.

However, in the case where the magnetic disc substrate
is surface-treated by the texturing to such an extent as to
satisfy both a flying property (low flying height, high
flying stability, etc. ) of thé magnetic head and a high
anti-wear property (i.e., reduction in surface roughness of
the substrate and strenéthening of the finishing treatment
of the disc), the surface roughness of the substrate must be
extremely reduced to meet the requirement of recent drastic
increase in recording capacity and recoraing density of
magnetic recording media.

That is, it has been required to achieve, with a high
accuracy, extremely low surface roughness (Ra}, for example,
not more than 15 A and extremely low maximum prbjection
height (Rp), for example, not more than 40 A, by the
texturing. 'Further, the texturing must be conducted with a

high efficiency as well as the high accuracy.

9/ 3¢
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Im addition to the high capacity and high density. For this reason, a

spindl e notor or the other conponents used in a disc driving apparatus have

al so been required to be correspondingly mniaturized.in size. This tends

to cause the |lack of notor torque, so that there arises such a phenonenon

that the magnetic head is stuck and fixedton the surface of the magnetic

di sc, and thereforﬁéréQ%Enog féﬂét%g?EQQ%§£%%éﬁbd”&*%%ehgagkﬁy%@&tﬁ%@n&tiCking

of the magnetic head ont6 the surface o e magnetic disc by reducing the

contact area hehahel e Ras! BELE dtenBEgnatetule g8l balinidithdr | n",

i.e., formation o I ne traces or traces on the surface of the nmagnetic
di sc substrat @exturing with such a high accuracy.

As a result of the present inventors' earnest studies
to solve the afore-mentioned problems, it has been found
that by bringing a specific tape into contact with a
magnetic disc substrate in a slurry in which polishing
grains are dispersed, there can. be formed a textured surface
of the magnetic disc substrate, which can exhibit a low
surface roughness {Ra) and a low maximum projection height
(Rp)} with an excellent high accuracy. The present invention

has been attained on the basis of this finding.

SUMMARY QOF THE TNVENTION:

It is an object of the present invention to provide a
method for forming a textured surface which has an extremely
low surface roughness (Ra) and an extremely low maximum
proj ectioﬁ height (Rp) with an excellent high accuracy,
thereby efficiently producing a magnetic recording medium
which is free from head crash and errors upon reading and
writing of information.

To accomplish the aim, in a first aspect of the present
invention, there is provided a method for polishing orx
texturing a magnetic disc, comprising bringing a tape

traveled in a predetermined direction and made of fibers
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the magnetic disc substrate, there are known, for exanple, a tape abrasion
met hod using a fixed grinding particle-type polishing tape (Japanese Patent
Appl i cation Laid-open (KOKAI) No. 1-86320(1989), etc.), a slurry abrasion
met hod using a polishing tape to a surface of which a slurry containing
polishing grains is applied (Japanese Patgent Application Laid-open (KOKAI)
No. 3-147518(1991), etc.), or the like.

having a fineness of 0.1 denier, and a slurry containing

polishing grains dispersed therein into contact with a

substrate of the magnetic disc.

DETAILED DESCRIPTION OF THE JINVENTION:

As the non-magnetic substrate of the magnetic recording
medium according to the preseﬁt_invention. there may be used
those substrates formed by processing a disc-shaped
substrate made usually of an aluminum alloy into a
predetermined thickness, subjecting the surface of the disc-
shaped substrate to a specular finish process, and forming
on the finished surface of the substrate a surface layer
composed, for example, of non-magnetic metal such as Ni-P
alloy or Ni-Cu~P alloy and having a thickness of about 5 um
to about 20 um by electrolesé plating. The thus-obtained
non-magnetic substrates are usually subjected to a surface
polishing process and then a texturing process te form
specific irregularities and texture patterns on the surface
thereof.

The polishing process may be carried out, for example,
by interposing the substrate between polishing pads onto
which surfaces polishing grains are adhered and impregnated,

- while supplying a surfactant-containing polishing solution
thereto. In general, the surface layer of the substrate is

polished to such an extent that the thickness of the surface
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by the teXtlufing to such an extent as to sati&Ty"Both a f1y'ng property
(low flying height, high flying stability, etc. ) of the magnetic head and
a high anti-wear property (i.e., reduction in surface roughness of the
substrate and strengthening of the finishing treatnent of the disc), the
surface roughness of the substrate nust hg extrenmely reduced to neet the
requi rement of recent drastic increase in recording capacity and recording
density of mayP¥e¥ cls sedugrdgoyisiont Fhin £ ahquthishBeednr addikdent o
achieve, with a hi gh. accuracg, extrenely | ow surface roughness or

Ra), f
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specular finishing process such that the surface roughness

# 12/ 34

Ra thereof is not more than 50 A, preferably not more than
30 A. |

The texturing achrding‘to the present invention is a
process or treatment by which predetermined traces are
formed on the surface of the substrate, irrespective of the
surface roughness of the substrate before and after
conducting the texturing.'

_Specifically, the texturing may include not only a
process for forming predetermined traces on the surface of
the substrate having a small surface roughness, but also a
process for forming predetermined traces on the surface
having a large surface roughness and then reducing the
surface roughness while the traces remain thereonT
Incidentally, the latter treatment can also be considered te¢
be a polishing treatment. For this reason, in the present
invention, texturing and polishing treatments are dealt
identically.

In general, the texturing in the present invention can
be applied onto the surface subjected to the specular
finishing process. The texturing according to the present
invention can be conducted by a élurry abrasion using a

'polishing slurry and a polishing tape.
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thRe texturing nust be conducted with a high efficiency as well as the high
accuracy.’ 4 However, in the afore-nentioned conventional texturing:

met hods, it has been extrenely difficult to conduct the texturing with such
a high accuracy. As a result of the present inventors' earnest studies to
sol ve the afore-nentioned problems, it has been found.. that by bringing a

specific tape |nto cont t th.a
P P he po?gsh¥%g slurry may be in the form of a suspension

in which the polishing grains are dispersed together with a
dispersant.

As the polishing grains, there may be usea. .for example,
white alumina-based polishing grains,. silicon carbide-based
polishing grains, single crystal_diamond—based polishing
grains, polycrystalline diamond-based polishing grains or
the like. The average particle size of the polishing grains
may be usually in i:he range of 0.05 gum to 10 pum, preferably
0.1 um to 5 pm.

Among these polishing grains, polycrystalline diamond
is preferred in point of view a _delicateness of processing
and a high abrading efficieﬁcy. |

As liquids for the polishing slurry, there can be used
water, alcohols such as prépylene_ glycol, water-based
liquids oxr alcohocl-based l'iquids.

The content of the polishing grains .in the polishing
slurry is preferably in the range of 0.1 to 1.0 % by weight.

In addition, as the pelishing tape in the texturing .
process of the present invention, polishing tapes made of
fibers having a fi_neness of not more than 0.1 denier are
used. In this case, shapes of the tapes are not
particularly restricted, and there may be used any of woven
fabric tapes, non-woven fabric tapes, flocked tapes, braided

tapes and the like. In the case of flocked tapes, fibers
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di-rspersed, there can be forned a textured surface of.the magnetic disc
substrate, which can exhibit a | ow surface roughness (Ra) and a | ow maxi num
projection height (Rp) with an excellent high accuracy. The present

I nvention has been attained on the basis of this finding. SUWARY OF THE

I NVENTION: It is an object of the presentginvention to provide a nethod for
formng a textured surface which has an extremely | ow surface roughness

(Ra) and an efipekedyon Shenkapasiarisded: fonenesy Rt ORS) maFe nthan gxéa | ent

hi gh accuracy, thereby efficiently. producing a magnetic recordi ng nedi um

which is free“epdf¥ B ke ¥8APARd errors upon reading and -

Also, in the present invention, the ratioc of an average
diameter of fibers used in the poiishing tape to an average
particle size of the polishihg grains ié usually in the
range of 0.5 to 50, preferably 1 to 10.

wWhen the afore-mentioned cpndition is satisfied, the
surface roughness (Ra) of the substrate can be extremely
reduced.

In the texturing in the present invention may.be used a
polishing lubricant. The polishing lubricant used in the
present invention may include any known oily materials which
can enhance the polishing effect, and have functions such as
penetration into fine sites to be abraded, reduction in
abrasive friction,'lubrication for reducing wear of
polishing grains and cooling for lowering the abrasion
temperature.

As the suitable polishing lubricants, there may be used
water-soluble polishing lubricants such as emulsion-type
water-soluble polishing lubricants, translucent emulsion-
type wéter-soluble polishing lubricants or solution-type
Water—solublé polishing lubricants.

The water-soluble polishing lubricants may be usually
composed of an emulsified agent, an emulsifying agent

{surfactant), a rust'preventive, additives, water or the
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present invention, there is provided a nethod for polishing or texturing a
magneti c disc, conprising bringing a tape traveled in a predeterm ned

made of fibers 5 having a fineness of 0.1 denier, and a slurry

contai ning polishing grains dispersed therein into contact with a substrate
of the magnetic disc. DETAI LED DESCRI PTI CN OF THE | NVENTI ON

"like. The emulsified agent may be composed of a base oil,
an oily agent and.extreme-pressure additives such.as
chlorinated paraffin or sulfide fatty oil. As the
emulsifying agepts, there may be exemplified anionic
surfactants such as fatty acid soap, naphthenic acid soap or
petroleum sulfinic acid soap, nonionic surfactants such as
polyoxyéthylene defivatives, sorbitan esters or alkylol
amides, or the like. The rust preventive may be composed of
an organic compound such as carboxylic acid derivatives or
amine compounds, an inofganic compound such as phosphates or |
borates, a pH adjuster or the like. As the additives
contained in water-soluble poliishing lubricant, 'there may be
exemplified an antiseptic agent, an anti-forming agent, a
coupling agent or the like.

As the afore-mentioned water-soluble polishing
lubricants, there can be suitably used, for example, "PE
COOL" (produced by MIKI SANGYO CO., LTD.), "YUSIRONTEC"
{(produced by YUSIRO KAGAKU CO., LTD.), or the like.

The amount of the polishing lubricant added to the
polishing slurry is preférably not less than 0.01 % by
volume, more preferably 0.1 to 30 % by volume. When the
amount of the polishing lubricant added is less than 0.01 %
by volume, a sufficient effe'ct by the addition of the
polishing lubricant may not be obtained. On the other hand,

- when the amount of the polishing lubricant added is more
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the present invention, there nay be used those substrates forned by

processi ng a di sc-shaped substrate made usually of an alumnumalloy into a
predet ermi ned thickness, subjecting the surface of the disc- shaped
substrate to a specul ar finish process, and formng on the finished surface
of the substrate a surface |ayer conposed0 for exanple, of non-magnetic
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The water—;oldhle polishing lubricant may be added to
thelpolishing slurry either as it is or in thé form of a
solution diluted with solvent such as water. Especially, in
the case where alcohol such as propylene glycel is used as
liquid for the slurry, it is préferred that a solution
prepared by diluting the water-soluble polishing lubricant
with water is added to the polishing slurry. In this case,
the dilutioﬁ is preferébly carried out §uch that the
concentration of the water-soluble polishing lubricapt in
water lies in the range of 0.2 to 50 % by volume.

Next, the texturing according to the present invention
is explained in detail by referring to Figs. 1 and 2.

In Fig. 1, on each of front and rear surface; of a
disc-shaped substrate 1 which rotates in the.direction
indicated by an arrow A, two polishing tapes, i.e., four
polishing tapes 2a to 24 in total, are drawn in parallel
from polishing tape rolls 3a teo 3d. The polishing tapes 2a
to 24 are pressed against a surfacé of the substrate 1 by
means of four contact rollers 4a to 4d which have rotation
axes extending in the direction of diameter of the.substrate,'

respeCtively.
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i nt erposi ng the substrate between polishing pads onto which surfaces
pol i shing grains are adhered and i npregnated, while supplying a

surfactant -contai ni ng polishing solution thereto. 1n general, the surface
| ayer of the substrate is polished to such an extent that the thickness of
the surface 6 |l ayer is reduced by abod 2 [err]mto about 5 [errfm In

addition, the polishedopdabaCloPledd 225 ¥BShAM A urgetPLERARS dife the
| surface of the substrate 1 by a roll-pressing cylinder 5 and
rod members 6a and 6b such that the tape is pressed thereby
against the subgtrate with a predetermined pressure.

The polishing tapes 2a to 2d are continuocusly supplied
from the polishing tape rolls 3a to 3d and transported in .
the direction indicated by an arrow B, so that a fresh
surface of each tape always comés into contact with the
surface of the substrate 1. The respective polishing tapes
2a to 2d used are wound on wind-up rolls 10a to 104,
respectively.

Further, the contact rollers 4a to 4d are caused to
vibrate in the direction indicated by an arrow C by means of
a vibrating apparatus (not shown). The amplitude of
vibration applied can be optionally determined according to
the aimed applications, but is usually in the range of about
+£0.5 mm to about +3.0 mm.

In addition, ﬁoézles 7 for injecting the polishing
slurry are disposed in close proximity to positions where
the respective polishing tapes 2a to 2d transported are
brought into contact with the substrate 1, usually on an
upstream side of these positions. The polishing'slurry is
injected from the nozzles toward the surfaces of the

polishing tapes 2a to 24 and adheres thereto.
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not nore than 50 A preferably not nore than 30 A The texturing according

to the present invention is a process or .treatnment by which predeterm ned
traces are fornmed on the surface of the substrate, irrespective of the

surface roughness of the substrate before and after -conducting the

texturing. Specifically, the texturing mé¢ include not only a process for

Surface. Toughness, TBOY T en S R A T e s on
the surface NaKkngage | A48 SHTEECR H2e0pRESSed UbdilRR EREUFIEMEINEE
substrate 1 by means of the contact rollers 4a to 44, the
polishing solution is simu;taneously supplied from the
nozzles 7 toward the surfaces of the polishing tapes and the
contact rollers 4a to 4d is caused to be vibrated, the
surface of the substrate 1 is abraded to apply the texturing
thereto.

Also, the polishing lubricant ﬁay be supplied to the
substrate 1 independently from the polishing slurry.

In ﬁhe case where the polishing lubricant is
independently supplied to the substrate 1, nozzles 8a and 8b
are arranged such that the polishing lubricant injected from
the nozzles is supplied to appropriate positions of the
rotating substrate 1 and adheres thereto, as shown in Fig. 1..

The positions of the substrate 1 to which the polishing
lubricant is supplied may'be determined by taking into
consideration the rate of expansion of the lubricant by a
centrifugal force exerted due to the rotation of the
substrate 1 such that the polishing lubricant can be
effectively fed to the contact portions between the
polishing tapes 2 and the substrate 1. |

When the polishing lubricant is supplied onto the
rotating substrate 1, the polishing lubricant is caused to

be expanded outward by the centrifugal force exerted due to
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treat nent can al so be considered to be a polishing treatnent. For this

reason, in the present invention, texturing and polishing treatnments are

deal t |dent|cally I n general, t he texturing in the present invention can

be applied onto the surface subjected to the specul ar finishing process.

The texturing according to the present |nment|on can be conducted by a

Slurry.abraS|oneu§£Qgtl°Jngf|% e ghb;égggé %n ng P léfgytg égﬁﬁions_to
be abraded, thereby effectively conducting the abrasion of
the lubricated portions.

The polishing conditions for the texturing according to
the present invention are as follows. The concentration of
polishing grains suspended in the polishing slurry is in
usually the range pf 0.01 to 1.0 % by weight. The number of
rotation of the disc-shaped suﬁstrate is usually in the
range of 50 to 3,500 rpm, prefer;bly 600 to 1,400 rpm. The
number of reciprocating motions {(oscillation frequency) of
the polishing tape in the radial direction of the disc-
shaped substrate is usually in the range of 0 to 5,000 times
per minute, preferably 100 to 2,000 timgs per minute. The
pressing force exerted.on the contact rollers by the rolier-
pressing cylinder is usually in the range of 1.0 to 3.0
kg/cm?. The polishing time is usually.in the range 5 to 60
seconds. The feed speed of the polishing tapes is usually
in the range of 1 to 10 mm/s.

Incidentally, in the texturing method illustrated in
Figs. 1 and 2, the poliéhing slurry is supplied between the
polishing tapes 2 and the substrate 1 so as to be coated
onto the polishing tapes immediately before thé abrasion is
conducted. Aiternatively, the polishing slurry may be

coated on the tapes 2 in advance.
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pol i shing grains are dispersed together with a dispersant. As the polishing
grains, there nay be used, for exanple, white al um na-based polishing
grains, silicon carbide-based polishing grains, single crystal

di anond- based polishing grains, polycrystalline dianond-based polishing
grains or the like. The average particleldize of the polishing grains may

be usually in the ff?%?gg cgﬁu[tef-{ rthg} hge;gn eirr{ys éB ef It)ﬁeo. 1 [err]m

to 5 [err]m Anmong pol'rshi'ng gr por ycr I'n I anond i s

preferred in pol Al Qg (heWhe SELdSR QRGERe Oln L GRRT 108, 20k :HiaRedPr adi Ng

efficiency.

surface of the substrate 1 can exhibit an average surface
roughness Ra of usually not more than 50 A, preferably not
more than 20 A, more preferably not more than 15 A, and a
maximum projectioﬁ height Rp of usually not more than 400 A,
preferably not more than 100 A, more preferably not more
than 80 A. Further, the thus-tfeated surface of the
substrate may have such trace patterns that the traces
formed by the texturing are crossed with each other at an
angle (crossing angle) of usually 0° to 40°, preferéhly 10°
to 35°.

Incidentally, in the present invention, the surface
condition of the substrate is defined according to JIS
"surface roughness" (30601}.. | |

The required surface roughness Ra and maximum
projection height Rp of the substrate can be obtained by
appropriately controlling the polishing conditioné using the
polishing slurry, especially by controlling the particle
size of the polishing grains, the peripheral speed (rotating
speed) of the disc-shaped substrate, the feed speed of the
polishing tapes, the number of reciprocating motions
{oscillation frequency) of the polishing tapes, the pressing
force by the cylinder, the polishing time within the afore-

mentioned ranges.
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as propyl ene glycol, water-based |iquids or al cohol-based |iquids: The
.content of the polishing grains in the polishing slurry is preferably in
the range of 0.1 to 1.0 % by weight. In addition, as the polishing tape in
the texturing process of the present invention, polishing tapes nmade of
fibers having a fineness of not nore thad30.1 denier are used. In this

case, shapes of lifdRREs ehe Akl bihe" |arddRihGl sheth) A er e mey be

used any of woven c tapes, non-woven ric tapes, flocked tapes,

br ai ded tapestfggggryagdbﬁeby éﬁbté&%&g%gﬁgoéaﬁ|5§ﬂg@@a§ﬁg83myfiberS

appropriately controlling the peripheral speed of the disc-
shaped substrate and the nuﬁber of reciprocating motions
(oscillation frequengy) of the polishing tapes within the
afore-mentioned ranges.

The surface of the substrate to which the afore-
mentioned texturing has been apﬁlied may be further
subjected to a second-stage texturing process. By applying
the second-stage texturing process, the substrate can be
further improved in the flying property.

In such a second stage texturing process, protrusions
such as fins, burrs or the like can be selectiﬁely removed
form the surface of the substrate while the surface
roughness Ra and the crossing angle of traces which are
formed in the first stage texturing process, are kept
substantially unchanged, thereby adjusting the ma#imum
projection height Rp thereof to such a preferred range of.
about 30 to about 200 A. |

| In the second sﬁage texturing process, the polishing
grains and the pqiishing tapes can also be used. In this
case, as the polishing tapes, there can be suitably used
non-woven fabric tapes such as'cellulose tapes, nylon tapes

or rayon tapes, or polyurethane-based flocked tapes.
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usable. Also, in the present invention, the ratio of an average di aneter of
fibers used in the polishing tape to an average particle size of the

polishing grains is usually in the range of 0.5 to 50, preferably 1 to 10.

When the afore-nentioned condition is satisfied, the surface roughness (Ra)

of the substrate can be extrenely reduceds In the texturing in the present

invention may be Lgfﬁif%rly to the First stage texturing process, the
polishing tapes used in the second stage texturing process
may be made of fibers having a fineness of.not more than 0.1
denier.

In addition, WA-based polishing tapes,. green carbon
(GC) -based polishing'tapes or the like may also be used in
the second stage texturing process. As the polishing grains
used in the second stage_texturing process, there may be
exemplified those polishiﬁg grains.having a particle size of
0.1 to 10 um, such as WA-based polishing grains, sic-based
polishing grains or diamond-based polishing grains. Further,
the poiishing grains can be used in the form of a liquid
slurry prepared by suspending the polishing grains together
with a dispersant in water-based or alcohol-bagsed liquid.

Alternatively, the polishing tapes can be used singly
without the polishing grains.

The second stage texturing process can he performed by
using the same texturing apparatus as shown in Fig. 1.

The slurry polishing conditions of the second stage
texturing pfocess are not particularly restricted, and it
can be conducted under such conditions that the disc
rotating speed is usually 50 to 1,500 rpm; the number of
reciprocating motions (oscillation frequency) is usually 50

to 400 times per minute; the cylinder pressing force is
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may i nclude any known oily materials which can enfiance the polishing
effect, and have functions such as penetration into fine sites to be
abraded, reduction in abrasive friction, lubrication for reducing wear of
polishing grains and cooling for |owering the abrasion tenperature. As the
sui tabl e polishing lubricants, there may i8¢ used water-sol ubl e polishing
| ubricants such as enul sion-type wat er-sol ubl e polishing |ubricants,
transl ucent emshsllwn-1tlype dadeckgsmi?ubbedpoie gilighlindr tbentis asually
sol ution-type water-sol uble polishing [ubricants. The water-sol uble
pol i shing | ubBi ten3@ sagends.usual |y
The thus-textured substrate 1 may be usually washed
with a neutral detergent, an alkaline detergent or the like,
and then washed with superpufe water.
After the afore-mentioned washing treatment, the
substrate is formed thereon with an undercoat metal layer
made usually of chromium, copper or the like by a sputtering
method. The thickness of the undercoat layer is usually in
the range of about 50 to 20,000 nm.
Next, a magnetic layer and a protective layer are
successively formed over the undercoat layer.
The magnetic layer may be usually in the form of a thin
film made usually of cobalt-based ferromagnetic alloy such
as Co-Cr, Co-Ni, Co-Cr-X, Co-Ni-X or Co-W-X, wherein X is
one or more elements selected from the group consisting of
Li, s8i, P, Ca, Ti, V, Cr, Ni, as, ¥, Zr, Nb, Mo, Ru, ag, 8b,
Hf, Ta, W, Re, Os, Ir, Pt, A, La, Ce, Pxr, Nd, Pm, Sm, Eu
and B. The magnetic layer may be formed by a sputtering
method. The thickness of the magnetic layer is usually in
the range of about 100 A to about 1,000 A.
The protective layer may be in the form of a carbon
film, a hydrogenated carbon film, a nitrogenated carbon film,

a carbide film such as TiC or SiC, a nitride film such as

SiN or TiN, an oxide film such as SiO, Al;03 or Zr0, or the
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preventive, additives, water or the 9 like. The emulsified agent may be
conposed of a base oil, an oily agent and extrene-pressure additives such
as chlorinated paraffin or sulfide fatty oil. As the enulsifying agents,

there may be exenplified anionic surfactants such as fatty acid soap,
napht heni ¢ aci d soap or petrol eum sul finil® acid soap, nonionic surfactants

such as pol yoxygehylo@Re pd8 by eive ASyeS OhRY I B3EE1S PoErRdd EyOla
deposition method, a spﬁttering method, an ion plating
method, a wetting method or the like. The thickness of the
protective layer is usually in the range of about 50 A to
about 1,000 A. i

Further, an ordinary lubricating layer may be formed on

the protective layer. As the lubricants contained in the
Jubricating layer, there may be used, for example, fluorine-
based liquid lubricants. The lubricating layer may be
usually formed on the protective layer by a dip coating
method, a spin coating method, a spray coating method or the
like. The thickness of the lubricating layer is usually in

the range of about 15 A -to about 50 A.

The present invention is described in more detail by
way of examples, but these examples are not intended to

limit the scope of the present invention.

es 1 to 3 ' rati o)

A disc-shaped substrate made of aluminum alloy was
subjected to an electroless plating process to form an Ni-P
layer having.a thickness of 15 Um thereon. The surface of
the thus-obtained substrate was polished and then subjected
to a texturing process as illustrated in Figs. 1 and 2, in

which polishing tapes were used and the average particle
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conpound such as carboxylic acid derivatives or am ne conpounds, an

i norgani ¢ conpound such as phosphates or borates, a pH adjuster or the

like. As the additives contained in water-sol uble polishing |ubricant,

there may be exenplified an antiseptic agent, an anti-form ng agent, a

coupling agent or the like. As the afore-gentioned water-sol ubl e polishing

| ubricants, there can be suitably used.,.for exanple, "PS COOL" (produced

by MKl SANGY®iee, of I ishingugrRamermes vpréedcathip e rangenafko-&o

LTD.), or the like. The ampount of the polishing lubricant added to the
pol i shing sl utey3iBmpreferably not |ess than 0.01 % by

As shown in Fig. 3, when the polishing tapes according
to the present invention were subjected to the texturing
process, .the surface roughneés (Ra)‘of each of the textured
substrates could be considerably reduced as compared to
those obtained by using conventional polishing tapes.

Also, in the case where the conventional poliéhing
tapes were subjécted to the texturing process, the surface
roughhess (Ra) of each of the cextured.substrates waé
increased approximately proportional to the increase in
average particle éize of the polishing grains used. On the
other hand, in the case where the polishing tapes according
to the present invention were'used, the surface roughness
(Ra) of each textured substrate could be maintained at a low
level even though the polishing grains having an increased

average particle size were used.

gggmple 4:

The polishing process was conducted using a polishing
apparatus having such a mechanism that the shaft of the
pressing roller 70 was vibrated by means of a cam, under the

below-mentioned conditions.

Preparation of polishing slurrv:
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polishing lubricant added is less than 0.01 % by volunme, a sufficient

effect by the addition of the polishing |ubricant may not be obtained. On

t he ot her hand, when the anount of the polishing |lubricant added is nore

10 than 30 % by volune, it becones difficult to m x the polishing | ubricant

in the slurry, so that there may arise agp sk that a honogeneous slurry may

not be obtai ned. The mater-so[uble_polishing.lubricant may be added to
Polycrystalline diamond particles having an average

particle size of 0.1 pum were dispersed in water to form a
diamond slurry having a solid content of 0.04 % by weight.
A nonionic surfactant was added to the diamond slurry in an

amount of 10 % by weight to form a polishing slurry.

11t of polishing .

Substrate: Disc-shaped aluminum alloy plate
.electroless-plated with Ni-P {surface
roughness (Ra) before polishing: 16 A);

Number of revolution of substrate: 900 rpm;

" Roller pressing force: 2.0 kg;

Amplitude of vibration of roller: 1 mm;

Vibration frequency: 1300 cycles per minute;

Direction of wvibration: radial direction of substrate;

Polishing time: 10 seconds;

Tape usedﬁ Woven fabric whose surface was made of
fibers having an average fiheness of not more
than 0.1 denier;

Tape speed: 1 mm/s;

Number of samples: 5 discs

The surface roughness of each of the substrates after
polishing was measured by a surface roughness tester

(ET30HK) under the following conditions: a measuring length
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wrth solvent such as water. Especially, in the case where al cohol such as

propyl ene glycol is used as liquid for the slurry, it is preferred that a
solution prepared by diluting the water-soluble polishing |ubricant with

water is added to the polishing slurry. In this case, the dilution is
preferably carried out such that the con@antration of the water-soluble

ROl 1S 91 U0l SRk | b ki3 LISALE0GE 01 Gk ! 20 Groh b vahd™™
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As a result, it was confirmed that the average suxface
roughness (Ra) of the substrate was 10 A. The surface oZ
the substrate was measured by a surface discontinuity
analyzer using a laser beam to ascertain whether any
scratches having a width of 1 to 3 um and a length of not
more than 20 uym were present théreon. As a result, no
mocroscratches were detected on the surface of each

substrate.

{o) ative Fxample 3:

The same polishing and evaluating procedures as defined
in Example 3 were conducted except that a polishing slurry
containing single crystal particles having an average
particle size of 0.1 um was used.

The thus-obtained substrate was measured with respect
to the surface roughness (Ra), the polishing rate and the
percentage of exis;ence of microscratches.

As a result, it was confirmed that the average surface
roughness Ra of the substrate was 17A and found

microscratches on every samples.
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to 2d in total, are drawn in parallel frompolishing tape rolls 3a to 3d.

The polishing tapes 2a to 2d are pressed against a surface of the substrate

1 by neans of four contact rollers 4a to 4d which have rotati on axes

extending in the direction of dianmeter of the substrate, respectively.

'T The contact rollers 4a to 4d are u2ged toward the surface of the
substrate 1 by a roll-pressing cylinde aq_d

Example | Example | Example Comp. Comp.
1 2 3 Example Example
1 2
Average ‘
fineness o : :
£iber 0.1 0.1 O.DOl 1.0 0.6
{denier)
Fibexr Polyester |Polyester |Polyester| Nylon Nylon
material /Nylon /Nylon '
Shape of |Non-woven| Woven Woven Flocked { Flocked
tapes fabric fabric fabric tape tape
tape tape ;_a}pe '
Commexrcial| WP8Q85 - - - FP404~
Name '

{Note) *: Flocked tape “FP404” produced by MIPOX Corp.

les o 7 d c i le 4

A. disc—shaped substrate made of aluminum alloy having
Ni-P layer (surface roughness (Ra) is 22 A). The surface of
this substrate was polished and then subjected to' a |
texturing proqéss as 1llustrated in Figs. 1 and 2, in which
as the polishing tape, non-woven polishing tapes made of
nylon and polyester fiber (fiber diameter: 3 ~ 5 pm) and as
the polishing slurry, *GTX” prdduced by Fujimi Inc. ,
(polishing slurry containing polishing grains made of
propylene glycol/diamond grain (an average diameter: 0.1 um

and grain content: 0.4 wt%)) were used. As the polishing
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substrate with a predeterm ned pressure. The pov1|sh| ng tapes 2a to %d are
continuously supplied fromthe polishing tape rolls 3a to 3d and
transported in the direction indicated by an arrow B, so that a fresh
surface of each tape always cones into contact with the surface of the
substrate 1. The respective polishing tapes 2a to 2d used are wound on

wi nd-up rolls _10a to 10d, res ectlvel ._ Further, the contact rollers 4a to
4d are caused JBTiFaRt ¢ BSFOPKA WQ%GO#Y Hakeﬁmcan'aw%wv@%y nmeans
of . a vibrating _apparatus (not. shown The anpl i tude of VI brati on applied

can be option d&? ethA Redighing

The texturing conditions were set forth below.
Disc rotation speed: 1,200 rxrpm
Oscillation speed of the contact rollers:

1,900 times/min.

Contact roller pressure: 1.5 kg/cm?
Polishing tape speed: 2.0 mm/sec
Polishing slurry supplying rate: 0.36 ml/sec

The result are shown in Table 2.

Examples 8 to 10

The same conditions as the Examples 5 to 7 except that
the polishing lubricant is changed to the water solution of
“PSCOOL* (PSCOOL/water weight ratio = 2/8).

The result are shown in Table 3.

According to Examples 4 to 10, by the use of the
polishing lubricant, it is obtain stable surface roughness
with the abrading time and easy control of surface roughness

of the disc.
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about 3.0 mm |In addition, nozzles 7 for |nJec?|ng '‘the pollshlng S urry are
di sposed in close proximty to positions where the respective polishing
tapes 2a to 2d transported are brought into contact with the substrate 1,
usual 'y on an upstream side of these positions. The polishing slurry is
injected fromthe nozzles toward the surfiaces of the polishing tapes 2a to
2d and adheres thereto. 12

Table 2
Comparative Example Example 5
4

Amount of
polishing 0 5
lubricant

added e

Polishing time 5 10 15 5 10 1S

(sec) -
Polishing

amount 1.2 2.3 3.5 2.1 3.2 3.9

(g)
Ra (A) 18 22 13 16 14 14
T c nue
Example 6 Example 7

Amount of
polishing '
lubricant 10 20

added

Polishing time| 5 190 15 5 10 15

(sec)
Polishing

amount 2.8 4.6 5.5 3.7 6.2 6.9

(g)
Ra (4). 18 | 13.5 13.5 19.5 22.5 16.5

# 30/ 34
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3d are pressed against the rotating substrate 1 by neans of the contact

rollers 4a to 4d, the polishing solution is sinultaneously supplied from

the nozzles 7 toward the surfaces of the polishing tapes and the contact

rollers 4a to 4d is caused to be vibrated, the surface of the substrate 1

I s abraded to apply the texturing theretas Al so, the polishing |ubricant

may be supplied to the substrate 1 independently fromthe polishing slurry.

In the case where the polishing lubricant is independently supplied to the

substrate 1, nozzles 8a and 8b are arr ed ,such that the polishing
| ubricant injected from fgﬁig_g

Example 8 Example 9
Concentration
of polishing _
lubricant S 10
solution
(%)
Polishing
time 4 8 12 16 4 8 12 16
{sec) '
Polishing |} 2.1 {3.75} 5.7 | 7.65} 2.55] 4.7 17.05] 9.4
amount
Ra (A) 15.5 16 15 14.5 15 14.5} 14.5 14
Table 3 (continued)
Example 10
Concentration
of polishing
lubricant 20
solution
(%)
Polishing
time 4 8 12 16
{sec) '
Polishing 2.7 1 4.9 7.4 9.85
amount
Ra (&) 16 14 15 14.5
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1.and adheres thereto, as shown in Fig. 1. The positi ons—ef—the-substrate—1

to which the polishing lubricant is supplied may be determg |
into consideration the rate of expansion of the |ubri canﬂ‘ﬂﬂﬁ%lﬁiwlmi“um' _
force exerted due to the rotation of the substrate 1 suc t moos &
polishing lubricant can be effectively fed to the contact portions between

the polishing tapes 2 and the substrate 1. Wen the polishing lubricant is
suppl i ed ont omﬁﬁstrate 1, the polishing lubricant is caused -
to be expanded outward by the centrifugal force exerted due to

1. A method for polishing or texturing a magnetic disc,

comprising bringing a tape traveled in a predetermined
direction and made of fibers having a fineness of not more
than 0.1 denier, and a slurry containing polishing grains’
dispersed therein, into contact with a substrate of the

magnetic disc.

2. A method according to claim 1, wherein said sluxry
contains the polishing grains having an average particle
size of 0.05 pm to 10 um in an amount of 0.01 to 1.0 % by

weight.

3. A method according to claim 1, wherein said slurry
contains a polishing ;ubricant in an amount of not less than

0.01 % by volume.

4. A method according to claim 1, wherein said slurry
contains the polishing grains having an average particle
size of 0.05 to 10 um in an amount of 0.01 to 1.0 % by
weight and a polishing lubricant in an amount of not less

than 0.01 % by volume.



t hereby effectively conducting t he abrasion t he
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polishing conditions for the texturing according to the py Ll i
are as follows. The concentration of polishing grains su%@iﬁﬁﬂl"zﬂﬂﬂﬂlﬂml
polishing slurry is in usually the range of 0.01 to 1.0 %My I .S
nunber of rotation of the disc-shaped substrate is usually in the range of

50 to 3,500 rpm preferably 600 to 1,400 rpm _The_nunper of_ reciprocating
notions (oscillat ion & m@&{}@q(@gcqﬁdlng to claim 1, wherein said tape is

vibrated in the predetermined traveling direction thereof

while coming into contact with the substrate.

6. A method according to claim 1, wherein said

polishing grains contain polycrystalline diamond.
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usual ly in the range of to 5, 000 times per mnute, preferably 100 to
2,000 tinmes per mnute. The pressing force exerted on the contact rollers.
by the roller- pressing cylinder is usually in the range of 1.0 to 3.0

kg/ cn2. The polishing time is usually in the range 5 to 60 seconds. The
feed speed of the polishing tapes is usugkly in the range of 1 to 10 mis.
Incidentally, in the textur|no nethod illustrated in Figs. 1 and 2, the
pol i shing sl uABSIRAS - PR he pol i shing tapes 2 and the
substrate 1 so as to be coated ont o ,t he O|IShIn t apes |nned|ately bef ore

the abrasion is cdhdstfed fonp RGPy, “OHdTS | PR ) SFay be

comprises bringing a tape traveled in a predetermined

direction and made of fibers having a fineness of not more
than 0.1 denier, and a slurry cont_aining polishing grains
dispersed therein, into contact with a substrate of the
‘magnetic disc. Such method has an extremely low surface
roughness (Ra) and an extremely low maximum projection
height (Rp) with an excellent high accuracy, thereby
efficiently prociucing a magnet:_ic recording medium .which is
free from head crash and errors upon reading and writing of

information.
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I Avention, when the texturing in the present invention is applied, the _

finished surface of the substrate 1 can exhibit an.average surface
roughness Ra of usually not nore than 50 A, preferably not nore than 20 A,
nore preferably not nore than 15 A, and a maxi mum proj ection hei ght Rp of
usual Iy not nore than 400 A preferably not nore than 100 A, nore
preferably not nore than 80 A. Further, the thus-treated surface of the

FIG.1

1 1
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e
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texturing are crossed wth each other at an angle (crossing angle) of _
usually O[err] to 40[err], preferably 10[err] to 35 err]. Incidentally, in
t he present invention, the surface condition of the substrate is defined
according to JI'S "surface roughness” (B0601). The required surface

roughness Ra and maxi mum proj ection height Rp of the substrate can be
obt ai ned by appropriately controlling the polishing conditions using the
polishing slurry, especially by controlling the particle size of the

pol i shing grains, the peripheral speed (rotating speed) of the disc-shaped
substrate, the feed speed of the

# O/ 34
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polishing tapes, the nunber of reciprocating nmotions (oscillation
f requency) of the polishing tapes, the pressing force by the cylinder, the
pol i shi ng time within the afore- nmentioned ranges, . 15 Wereas, the

required. angle (crossing angle) of the tracgs fﬂEPEﬂCEME@hESHEEfngq&;ca
be attained by appropriately controlling th ﬁbﬁeaﬁgmaﬁ d[o Q%

shaped substrate and the nunber of reci'%oc tlﬁr@‘am@onspé,gggdi E 400 %
frequency) ﬁTE@%ﬁ@H@@M@ Wi thin the BDrawing(s) : pug.,j\ to pgged_g_
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TEXTURING METHOD

.BACKGROQEQ OF THE INVENTION: _

The present invention relates to a method for texturing
a magnetic disc, and more parﬁiculariy to a method for
efficiently and precisely polishing or. texturing a surface
of a substrate of a magnetic disc.

In recent years; magnetic fecording media such ae
magnetic discs have been increasingly utilized as.an'.
external storage device in association with tﬁe development
of information processing teohniques such as computers.

Hitherto, as the magnetic recording media, there have
been used those produced by subjecting an aluminum alloy
substrate.to an alumite treatment or plating the substrate
with a non—magnetie material-such as Ni-P, and then_forming
in turn a ondercoat layer composed of Cr or the like, a
magnetic thln film layer composed of Co-based alloy and a
protectlve layer composedﬁo%;a%;a;ﬁogacepus meterlal on the'q
substrate.

lFurther, in association with recent increasing demands

for high capacity and highedensity of such magnetic
recording media, the dietance between a ﬁagnetic disolénd a
" magnetic head, i.e., the flyiﬁg height of_ﬁhe magnetic head

from the surface of'the magnetic disc has been required to



afore nentloned ranges. The surface of the substrate to mhlch t he afore-
nenti oned texturing has been applied nmay be further subjected to a

chond stage texturing process. By applying the second-stage texturing
process, the substrate can be further inproved in the flying property. In
such a second stage texturing process, ﬁ?otrusions such as fins, burrs or
the like can be selectively renoved fornmfthe surface of -the substrate while

t he surfacebs opghinessd ta andiue aer 084 88 6nYbeusf ok r bees. Whictlevare f or ned
in the first stage texturing process, are kept substantially unchanged,

thereby adjustimeg ddee m&z@ﬁw@mpjaﬁcbm@eméwh&mamtbwﬁﬁ HOighE b
preferred range of

the magnetlc head is used, when any unusual proqectlons
exist on the surface of the magnetic-disc, there arises a
risk that the magnetic'head and the'pfojections are | -
contacted with each other, thereby causing'a head crash and
damaging the surface oﬁ the magnetic disc. Even when the
projeétions are not so high'as to undefgo.the head’crash,
the contact between the mégnetic head and the projections is
likely to cause various errors ﬁpon reading and writing of

- information. | |

On the other hand, miﬁiaturization of the magnetic

discs has been demanded in addition.to the high:capacity and
high density. For this reason, a spindle m@tor or the other
componénts used in a disc.driving apparatus have also been
required to be correspondingly miniatufized in size. This

. tends to cause the lack-of:motor torque, so that there
arises such a phenomehon that the magnetic head is- stuck and -
fixed on the?surface of the magnetic'diéé;-and therefore,”
cannot fly thereover. In order to prevent tﬁé sticking of
the ﬁagnetic head onto the.surface oflthe_maénetic disc by
reducing the contéct area therebetween, there have been used
so~called "texturian, i;e., fofmatibn of fine traces or -

el

traces on the surface of the magnetic disc substrate.
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abéuf 30 to about 200 A. In the second stage texturing process, the
pol i shing grains and the polishing tapes can also be used. In this case,
as_the polishing tapes, there can be suitably used non-woven fabric tapes
such as cel lul ose tapes, nylon tapes or rayon tapes, or pol yurethane-based
flocked tapes. 16 Simlarly to the fisst stage texturing process, the
polishing tapes used in the second stage~texturing process nmay be nade of
fibers having a HiBRe£Es, Gis Nghe MMtthddian 0.abplying the texturing onto
the surface of the magnetic disc subStrate; there are known,
for example, a tape abrasion method using a fixed grinding
| particie—type poiishing tape (Japanese Pateﬁt Application
Laid-open (KOKAI) No. 1-86320(1989), etc.), a slurry
abrasion method using a polishing tape to a surface of Which
a slurry containing_polishing grains is applied (Japanesé
Patent Applicatioﬁ'Laid—open (KOKAI) No. 3—147518(1991),
etc.), or the'like._.
.Howevér, in the case where the magnetic disc.substrate
is surface-treated by the texturing fo éuch an extent as to
satisfy both a flying property (low flying height, high
flying.stability, etc. ) of the magnetic head and a high
anti-wéar property Ki,e., reduction in surface roughness of
the .substrate and sﬁrengthening of the finishing treatmént |
of the diéc), the surface roughness of the substrate must be
ektremely reduced té_meet.the requirement of recent drastic
increase in recording capacity“and rgcoréing_density,of
magnetic recording media. .
That is, it has been required to achieve, with a high
accuracy; extremely low surface roughness (Ra), for example,
'_not more_than 15 A_ and exﬁ;émely low maximum projection
height (Rp), for example, not more than 40 A, by the

texturing. Further, the texturing must be conducted with a

et o

high efficiency as well as the high accuracy.




dénier. In addition, WA-based polishing tapes, green carbon (GC)-based
polishing tapes or the Iike may also be used in the second stage texturing
process: As the polishing grains used in the second stage texturing
process, there may be exenplified those polishing grains having a partlcle

size of 0.1 to 10 [err]m such as WA-based polishing grains,
pollshlng grai ns or di anond-based polishing grains. Further,

Si C- based -
- the polishing

grains can be usgghelert henf eha aioﬁelma%ﬁr%wrdahv@ﬂmd Q)éx%ﬁ%&ﬁ&dl ng

the polishing grains together with a di spersant in water- based

or

al cohol - base Hyddui 4+ AhkehBah! ¥kt Yemd 1 PO #:5UNY 6&%&&%‘% lEﬁeUSEd si ”9| y

Wi t hout the pollshlng grains.
texturing with such a hlgh_accuracy.

As a result of the present inventors' earnest studies

to solve the afore-mentioned problems, it has been found ..

that by bringing a specific tape into contact with a

magnetic disc substrate in a slurry in which polishing

grains are dispersed there can be formed a textured surface

of the magnetic disc substrate, Wthh can exhibit a low

surface roughness (Ra) and a low max1mum pro:ectlon helght

(Rp) w1th an excellent high accuracy. The present  invention

has been attalned on the bas1s of thlS finding.

SUMMARY OF THE INVENTION:

It is an object of the present invention to provide a

method for forming a textured surface which has an extremely .

low surface roughness (Ra)'and an extremely 1ow maximum:

projection height (Rp) with an excellent high accuracy,

thereby efficiently producing a magnetic recording medium

whieh is free from head crash and errors upon reading and

writing of information.

To accomplish the aim, in a first aspect of the present

invention, there is provided a method_for_polishing or

texturing a maghetic disc, cdmprising bringing a tape

traveled in a predetermlned g made of fibers
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The second stage texturing process can be perfornmed by -using the same
texturing apparatus as shown in Fig. 1. The slurry polishing conditions of
the second stage texturing process are not particularly restricted, and it
can be conducted under such conditions that the disc rotating speed IS
usually 50-to-1,500 rpm the nunber of e,)_remprocat_lng motions (oscillation
frequency) is usually 50 to 400 tines per mnute; the cylinder pressing
forcleI IS hakAndswalfinehe8st 6f3001 k@étid e/ rdnd ad s It yp@onthlingnyi e i s
usual l'y - : . _

polishing grains dispersed therein into contact with a

substrate of the magnetic disc.

.DETAILE DE CRIPTiON OF THE I ION:

| As thé non—magnetie subsﬁrate.of the magnetic recording
medium according to the_present inventioﬁ, there may be used
those substrates formed by pfocessing a disc-shaped '
substrate made usually of an aluminum alloy info_a

. predetermined thickness; subjecting the surfece of the disc-
shaped substrate to a specular finish_process, and forming
_en the.finished surface of the substrate a surface'lajer

'-composed,.for example, of non-magnetic metal.euch as Ni-P
.alloy or Ni—Cu—P-alloy and having a thickness of about 5 pm
to about 20 um by electroless plating.  The thus-obtained -
nonfmagnetic.substrates are.usually subjected to a-surfaee
polishing brbcess and then aitextﬁring-process to form
specifie irregﬁlaritieS-and;textqre patterns on the surfaee
thereof. | |

The polishing_p;dcess may be cerried{out, for example,

by interposing the substrate between polishing pade onto
‘'which-surfaces pOlishing graine are adhered and impregnated,
while supplying a surfactanf—centaining polishing solution
thereto. ‘In genefal, the sprface léyer of the_eubstrafe-is

polished-te'such an extent that the thiekness of the surface
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3 to 30 seconds. The thus-textured substrate 1 may be usually washed with a
neutral detergent, an alkaline detergent or the like, and then washed with
superpure water. After the aforenentioned washing treatnment, the substrate
is formed thereon with an undercoat netal |ayer nmade usual ly of chrom um
copper or the |ike by a sputtering neth%g.' The thickness of the undercoat

| ayer-is usually in the range of about to 20,000 nm -Next, a magnetic

| ayer and 3zt ast kregubaneby asBostICE eS| te|abdud MgV ernt aadyﬂﬂ&ﬁpoat
| ayer.. The magnetic |layer may be usually in the formof a thin filmnade

usual 'y of (gRbalhibaegdsfieraeaagrethe AbMraeNs subjected to the

.specular finishing process sucn tnat the surface roughness
Ra thereof is noﬁ more than 50 A, preferably not more than
30 A. N

The texturing aceording to the present invention is a
process or treatment by whicn nredetermined traces are
formed on the surface of the substrate, irrespective oflthe
surface_roughness of the substrate before and after

.conducting the'texturing.

Specifibally, the texturing mey include not only a
process for forming predetermined traces on_tne_surface of

" the substrate having_a small surfece roughness, but also a

- process for forming predéetermined traces on thé.surface
haﬁing a large surface roughness and'then_reducing the
surface roughness while the traces remain thereon.
Incidentall?, the latter treatment can also be considered to
.be a polishing treatment. For tnis reason, in the present
invention; ﬁexturing and polishing treatments are dealt
identically. |

In general, the texturlng in the present 1nvent10n can
be applied onto the surface subjected to the specular
flnlshlng.process. The texturing according to the present
inuentien can be eonducted by a-slurry abrasion using ai

polishing slurry and a polishing tape.
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as Co-Cr, Co-Ni; Co-Cr-X, Co-N-X or Co- WX, wherein X is one or nore

el enents sel ected fromthe group consisting of Li, Si, P, Ca, .Ti, V, C, .
Ni, As, Y, Zr, Nb, Mo, Ru, Ag, Sb, Hf, Ta, W Re, Cs, Ir, Pt, Au, La, Ce,
Pr, Nd, Pm Sn1 Eu and B. The nagnetic“layer may be formed by a sputtering
met hod. - The thi ckness of the magnetic | is usually in the range of
about 100 A to about 1,000-A. The protect® ve | ayer may be in the formof a

carbon film a hyshogR: qlﬁﬁr%akh%ﬂlhﬂy Be Nid I @genss ad &Eirab%sfgéﬂamﬁ

carbide filmsuch as TiC or C,.anitride filmsuch as Si N N, an

oxi de film syg hnl?ﬁﬁ't@e 'ﬂc[l%rs'h]lggebﬂnﬁé bi3e) dPipdPSed together with a
dispersant. | |

As the polishing grains,_there may be used} for éxamplé,
white alumina—based poiiéhing gréiﬁs, silicon carbide—based
polishing gréins,.single crystal diamond—based poli#hipg
grains, polycrystélline diamond—based.polishing grains or

_the like. The average pafticle size OEIthe polishing grains
méf be usuaily in the fangé of 0.05 M to 10 um,'preférabiy
0.1 gm to 5 pm. ' |

Among these polishing grains,'polycrystalline diaﬁoﬁd
is preferred in point of view a delicateness éf processing
and a high abiadiﬁg efficiéncy.

AS ligquids for the ﬁolishing slurry, there één be ﬁsed
water, alcohols such as'propyiene glycol, watef—based
liﬁuids or alcohél—based-iiﬁuids.

The_content of the polishing_gfains'in the pplishing'
slurry is preferably in the fénge of 0}1_to'1.0 % by.weight.

" In addition, as thé polishing tape in the'texturing
proceés of thé present invention, pélisﬁing"tapes made of
fibers having a fineness of not more thaﬁ 0.1 denier are .
uséd.;.In thislcase, shapes of the.tapes are.not

-.partlcularly restrlcted and there may be used any of woven
fabric tapes, non-woven fabr;c tapes, flocked tapes, bralded

tapes and'the like, In the case of flocked tapes, flbers
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li'ke. The protective layer may be usually fornmed by a deposition method, a
sputtering nmethod, an ion plating nethod, a wetting nethod or the like. The
t hi ckness of the protective layer is usually in the range of about 50 A to
about 1,000 A. Further, an ordinary | ubricating |ayer .may be formed on the
protectlve | ayer. As thellubriCants cog;ained in-the lubricating |ayer,
there may be used, for exanple, fluorine- based liquid lubricants. The

| ubr i cat i ngelcieid Ry the dapak! Maboiges PinddesPron efdd W reatdanby.a dip
coating nethod, a spin coating nethod, "a spray coating nethod or the Iike.

The tthkﬂQﬁﬁnQ&-hB§ b@bﬁggggéng Iayer is usually in

Also, in the present invention, thejratlo of an average
diameter.of fibers used in the polishing tape'to-an average
particle size of the polishing grains ie usually in tne
range of 0.5 to 50, preferably 1 to 10.

When the afore-mentioned condition is eatisfied; the
surfacelroughness (Ra) of ﬁhe substrate can be extremely
reduced. | | |

In the texturing in the.present invention may be usea a

' polishing_lubrieant.' The polishing lubricant ueed in the
present invention may include any known oily materiale which
can enhance the polishing effect, and ha&e functions such as
penetration,into fine sites to-be abraded, reduetion in
abrasive frietion,-lubrication'for reducing wear of
pelisning'grains and cooling for lowering the abrasion
.temperarure.. | |

As the suitable pelishingllubricants, there may be used
Water—soluble poiishing lubricants such as emulsion-type .
water-soluble polishing lubricants, translucent emuléion—
type waterfsoluble polishing 1nbricants er solution—type
waterfSOIuble polishing_lubricanﬁe. |

The.water—soiuble polishing lubrieants may beiueually
composed of an emulsified agent an emulslfylng agent

(surfactant), a rust. preventlve, addltlves, water qr the
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t He range of about 15 A to about 50 A EXANPLES The present invention is
described in nore detail by way of exanples, but these exanples are not
intended to limt the scope of the present invention. Exanples 1 to 3 and
Conparative Exanples 1 to 2: A disc-shaped substrate made of al um num al |l oy
was subjected to an el ectroless plating &rocess to forman N -P | ayer

havi ng a thickness of- 15 [err] mthereon.” The surface of the thus-obtained

substrate wagol Irxﬁae@mamglrbsa Y EGhAH BO Fordddd IJ¥0 aP1HAGBS S8
itlustrated in Figs. and 2, in which polishing tapes were used and t he

average pargiclfiy agent and extreme-pressure additives such as
chlorinated paraffin or sulfide fatty oil. As the
emulsifying agents, there may be enemplified anionic
surfactants such as fatty acid soap, naphthenic acid- soap or
petroleum sulfinic acid. soap, nonionic surfactants such as
polyoxyethylene derivatives, sorbitan esters or alkylol
amides, or the like." The rust preventive may be composed of :
an organiC'compound such ds carboxylic acid derivatives or
amine compounds, an inorganic compound such'as phosphates or
borates,na'pH adjuster-or the like. As the additives
contained in'water—soluble polishing lubricant, there may be
exemplified an antiseptic agent, an anti-forming agent, a.

. coupling agent or the like.

As the afore-mentioned water-soluble polishing

lubricants, there can.be suitably used,. for example,.“PS
' COOL" (produced by MIKI SANGYO CO., LTD.), "YUSIRONTEC"
(produced by YUSIRO KAGAKU CO., LTD.), or the like.

The - amount of the polishing lubricant added to'the
polishing slurry is preferably not less than 0.01 % by
uolume,”more”preferably.O;l to 30 % by volume. When the
amountﬁof the polishingrlubricant added is less than 0.01 %
by volume, a sufficient.effect_bp tne addition of -the

polishing lubricant may not beﬁobtained; on the'other hand,_

when the amount of the polishing lubricant added 1s more
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19 size of polishing grains was varied within the range of 0.1 to 3 [err]m
As shown in Fig. 3, when the polishing tapes according to the present
invention were subjected to the texturing process, the surface roughness
(Ra) of each of the textured substrates coul d be considerably reduced as
conpared to those obtained by using conx ntional polishing tapes. Also, in
the case where the conventional polishi g tapes were subjected to the

texturing praes ¥ gy vellaes Leupbassss (KafféuPactd afis h;elet ext ur ed
substrates was
pollshlng lubrlcant 1n the slurry, so that there may arise a
risk that a'homogeneous slurry may not be obtained.

The water-soluble pollshlng lubrlcant may be added to
the polishing slurry elther as it is or in the form of a
solutron dlluted w1th solvent such as water. Espec1a11y,_in
.the case where alcohol such as propylene glycol is ueed as

_liquid for the_slurry, it is preferred that a.solution
'prepared'5y di1uting the-water—eoluble poliShihg lubricant
with.water is added to the pelishing slurry. In this caee,
the dilution is preferably carried out such that the
coneentration of.the waﬁer-soluble poiiehing lubiricant in
water lies in the range of 6.1 to 50 % by volume. |

Next, the texturing aecoraing to the present inventien
is explained in detail by referring:to Figs. 1 and 2.

In Fig. 1, on each of front and rear surfaces of a
disc-shaped substrate 1 which rotates in the direction
indidated.by an arrow A, two polishing tapes, i.e., four -
polishing tapes 2a to-2d.in7total,'are drawn in parallel
from poiishing tape rolls 3e'to 3d.. The'polishing tapes 2a
-;O.Zd_are pressed againsﬁ'a surface of the.eubstrate 1 by
means: of four conract'r011ers'4a'to 4d which have_roratiou
-axes extending in_the direetien_of-diameter_of the.substrate)

respectively.
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increased approximately proportional to the increase in average partlcle
st ze of the polishing grains used. On the other hand, in the case where

t he polishing tapes according to the present i nventi on were used, the
surface .roughness (Ra) of each textured substrate coul d be nalntalned at” a
| ow | evel even though the polishing grains having an i ncreased average
particle size were used. Exanple 4: Thelﬁollshlng process was conducted

using a pol i shi mgARRAALYS BaYEPE &éécéo%&egf@ﬂléd‘&d f@iwéx@ tﬁ@aft of the
pressing roller 70 was vi brated by nmeans of a cam™ under the

bel ow ment | A, LOH N $ubBEERREAL 8P 87 roP) IS Wiinder 5 ana

rod members 6a and 6b such that the tape is pressed thereby
against the substrate Wlth a predetermined pressure
The pelishing tapes 2a to 2d are ccntlnuously supplied
from_the polishing tape rolls.3a:tc 3d and tranqurted in
the direction indicated by an arrow B, so that a fresh
surface cf each tape always comes into contact with the
surface of the substrate l. The respective polishing tapes
2a to 2d used are wound on wind-up rolls 10a tolIOd, |
respectively.
further, the contact rollers 4a to 4d are caused to
vibrate in the direction indicated by an arrow'é bf_means of .
a vibrating apparatus (not shown). The amplitude of
vibration applied can be optionally determined according5to
the aimed applications, but is usually in the.range of abcut
+0.5 mm to about.i3.0'mm. |
In addition, noazles 7 for:injecting the polishing
slurry.are disposed inpclose prcximity to positions Where .
the respective polishing tapes 2a to 2d transpcrted-are
brought.into contact withfthe substrate l; usually.on an
upstream_Side of'theSefpositions; The'polishing slurry'is
~injected from the nozzles toward the surfaces of the e

polishing tapes 2a to .24 and adheres thereto
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20 Pol ycrystall.ine dianond particles having an average particle size of 0.1
[err].mwere dispersed in water to forma dianmond slurry having a solid
content of 0.04 % by weight. A nonionic surfactant was added to the di anond
slurry in an anount of 10 % by weight to forma polishing slurry. -

Condi ti ons of polishing process: Substr&é - Di sc-shaped al umi num al | oy
plate el ectrol ess-plated with N -P (surféace roughness (Ra) before -

_polishing: 16 A)hus, when the polishing tapes 2a to 24 supplied from -
the tape rolls 3a to 3d are pressed against the rotating
substrate 1.by means of the.contact rollers 4a to 44, the
polishing solution is simultaneously supplied from the

; nozzles 7 toward the surfaces of the polishing tapes and the:
contact rollers 4a to 4d is caused to be v1brated the
surface of the substrate 1_is abraded to apply the texturing
thereto. l

Also, the polishing lubricant nay be supplied to the

. substrate 1 independently'from the polishing slurry. |

In the case where the polishing 1ubricant is

" independently supplied.to the substrate_l, nozzles 8a and 8b
are arranged such that‘the polishing lubricant injected from
the nozzles.is supplied to appropriate positions of the
rotating substrate-l and adheres thereto,-as shown in Fig. ‘1.

The_positions of the substrate 1 to which the:polishing

. lubricant is supplied may be determined by taking 1nto
con51deration the rate of expans1on of the 1ubr1cant by a

: centrifugal_force exerted due to the rotation-of the
substrate 1 such thatlthe'polishing lubricant can be .
leffectively fed to thepcontact'portions between:the |
polishing tapes'z'and thé:substrate 1. |

:When the.polishing_lubriCant is.supplied.onto_the
‘rotating substraté.1;pthe_polishing lubricant is caused.to

‘be expanded outward by the centrifugal force exerted due to
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Nunber of

per m nute;

revol ution of substrate: 900 rphl'RoLLer pressing force: 2.0 kg;
Anpl i tude of vibration of roller: 1 mm Vibration frequency: 1300 cycles

Direction of vibration: radial direction of substrate;

Polishing tine: 10 seconds; Tape used: Wven fabric whose surface was

made of fi
speed: 1

bers having an average fineness of not nore than 0.1 denier;

Tape

mm's; Number of sanpl es: 5 di s¢s The surface roughness of each of .
the substraties Aldaidi0ldeS thed SRS FBRAEUL C4ndY18bS1Ed S doidiRsed ester

be abraded, thereby effectively conducting the abrasion of

- the lubricatedfportions.

The polishing conditions for the texturing'acoording'to

. the present invention are as follows. The concentration of

polishing grains suspended.in the polishing slurry is in
usually the range of 0.0l to 1.0 % by welght The number of
rotation of the dlSC shaped substrate is usually in the
range of 50 to 3,500 rpm;-preterably 600 to 1,400 rpm. - The
number of.reciprocating motions (oscillation-freqnency) of
the polishing tape in the radial airection of - the disc-
shapedISubstrate is nsually in the range_of 0 toJS}OOO times
per minute, preferably 100 to 2,000 times per minute. The
pressing force exerted on the'oontact.rollers by the roller-

preSsing cylinder is usually in the range of 1.0 to'3.0

.kg/cm?2. The polishing time is’usually.in the range 5 to 60

seconds. The feed speedlof'the pOlishing tapes is'usually
in the range of 1 to 10 om/ s .
. Incidentally, in the texturing-method illustrated in

Figs. 1 and 2, the polishing.slurry is supplied between the

polishing tapes 2 and the substrate 1 so as to be coated

onto the polishing tapes immediately before the abrasion.is

_conducted Alternatively, the polishing slurry may- be

coated on the tapes 2 An advance
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(ET30HK) under the follow ng conditions: a neasuring |ength 21 of 0.25
mm a dianeter of stylus of 0.5 [err]nR an applied |oad of 3 ng; and a
measuring velocity of 20 [err]m's. As a result, it was confirmed that the
average surface roughness (Ra) of the substrate was 10 A. The surface of
the substrate was neasured by a surface djscontinuity analyzer using a

| aser beamto ascertain whether any scratthes having a width-of 1 to 3

[err]mand a | eNnghhagboP@ind®ri i Ahe pricetM MR LRBAS edhehhghgoN. . As:a
o téxturing in thé present'invehtion is applied; the.finished :
.surface éf thé_subétrateji cannexhibit'an gvefagé surface
_ roughnéés Ra'of usually not more than 50 A, p;eferably not |
more than 20 A, mofe prgférably'not more than 15 A, and a
maximum projectionlheight Rp of usually hot-more than 400 A,
préferably not more than 100 A, more preferably.n§t more -
than 80 A. Furthér,'the thus-treated surface of the
. substréte may.have.such trace pattérns that the £races
fﬁrmed by the.texturing are crosséd with each other'at an
angle'(crossing.angie) of usually 0° to 40°,-preferably-10°
to 35°. | | | |
Incidentéily,-in the present invention, the surface-
condition of the substrate is defined accofding to JIS
"surfaéé.roughnessﬂ (B0O601) . | |
‘The required surféée roughneés Ra and ﬁaximum_
projection height Rp of fhe substrate caﬁ be obtained by
appropriatély'controliing_the polishiﬁg conditions usihg the
' polishing slurry, espécially by controliing the-particle
 'size of.the leishingfgrains; the pefiphéral speed (rotating :
sﬁeéd)-of_the disc—shaped-substrate,.the.feed sﬁeéd of the
pol;shing tapés; the number of reciprqcating motions
‘{oscillation freqﬁéﬁéy)Lof the;polishiné tépes,.the pressing'

: fofce.by the'cylinder,-theﬁﬁolishing time.within'the afore-

mentioned ranges.
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mocr oscrat ches were detected on the surface of each substrate. Conparative
Exanpl e 3: The sane polishing and eval uati ng procedures as defined in
Exanpl e 3 were conducted except that a polishing slurry containing single
crystal particles having an average particle size of 0.1 [err]mwas used.
- The thus-obtained substrate was neasured with respect to the surface
roughness (Ra), the polishing rate and t percentage of éxistence of

m croscratches. wifered£SWHe r‘ehu%%dCQBbﬂ.ém?érbgéiné hengey agre iy f ace

roughness Ra of the substrate was 17A and found m croscratches on every

sanpl es. traces formed by the texturlng can be attained by
approprlately controlling the perlpheral speed of the dlsc—
shaped substrate and the number of rec1procat1ng motlens '
(oscillation frequency) of“the polishing tapes Within the
afore-mentioned ranges. |

fhe surface -of the substrate to Which'the afore-
mentioned_texturing-has beenuapplied may be further
subjected to a second—stage texturing process..'By applying
the second-stage texturing process, the substrate can be
further improved in.the flying property.

In such a second stage texturlng protess,_protrusrons
such as fins, burrs or: the llke can be selectlvely removed
form the surface of the substrate while the surface |
roughness Ra and the crossing angle-of traces_which.are
formed in the'first stage texturing_proeess; are'kept-
substantiaily unchaneed thereby adﬁusting the naximum
progectlon height Rp thereof to such a preferred range of
about 30 to about 200 A

- In the second stage texturing process,-the'polishing.
grains and_the polishingdtapes-can also be”used;"In.this
case,-as the polishing'tapes, there can be suitably used
-non—woven fabric.tapes sueh.as_ceilulose tapes;.nylon.tapes_ '

or rayon taPeS}'Or.Polyurethane—based'floéked tapes..
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22" Tabl e 1 Exanpl e Exahple Exanpl e Conp. Comp. 1 2

3" . Exanple Exanple 1 2 Average fineness of fiber 0.1
0.1 0. 001 - 1.0 0.6 fiber (denier) -
16

Similérly'to the first stage textﬁrihg'process, the
' polishiﬁg tapes used in the second stagé texturing process
ﬁay be made'of fibers having alfinéness of not‘more than 0.1
dénier._.. | | |
In addition, WA—based’polishihé tapes, green.carbqn,
-(GC)—based polishiﬁg tapés or the like may also be_used'ih.
. the sécoﬁd stageItexturing-process.f As the poiishing grains
_used in the second-stégé'tektﬁring'process, there may be. '
'ekempiified those poiishing_grains héving é-particle size of
0.1 to 10-um, such as.WA—baséd poiishing.g:ains, SiC-based
'polishingigrains.dr diambndfbaSed poiishihg grains. Further,
the polishing:grains can be used in the form of a ligquid
slurry prepared by suspénding the_polishing grains together
with a dispersént in watér—ﬁased or alcohol-based.liquid,
' Alternétively, the polishing tapes can be used singly
withbut the polishing grains. | |
. The second_stage texturing procéss can belperformed by _
using the same texturing apbaratﬁs as shown in Fig. 1.

The siurry'polishing conditions of thé éecond stage
texturing'process are not particularly reétricted,.aﬁd it'*,v-
can.be'conduéted under such conditibns that the disc
'rotating'speed is usually 50'£o 1,500 rpﬁf'the nﬁmber df
réciprocating ﬁotions (oscillaﬁibn:frequéncy) isiuéuaily'sd

to 400 times per'minute; the cylinder pressing. force is




Fiber Polyester Polyester Polyester Nyl on | Nyl on mat eri al

/ Nyl on /Nyl on Shape of Non-woven Wven. Wven Fl ocked
Fl ocked tapes fabric fabric = fabric tape t ape 't ape
t ape tape Commercial WP8085 - ' ' :

FP404* Nane (Note) *: Flocked tape "FP404" produced by M POX Corp. Exanpl es
5 to 7 and Conparative Exanple 4 A disc-%%aped substrate made of al um num

B et el Bl 6! 410 P RUORRESEL Sy Loniy Nipe 1 MG of
iIIustrated3igoF§§sseéoﬁg§_2,.in_mhich 3 : :
o The thus-textured substrate 1 may be-uéuallY“Washed
.with'a neutral detergent) an alkaiine.detergent or £he like,
and then washed with'sﬁperpﬁre water. |
After-the afére—meﬂtiqned wéshingftreatment,_the
substrate is formed thereon.with.aq Undercoat métél layer
made usuaily of'chromium, copper or-tﬁe like by a'sputtéring
method. The thickneés of the unde:cqat.layer‘is usually in
the range of about 50 to 20,000 nm. |
Next, é magnetic layer and a protective layer are
'succéssively formed over the undércoat layer.
The magnefic layer_may_be ﬁsually-iﬁ the form of a thin -
£film madé usually of cobalt-based ferromagnetic alloy such
as Co-Cr, Co-Ni, Co—C:;X,ZCo-Ni—x or Co-W-X, wherein X is
éne dr more elements selected from the grouﬁ'consiéting~of
- Li, si, P, Ca, Ti, V, Cr, Ni,'.As,_ Y, zr, Nb, Mo, Ru, Ag, Sb,
HE, Ta, W, Re, Os, Ir, Pt, Au, '_L'a, Ce, Pr, Nd, Pm, Sm, Bu
- and B. Thé magnétic layer may be formed by é sputtering
method. The thiéknésé_of the;magnétic'layer is_usuaily-in
the range of about 100 A to aboit 1,000 A. -
:The protéétivé léyer may be in the.form éf a §arboh_
film, a hydrogenated éarbqn-film, a.nitrbgenaﬁed'carbon_film,
a éarbide film sﬁch as Tichr.sic; a.nitriaé.fiim such és

'SiN or TiN, an oxide film:such as Si0, Al,03 or Zrd; or:the:
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as the polishing tape, non- woven pol.i shing tapes made of nylon and

pol yester fiber (fiber dianeter: 3 - 5 [err]m. and as . the polishing slurry,

"GIX" produced by Fujim Inc.,  (polishing slurry contalnlng pol i shi ng.

grai ns made of propyl ene egcoI/dlanDnd grain (an average dianeter: 0.1

[err]mand grain content: 0.4 w%) merg used. As the polishing 23

| ubri cant., - PSCOOL" produced by M ki Syo Co., Ltd. was added to the
pol i shing slikey. Theepikexeoting Loyt thnperaisuaddly formedbilow.
deposition method, a sputtering method, an ion plating 
method, a wetting method or 'the_like. The;thickness of the
protective iayer is usually'in'the range of about 50 A to
about 1,000 A.

Further, an ordinary'lubricating layer may be formed:en
the protective layer. As the lubricants contained in the
lubricating layer, there may be used, for example, fluorine-
based liquid lubricants. The lubricating layer may be.
usually formed on the protective layer by a dip coating.

' method, a spin coating method, a-spray-ceating method or the

like. The.thickﬁess of the lubricating layer is usually in

the range of about 15 A to about 50 A,

" EXAMPLES: .
: The_present'inVention-is described in more detail by
‘way of examples, but these examples are not intended to .

limit the scope of the present invention.

Examples 1 ;o:3 and Coméara;ige Examéles 1 to 2:

A disc4shaped-subsrrate.made of aluminum_alloyrwas'
'subjected to an electroless platlng process “to form an Ni-P
.layer hav1ng a thlckness of 15 um thereon The surface of .
the ‘thus- obtalned substrate was pollshed and then subjected:_
"to a texturlng process. as 111ustrated in Flgs 1 and 2, 1n_

- whlch pollshlng tapesjwere_used and the average particlé
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Dfsc rotation speed: 1,200 rpm Gscillation speed of the contact rollers:
1,900 tinmes/mn. Contact roller pressure; 1.5 kg/cnR Polishing tape speed:
2.0 mmisec Polishing slurry supplying rate: 0.36 m/sec The result are
shown in Table 2. Exanples 8 to 10 The sane conditions as the Exanples 5 to
7 except that the polishing |ubricant is changed to the water sol ution of
"PSCOOL" (PSCOOL/ wat er weight ratio = 2}%)._The'result are shown in Table

3. Accordi@Qz%poﬁxﬁgﬂﬁgﬁiﬂgtBréghstWhérV%fEﬁH}WiEHYﬁ the range of 0.1
" to 3 um. | | L | i |
‘As shown in Fig. 3,:wheﬁ thé polishing tapes éccdrding
 to the'preéent inventibn wefé subjected to the texturing
proceés,'the surface roughness (Ra).of each of the textﬁiéd
.substrates could be ¢onsiderably reduced as compared to
those obtained by using convéntional polishing tapes.
‘Also, in the case where the conventional polishing
tapes were subjected to the.texturing process, the surface
-roughness (Ra) of each of fhe textured substrates was
increased'approximately proportional to ﬁhe increésé in
average partiéle size of'the'poliéhing'grains used. _On'the
other hand, in the case:Where'the polishing'tapeé according
to the present invention Were used, the Surface'roughness
(Ra) of each textured sﬁbstrate could be maintained at é low
level even though the poiishing gréins having an increased..-

average particle size were used.

Example 4:
The pélishing_process was cdnducted'using a po1ishiﬁ§
- apparatus having suqh a meéhaniéﬁﬂ;hat thé shaft of thé”“
" pressing rélier 70 waé'vibrated:by mean§ of é'cam{ under the

below-mentioned conditions.

Pregaration of polishing 51urgz;
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polishing lubricant, it is obtain stabl e surface roughness with the.

abrading tinme and easy control of surface roughness of the disc. - 24
Table 2 Conparative Exanple - - Exanple 5 4 Anmount of polishing
| ubri cant S R S

20

) Pblycfystélliné"diaménd pa;;icleé héving an average
particle size_of'O?l Hm were dispersed in water to form a
diamoﬁd slﬁrfy haviﬁé a sblid content'of 0;04'%-by weight.

A nonionic-suxfaétaﬁt was added to the "diamond slurry-in an

amount of 10 % by weight to form a polishing Slurry._ |

. Conditions of polishing process:
Substrate: Disé—shaped aluminum alioy plate

electroless;plated'with Ni—Pl(sﬁrfaCe _
roughnéss (Ra) befofe‘poliéhing: 16 A);
Number of revolution of substraté: 900. rpm;
Roiler_pressing forée: 2.0 kg; |
~ Amplitude of Vibratiop.of roller: 1 mm;
Vibration.frequengy: 1300 éycles per minute;
Direction of vibration: radial.direction of subsﬁraté;
_ Pélishing time: 10-secbnds; | | |
Tape used: - Woveﬁ fabrié whose surfadé was made.of
fibers:héving éﬁ éyerage fineﬁéés of nét more
than 0;1 denier;. |
-Tape'speed: 1 mﬁ/s;l
NUmber:pf samples; S diéés
The:surfacé roughness-0f each of thé sﬁbstratés after
poliShing-Was'measufed'by.a surfa¢e roughnés$-ﬁéster  |

{(ET30HK) uhder the following-conditions;'a measuring. length
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added Polishing time 5 10 158 -5 . 10 15 (sec)

Pal i shi.ng anount 1.2 2.3 - 3.5 2.1 - 3.2 3.9 (9
Ra (A) . - 18 22 13 16 14 14 Table 2

(continued) Exanple 6 = - ~ - Exanple 7 Amount of polishing
10 | ubricant added : 21 _ '

:0f 0.25 mm; a diameter of sﬁylus 6f.0.5 MUmR; an applied loéd
of 3 mg; ahd a measuriﬁg velocity of 20 um/sQ |

As a result, it was coﬁfirmed that the average surface
roughness (Ra) of the substrate was;lO_A. The sufface of
ﬁhe substrate was measured"by a surface discontinuity
analyéer uéing a laser beam té'ascertain whether aﬁy,
scratches having a width.of 1 to 3 gm and a length of not
more than 20 jm were present thereon. As a result,_nol
mocroécratches were detected.oh the surfaée of each -

substrate.

'.Comgarative Example 3{

The same polishing and evélﬁating procedures as definéd
in Example 3 were_cbﬁducted except that a polishing,slurry
containing single crysﬁal-pa;ticles having én ave:agé

:particle'size of b.l Um was used.

The'thus—obtained substrate_was measured_with réspe¢t
to_the_suxface.roughness (Ra), the polishing rate and the
,percentage of existeﬁce of microscrétches. | |

"As a resﬁlt; it was-confirmed thaﬁ-the,évérage surface
'roﬁghness Ra of the éubstrate.Waé'17A.and found . i |

microscratches on every samples.
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Poli shing tinme 5
Pol:i shi ng anount

Ra (A)
Exanpl e 8

5 10

10 15 ' 15 (sec)
2.8 . 4.6 5.5 3.7 6.2 6.9 (9
18 13.5 13.5 19.5 22.5 16.5 25 Table 3
Exanpl e 9 Concentration ' '
22
Table 1
Example | Example Example Comp . Comp .
1 2 3 Exampl Example
' 1 ' 2
Average ' '
{fineness off . _ '
£iber 071 0.1 .0ﬁ001 1.0 - | 0.6
(denier) '
Fiber Polyester {Polyester |Polyester| Nylon Nylon
material /Nylon | /Nylon | .
Shape of |Non-woven| Woven . Woven Flocked | Flocked
tapes fabric fabric fabric tape tape
. tape tape tape '
Commercial | WP8085 - ~ - FP404*
Name ' -

(Note) »: Flocked tape “FP404” produced by MIPOX Corp.

Exgmples 5 to 7 gﬁg Comparative Ezgmgle 4

A disc-shaped substrate made of aluminum alloy having

Ni-P layer  (surface rbughness_(Ra) is 22'A). The surface of

this substrate was polished and then subjected to a
texturing process as illustrated in Figs. 1 and 2, in which

as the polishing tape, non-woven polishing tapes made of

. nylon and pblyester fiber’(fiber diameter: 3 - 5 um) and as

the polishing slurry, “GTX” produced by Eujimi'Ihc;,

'-(polishing slurry containing poiishing grains made of

propylene glycol/diahohd grain (ah average diameter: 0.1 pm

_and grain cbntent{ 0.4 wt%)) were used. 'As the pblishing
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of polishing |ubricant 5. o 10 sol ution
(% Polishing tinme S - 8 12 16 4 - 8 12 16
(sec) Polishing 2.1 3.75 5.7 7.65 2.55 4.7 7.05 9.4 anobunt Ra (A)
15.5 16 15 14.5 15 14.5 14.5 14 Table.3 (continued) Exanple
10 Concentrati-on ' _ ' ' 23 ' o

lubricant,'“PSCOOL4 produced by Miki Sangyo Co.;_Ltd. was
édded'to the polishing slurry.
..The-texturing conditions were set forth below.
Disc rotation spégd: 1,200 rpm
Oscillation.speed'of the contact rollers:
| '1;900 times/min. -
-Contact rollérrpressure: 1.5 kg/cm?2
PoliShing tape speedf 2.0 mm/sec |
Polishing slurrylsupplYing rate: 0;36 ml/sec

The result are shown-in Table 2.

Examples 8 to 10

The same conditions as the Examples 5 to 7 except that
the polishing lubricant is changed to the water solution_of
.“PSCOOL" KPSCOOL/water weight ratio = 2/8). |

The. result are shown in Table 3.

According to Examples 4 to 10, by the use of the
polishing lubricant, it is obtain stable surface roughness
"with the abrading time and easy control Qf surface‘roughness

of the disc.
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of pol i shi

8

16

12
14

ng | ubricant

" 20 solution (% Polishing tine

16 (sec) Polishing 2.7 4.9 7.4 9.85 anmount Ra (A
15 14.5 '
24
Table 2
Comparative Example Example 5
4
Amount of _
polishing 0 5
lubricant
added
Polishing time 5 10 15 5 10 15
(sec) ' -
Polishing .
amount 1.2 2.3 3.5 2.1 3.2 3.9
(g) - ' ' .
Ra (A) 18 - 22 13 16 14 14
Table 2 (continued
Example 6 Example 7
Amount of
polishing 10 20
lubricant _ :
added : : : -
Polishing time 5 10 15 5 10 15
(sec) '
. Polishing
amount 2.8 4.6 5.5 3.7 6.2 6.9
(g) _ .
- Ra (A) 18- 13.5 13.5 19.5 22.5 -16.5
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26 WHAT IS CLAIMED IS: .1. A nmethod for polishing or texturing a nmagneti.c
di;sc, conprising bringing a tape traveled in a predetermned direction and
made of fibers having a fineness of not nore than 0.1 denier, and a slurry
contai ni ng polishing grains dispersed therein, into contact with a
substrate of the magnetic disc. 2. A ne%%od according to claim1, wherein
said slurry contains the polishing grai havi ng an average particle size
of 0.05 [érr]mto 10 [err]min an amount of 0.01 to 1.0 % by weight. 3. A
met hod according to claim1, wherein said slurry o

- Table 3
Example 8 ' Example 9
Concentration
of polishing: : _
lubricant ' -5 . 10
solution : o
(%)
Polishing _ . .
time 4 8 12 16 | 4 8 12 | 16°
(sec) _ : ' '
Polishing 2.1 {3.75} 5.7 y7.65]| 2.55| 4.7 }7.051] 9.4
amount . .
Ra (A) ~]15.5] 16 15 |14.5] 15 | 14.5]|14.5}| 14
Table 3 (continued)
Example 10
Concentration
of polishing
lubricant - ' 20
solution
(%)
Polishing .
time : 4 | 8 12 16 -
(sec) .
Polishing 2.7 4.9 7.4 | 9.85
amount ' :
Ra (A) 16 14 15 14.5
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contains a polishing lubricant in an anpunt of not |ess tlmmﬁm]lm)"m" "L
volune. 4. A nethod according to claim1l, wherein said sl .
polishing grains having an average particle size of 0.05 to fO [FerP]ntin® an
anount of 0.01 to 1.0 % by wei ght and a polishing lubricant in an anount of

not |ess than 0.01 % by vol une. A met hod according to claim1,
wherein said tape is vibrated in the pr%@eternined traveling direction-

thereof  wuaT IS CIAIMED I :

1. A method for polishing or texturing a magnetic disc,
oonprising:bringing a tape'traveled in a predétermined
direction and made of fibers having a fineness of not more
than O.i denier, and a slurry containing polishing grainsh
dispersed thorein;'into Contact with a substrate of the

magnetic disc.

2. A method according to claim 1, wherein said slurry
contains the polishing grains having an aVeragé particle
size of 0.05 pum to 10 pm in an amount of 0.01 to 1.0 % by

'weight.

3. A method according to claim 1, wherein said slurry
contains a polishing lubricant in an amount of not less than _

'0.01.% by volume.

4. A method accofding to claimil,-wherein said'slurry
contains the polishing grainslhaving an averégo particle
size of 0.0S to 10 um in anuémount of'0.0l to 1.0 % by
weight and a_polishing lubricant in an amount of;not less

than 0.01 % by volume.

REPLACEMENT SHEET

10 FEB 1993




V\,hillle comng into contaét w th: the subét'rate 6. A nmethod a
clzaim 1, wherein said polishing gral ns contain polycrystal Iﬂmmﬂmmnmm"l"l

-

27 .

5. A'method-according to claim 1, wherein said tape-ié
vibrated in the predetermined traveling direction thereof

while coming into contact with the substrate.

6. A method according to claim 1, wherein said.

polishing grains contain polyCrystalline diamond.




28

 _TEXTURING METHOD
ABSTRACT OF THE DISCLOSURE:

A method for polishing or texturing a magnetic disc,
comprises bringing a tape traveled in a predetermined |
direction and made of fibers.having a fineness of not more
than 0.1 denier, and a slurry containing polishing grains
dispersed therein, into contaét with a substrate of the
magnetic disc. Such method has an extremely low surface
roughness (Ra) and an extremely low maximum projection
height (Rp) with an excellent high accuracy., thereby
efficiently producing a.magnetic recording medium which is
free from head crash and errors upon reading and writing of

information.

Figure 1
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