MANUFACTURI NG METHOD OF GLASS SUBSTRATE FOR MAGNETI C DI SC AND MANUFACTURI NG
METHOD OF MAGNETI C DI SC The present disclosure relates to subject natters
contained in Japanese Patent Application No. 2006-251644 filed on

Sept enber 15, 2006, which are expressly incorporated herein by reference in
its entireties. BACKGROUND OF THE INVENTION 1. Field of the Invention

[ 0001] The present invention relates to a manufacturing nethod of a gl ass
substrate for a nagnetic disc used as a recording medi um such as a conputer

and a man ne . Description of the
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substrate, and high recording density of a nmagnetic disc, a glass substrate
is gradually replacing an al um num substrate 1 due to its superiority in

flatness of the surface of the substrate and strength in conparison with
the al um num substrate. Especially, because a magnetic disc is required to

The present disclosure relates to subject matters contained
in Japanese Patent Application No. 2006-251644 filed on
September 15, 2006, which are expressly incorporated herein

by reference in its entireties.
BACKGROUNLD OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a manufacturing
method of a glass substrate for a magnetic disc used as a
recording medium such as a computer and a manufacturing method

of a magnetic disc.

2. Description of the Related Art

[00023 AIong with advancement in information technelogy,
information recording technology, especially magnetic
recording technology, is making significant progress. As a
substrate for a magnetic recording medium such as a hard disc
drive (HDD), an aluminum substrate has been widely used.
However, along with miniaturization, conversion into a thin
substrate, and high recording density of a magnetic disc, a

glass substrate is gradually replacing an aluminum substrate




be nounted in a cellular phone, a digital canmera, a portable nusic player,
or the like, a magnetic disc is required to be smaller and to have higher
recordi ng density. [0003] Moreover, to efficiently make use of a main
surface of a magnetic disc, a |load unload (LUL) method has been used

i nstead of conventional contact start stop (CSS) nethod. The CSS nethod is
to cause a nagnetic head to touch a CSS zone provided on a main surface of
the magnetic disc, while the LUL nethod is to cause a magnetic head to be
evacuated into a ragg rovided jn an externaJ éﬁrtlon of the magnetic disc.

7

Not only 9%% the' €S QBT e of 1 § T ER Ty A €S but t he
CSS zone also needs to have a certaln de ree of surface youghness to
prevent std?T oot ‘i”ﬁcg et e He %’w%ew} a%ept?il‘ﬂ““i‘% LUL net hod,
it becones possible to use the mgole sur face g magneti ¢ di.sc %:

recor di ng® %%F%E% 1§ﬁﬂé’ ﬁEaPﬁeE?@ﬁﬁpf 1@&??% SHEGPRRESS DN the
magneti c di sc s ce beca unnec ssa rovide a co x/ concave
bortion one CRATISEH Fob Cﬁé@@& SERRREr  SaSlHehdit §aBr b hao?%%}?nﬁ
recordlnﬁ%1 techn_glo(;g%rao re sed, a_ma @etl .head has ch an% fron1a
thin filnhead # o ¥ nadhet S “4née"REE 6 égdis 5S4UYT &ft “° reynet i ¢
resi stance h ver, due senS|t|V|t of the GWR
head and %lg reco |%%a%%ﬁ% Qb ?%eI?FO%ﬁ ?c n%% ¥hfornat¥on of adj acent

recordi ng ? (5?(1; thepead.and & &SURSIALLAkE KEPL AR i nTOGEEI0L S, 1T TS
necessary!

of a magnetic disc, a load unload {LUL) method has besen used
instead of conventional contact start stop (CSS) method. The
CS8S method is to cause a magnetic head to touch a €SS zone
provided on a main surface of the magnetic disc, while the LUL
method is to cause a magnetic head to be evacuated into a ramp
provided in an external portion of the magnetic disc. Not only
is the CSS zone unable to be used as a recording area, but the
CSS zone also needs to have a certain degree of surface roughness
to prevent suction of the magnetic head. However, by adopting
the LUL methed, it becomes possible to use the whele surface
-0of a magnetic disc as a recording area and at the same time to
realize extreme smoothness on the magnetic disc surface because
it is unnecessary to provide a convex/concave portion on the
surface.

[000G4] Further, as density growth of magnetic reccrding
technology is progressed, a magnetic head has changed from a
thin film head to a magnetoresistance head (MR head) to a giant
magnetic resistance head (GMR head). However, due to high
sensitivity of the GMR head and high recording density, the head

picks up information of adjacent recording bit if the head and




the floating amount of the magnetic head | ow. [0005] Because of such
circunstances, a magnetic head is required to have | ow floating anmount and
the floating amount froma substrate of the nagnetic head is narrowed to
around 8 nm [0006] When a magnetic head has | ow fl oati ng anount, head
crush or thernmal asperity may occur. Head crush is a trouble by which a
magnetic head is crushed to a convex portion of a nagnetic disc and
damaged. Thermal asperity is a trouble which causes a reading error when a
magnet or esi stance effect elenent is heated by, adi abatic conpression of air
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S|gn|f|cantly Therefore | omer roughness is required to a glass substrate.
[ 0008] I n"the above- mentioned condition, an invention to realize |ow
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crush or thermal asperity may occur. Head crush is a trouble
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by which a magnetic head is crushed to a convex portion of a
magnetic disc and damaged. Thermal asperity is a trocuble which
causes a reading error when a magnetoresistance effect element
is heated by adiabatic compression of air or by contact by a
magnetic head when the magnetic head is in float flight and
passes above minute convexity or concave portion on a magnetic
disc surface. Therefore, extremely high-level of smoothness
and flatness, that is, low roughness, are required on the
surface of a magnetic disc of a magnetic head mcocunting a
magnetoresistance element.

[0007] Especially, to further improve recording density,
perpendicular magnetic recording method has been recently
adopted. In case of this perpendicular magnetic recording
medium, compared to longitudinal magnetic reccrding method,
recording density 1s higher and therefore roughness of a glass
substrate affects more significantly. Therefore, lower
roughness is regquired to a glass substrate.

[0008] In the above-mentioned condition, an invention to

realize low roughness in texture process by tape polishing and



3 to lower the floating anount has been conventionally proposed. 1In the

Pat ent Docunent 1 (Japanese Published Unexam ned Patent Application No.
H2005- 141824), a nmethod for tape polishing while supplying polishing
solution including two kinds of abrasive grains, dianond abrasive grain and
silica abrasive grain, is described. Then, the Patent Docunment 1 says that
it is possible to stably formfine texture without disorder in shape of
texture and to obtain a magnetic disc which can prevent a trouble such as

head i f.l ' . J
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shape of texture and to obtain a magnetic disc which can prevent
a trouble such as head crush even with low floating amount.
[Patent Document 1] Japanese Published Unexamined Patent
Application No. H2005-141824
[0002] Meanwhile, even if average roughness Ra (avg) on
the magnetic disc surface is low, there is a case where head
crush occurs when the magnetic disc is actually functioned as
a hard disc. This is because when a magnetic head is caused
to float and run stably on a disc, low roughness is required
on all the positions of the magnetic disc surface. Here, the
average roughness Ra (avg) 1s an average roughness of a
plurality of arithmetic mean roughness Ra measured at a
plurality of farther pecints, though the arithmetic mean
roughness Ra {Japan Industrial Standard (JIS) B0O601) itself is
an average value within a certain range. Moreover, in the
present application, a maximum one among the plurality of
measured arithmetic mean roughness Ra will be referred to as
Ra (max), while the minimum one will be referred to as Ra (min).

[0010] That is, when the arithmetic mean roughness Ra is

measured from a plurality of points on the whole of the magnetic



[0010] That is, when the arithnmetic nean roughness Ra is neasured froma
plurality of points on the whole of the nagnetic 4 disc and | ow average
roughness Ra (avg) is calculated, if there 1is huge gap between the Ra (max)
which is the maxi numvalue and the Ra (mn) which is the mninmumvalue, it
means that there is a point where Ra (max) is large. It is considered that
on such a point with the large Ra (max) , it is inpossible to carry out
stable float drive and head crush occurs. [0011] Therefore, in pursuing |ow
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floating anount of the nagnetic hea As a result of keen

consi der af {ons iy e $1:0fve thEs @f@aﬁﬁ@r%@ﬂd&ﬁiﬂ&n it was concl uded

that there is a correlation between hardness of a polishing tape and a

value acouired by subbhaebi-ag Ra ca-R)ihgomLRBar(RBX)nef aodhdsst a
single layer magnetic head, when considering low roughness, not
only average roughness Ra (avg) as a whole of a magnetic disc

but also having no large Ra (max}, that is, value acguired by

subtracting Ra {(min) from Ra (max), must be evaluated.

SUMMARY OF THE INVENTTON
[0012] Therefore, the present invention is aimed at
providing a manufacturing method of a glass substrate for a
magnetic disc and a magnetic disc which can lower a value
acquired by subtracting Ra (min) from Ra {(max) in arithmetic
mean roughness Ra acquired by measuring a plurality of points
on a main surface of a glass substrate and can improve low
flcating amount of the magnetic head.
[00131] As a result of keen consideration by inventors of
the present application, it was concluded that there is a
correlation between hardness of a polishing tape and a value
acquired by subtracting Ra (min) from Ra (max) of a glass
substrate and it is necessary to set the hardness of the
polishing tape within a specific range so that the value

acquired by subtracting Ra (min) from Ra (max) is set within



substrate and it is necessary to set the hardness of the polishing tape
within a specific range so that the value acquired by subtracting Ra (m n)
fromRa (max) is set within 5 a predeterm ned range. Thus, the present
invention was conpleted. [0014] That is, to solve the above-nentioned
problens, a typical configuration of a manufacturing nethod of a gl ass
substrate for a magnetic disc according to the present invention is a
manuf acturi ng method of a glass substrate for a nagnetic disc including a

Step of PRULSNAG AL dacerla (dLoE:30aRed. gl ass subalial e aherein
a step of pressing a polishing tape’having an car hardness of 88 or
nore on Q%%klé%ggaces of a glass substrate and a step of carrying out
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[0015] It is preferable that a surface |ayer of the polishing tape includes

resin foam andamRrecspechll fath¥d of eludes taaaedapel yures hang e Mot eover,

it is preferable that conpression ratio of the polishing tape is 15% or

less in adt@Seincluding a step of polishing a main surface of a
disc-shaped glass substrate, wherein a step of pressing a
polishing tape having an Ascar C hardness of 88 or more on both
surfaces of a glass substrate and a step of carrying out
polishing by relatively moving the glass substrate and the
polishing tape while supplying polishing solution including
abrasive agent are included. Thus, it is possible to lower a
value acquired by subtracting Ra {(min) from Ra ({(max)} in
arithmetic mean roughness Ra acquired by measuring a plurality
cf points on a main surface of a glass substrate and to improve
low floating amount of a magnetic head in a case where a magnetic
head is used.
[0015] It is preferable that a surface layer cof the
polishing tape includes resin foam and more specifically,
includes foamed polyurethane. Moreover, it is preferable that
compression ratio of the polishing tape is 15% or less in a case
where pressing force is 5 g/cm® and thickness is 0.4 mm or less.
Using a polishing tape which satisfies such conditions, the
present inventicn can be achieved more preferably.

[0016] 1t is preferable that the abrasive agent is diamond

abrasive grain with a grain diameter of 0.20 pmor less. Thus,



where pressing force is 5 g/cn2 and thickness is 0.4 mmor less. Using a
polishing tape which satisfies such conditions, the present invention can
be achi eved nore preferably. [0016] It is preferable that the abrasive agent
is diamond abrasive grain with a grain dianeter of 0.20 mor l|less. Thus, 6
it is possible to obtain desired surface roughness. [0017] Moreover, it is
preferable to carry out a main surface polishing step for polishing a main
surface of a glass substrate using abrasive agent and an abrasive cloth

before  car Ty g, Out, 901 i SNiNg, By a8, the 0l shipg. Lage and the

pol i shing tape’i udes the sane materia e ve cloth wused in the
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Moreover, the material can be easily acquired and therefore It 1s
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tape is carried out with the follow ng conditions: pressing force 5to 10
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mm's, and tape polishing time ™ 20 to 40 seconds. The present invention can
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configuration of a manufacturing method of a magnetic disc according to the

present iun@NtinOBheNgd@Sirface polishing step. If the same material
as the abrasive cloth used in the main surface polishing step
is used, it is easy to use the polishing tape because
characteristics in polishing show similar tendency. Moreover,
the material can be easily acquired and therefore it is
preferable.
[0018] It is preferable that polishing by use of a
polishing tape is carried cut with the following conditions:
pressing force 5 to 10 g/cm?, disc rotating speed 150 to 1,500
rpm, tape feeding speed 0.5 to 3 mm/s, and tape polishing time
20 to 40 seconds. The present invention can be achieved more
preferably within these ranges.
[0019] A typical configuration of a manufacturing method
of a magnetic disc according to the present invention includes
a step of forming at least a magnetic layer on a surface of a
glass substrate for a magnetic disc obtaired by the
manufacturing method of a glass substrate for a magnetic disc.
Thus, it is possible to manufacture a magnetic disc which can
lower a value acquired by subtracting Ra (min) from Ra (max)
in arithmetic mean roughness Ra acquired by measuring a

plurality of points on a main surface of a glass substrate and




a step of formng at |east a magnetic |ayer on a surface of a glass
substrate for a magnetic di sc obtained by the manufacturing nethod of a

gl ass substrate for a magnetic disc. Thus, it is possible to nmanufacture a
magnetic disc which can |ower a value acquired by subtracting Ra (mn) from
Ra (max) in arithnetic nean roughness Ra acquired by neasuring a plurality
of points on a main surface of a glass substrate and 7 can inprove | ow
floati ng anount of a nagnetic head. [0020] Moreover, the magnetic disc nmay

be perpe%dénc%ﬁarﬁod@%‘?} iﬁora%%%rgg%%%&%p%f tah%ag%%@%téhgue]'a%er thereof may

include a plurality of layers, east one of 't ers may be a

ool TN aver b BeLpeDioil . gnelic L5 UL M R s et

i nfluenced by the surface rolghnéss ore effect of

the Br eseirdWienthonisnysehil.- <A002LnAaeordhbg o o REFSERLL Jvent T on,

by appropriately setting nes Ishing tape in tape
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[0021] According to the present invention, by
appropriately setting the hardness of a polishing tape in tape
pelishing, it is possible to lower a value acguired by
subtracting Ra {min) from Ra {max) in arithmetic mean roughness
Ra acgqguired by measuring a plurality of points on a main surface
of a glass substrate and to improve low floating amount of a
magnetic head. Thus, even in a case where a magnetic head with
a floating amount of 8 nm or less is used, floating stability

of the magnetic head can be preferably maintained and the

magnetic disc can have higher density.

BRIEE DESCRIPTION OF THE DRAWINGS

The various features of novelty which characterize the
invention are pointed out with particularity in the claims
attached to and forming a part of this specification. Ftor a
better understanding of the invention, its operating advantages,
and specific objects attained by its use, reference should be
had to the accompanying drawing and descriptive matter in which
there is illustrated and described a preferred embodiment of

the invention.



The various features of novelty which characterize the invention are
pointed out with particularity in the clains attached to and formng a part
of this specification. For a better understanding of the invention, its
operating advantages, and specific objects attained by its use, reference
should be had to the acconpanyi ng drawi ng and descriptive matter in which
there is illustrated and described a preferred enbodi nent of the invention.
8 [FIG 1] is a view for explaining a tape polishing apparatus. [FIG 2] is

a view f pkai nLn ‘@%Q- erg : f % i nparative
exanpl es?[rFT e Il%gs?bl\/%de prﬂcgrg% F%EH%&? ?h%égaeor?e Inﬁn% i g%ré[qé’%gZ] _
Enbodi mentesof syanuf acturdngJrethods iof gy ¢hass i mewstical e or, s vpagnet i c
disc and a magnetic disc according to the present invention will be

expl ai ned i NG ddQuUILes ddifBarak ive @x4gWlor explaining a tape polishing
apparatus and FIG 2 is a view for explaining experinment results of

enbodi nentrs: Fnd GRMRANRI (9 8XANRY et hele c1RUMRIY Galveralives shown in the
foll ow ng enbodi ments are exanpl es for easy of understanding of the present

invention [andzthe preseRbihBMeBt benmhauRgttubi At Rdchbasebe Hnhesssany
notice is added. [0023] FIG 1 shows a schematic graphical illustration of

a tape polurshingapparatmisnddid Besti guaes mggkass gubstd@t&rdind sosupport ed

by a spindle 10 and is rotary driven with a predeterm ned speed. From a

slurry nazd erkberpolingnfidon will be explained using figures. FIG.
1l is a view for explaining a tape polishing apparatus and FIG.
2 is a view for explaining experiment results of embodiments
and comparative examples. Here, numerical values shown in the
following embodiments are examples for easy of understanding
of the present invention and the present invention is not
limited thereto unless any notice is added.
[GO23] FIG. 1 shows a schematic graphical illustration of
a tape polishing apparatus. In the figure, a glass substrate
1 is supported by a spindle 10 and is rotary driven with a
predetermined speed. From a slurry nozzle 11, polishing
solution including abrasive agent is effused and supplied to
a polishing tape 12. The polishing tape 12 is twined around
a roller 13 and the roller 13 presses the polishing tape 12 to
both surfaces of the glass substrate 1. The polishing tape 12
is reeled to an opposite direction to a rotation direction of
the glass substrate 1 at the contact portion with the glass
substrate 1 and new surface of the polishing tape 12 is always
in contact with the glass substrate 1. Thus, the main surface
of the glass substrate 1 is polished and circumferential texture

is formed.



solution including abrasive agent is effused and supplied to a polishing
tape 12. The polishing tape 12 is twined around a roller 13 and the roller
13 presses the polishing tape 12 to both surfaces of the glass substrate 1.
The polishing tape 12 is reeled to an opposite direction to a rotation
direction of the glass substrate 1 at the contact portion with the gl ass
substrate 1 and new surface of the polishing tape 12 is always 1in contact
with the glass substrate 1. Thus, the main surface of the glass substrate 1
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t he present enbodi nent, hardness of the polishing tape 12 is, as described
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of a glass substrate and to inprove |ow floating amount of a nmgnetic head.
spindle 10 and the pclishing tape 12, shape of the texture can
be controlled.
[0025] In the present embodiment, hardness of the
polishing tape 12 is, as described later, 88 or more in Ascar
C hardness. Thus, it is possible to lower a value acquired by
subtracting Ra (min) from Ra (max) in arithmetic mean roughness
Ra acquired by measuring a plurality of points on a main surface
of a glass substrate and to improve low flcating amount of a
magnetic head.
[0026] Material and shape of the polishing tape 12 is not
especially limited and, for example, a pile tape, a woven tape,
and a nonwoven tape are included. As a material of the tape,
for example, plastic fiber such as polyester and nvlon are
included. Among them, it is preferakle that at least the
surface layer cof the polishing tape 12 (a surface which comes
into contact with the main surface of a glass disc) includes
resin foam, especially, foamed polyurethane. Moreover, it is
preferable that with regard to elasticity of the polishing tape
12, compression ratio is 15% or less in a case where pressing
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force is 5 g/cm” and thickness is 0.4 mm or less. By using a

polishing tape fulfilling these conditions, the present

10



[ 0026] Material and shape of the polishing tape 12 is not especially
limted and, for exanple, a pile tape, a woven tape, and a nonwoven tape
are included. As a material of the tape, for exanple, plastic fiber such as
pol yester and nylon are included. Anong them it is preferable that at

| east the surface |layer of the polishing tape 12 (a surface which cones
into contact with the main surface of a glass disc) includes resin foam
especi ally, foamed pol yurethane. Morreover, it is preferable that with
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the abrasive cloth used in a'later-described main surface polishing step.
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used in the main surface polishing step, it has a simlar polishing

characteristifge anckdhesefor ecid gL Lashhd dagand e.s lthadtidd s dHe i S easy
to obtain the material and therefore it is preferable. [0028] The abrasive

agent i ncinelesh v dike pakeah Mg hesabihi Ofr F Scd Qo especilhkypl, i prtreds i f the
abrasive grain is, for exanple, one used for polishing a gFass substrate
such as & «dirdnendpabi 85iME @4t &t U N anclet huproxirdeit ael bgkdalo
handle. In addition, it is easy to obtain the material and
therefore it is preferable.
[0028] The abrasive agent included in the polishing
soiuticn is not especially limited if the abrasive grain is,
for example, one used for pelishing a glass substrate such as
a diamond abrasive grain, alumina, cerium oxide, colloidal
silica, or the like. Mixture of any of them may alsc be used.
Among them, it is preferable that diamond abrasive grain with
a grain diameter of 0.20 um or less. Thus, it is possible to
obtain desired surface roughness.
[0029] Further, polishing condition in tape polishing can
be set within the following conditions: pressing ferce 5 to 10
g/cm’, disc rotating speed 150 to 1,500 rpm, tape feeding speed
0.5 to 3 mm/s, and tape polishing time 20 to 40 seconds. The
present invention can be achieved more preferably within these
ranges.
[0030]
[Embodiment ]

Hereinafter, an embodiment of a manufacturing method of

a glass substrate for a magnetic disc and a magnetic disc to
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silica, or the like. Mxture of any of them may al so be used. Anobng them

it is preferable that dianond abrasive grain wwth a grain dianmeter of 0.20
pmor less. Thus, it is possible to obtain desired surface roughness.

[ 0029] Further, polishing condition in tape polishing can be set within the
foll owi ng conditions: pressing force 5 to 10 g/cnR, disc rotating speed 150
to 1, 500 rpm tape feeding speed 0.5 to 3 nms, and tape polishing tine 20
to 40 seconds. The present invention can be achieved nore preferably wthin
these ranges. [0030] [ Enbodi nent] Hereinafter, an enbodi nent of a

Tanuf act yyjing, FRLMOC ofy @ 0l A%s SHbSLI AL 105 A 1TRgReLLG: 4] 54 and, g, magneti ¢

disc to e present Inventi applied w e explained. The

gl ass sulz;sltars@%uﬁg%rtr%t@ge%taqn IRe: andythe \RInRLI G &ﬁé&@r&lswaﬁured
as a magnetic disc having a predeterm ned shape suc as 0.8-1nch disc

(i nner diaRi®i-K& 81 a%utasmgangtaeﬁgﬁgc Rdv Bngma éflécfé‘ﬂl@ﬁﬁrféd polr?é& 0.381

nmm, a 1.0-inch disc (inner ~dianeter nm outside dianeter 27.

thi cknesssiofh Bkah &) . d)- 38 ke @fnAed- @rdxﬁ@ﬁbﬁ%@ﬂﬁt | Sk 58 (dl@aeétéiﬂ amet er
12 nm outside dianeter 48 mm thi ckness of plate 0.508 mm). Moreover, the

gl ass subst rate, andithecdisssr myathe oresuf agh ur gd ag-ancr. Srddichirdiesc or a
3.5-inch disc. [0031]

diameter 7 mm, outside diameter 27.4 mm, thickness of plate
0.381 mm), or a 1.8-inch magnetic disc (inner diameter 12 mm,
outside diameter 48 mm, thickness of plate 0.508 mm). Moreover,
the glass substrate and the disc may be manufactured as a
2.5-inch disc or a 3.5-inch disc.
f0031]
(1) Shape preccessing step and first wrapping step

First, melt aluminosilicate glass is cast into disc-shape
by direct press using upper, lower, and body molds to obtain
a plate-shaped amorphous glass. Aluminosiliicate glass has a
structure which includes a net-like glass framework and
aluminum as a network modifier, and includes alkali metal
element. The disc-shaped glass substrate for a magnetic disc
may be obtained by, cther than the direct press, cutting the
substrate out by a grinding wheel from a sheet glass formed by
down draw method or float methed. Here, as the aluminosilicate
glass, chemical strengthening glass including; 58 toc 75% by
weight of SiC,; 5 té 23% by weight of Al;03; 3 to 10% by weight
of Lip0; and 4 to 13% by weight of Na,0, is used.
[0032] Next, both main surfaces of the plate-shaped glass

are wrapping processed tomake a disc-shaped glass basematerial.

Wrapping process is grinding process to press wrapping platen
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(1) Shape processing step and first wapping step First, nelt
alumnosilicate glass is cast into disc-shape by direct press using upper,
| ower, and body nolds to obtain a plate-shaped anorphous gl ass.

Alum nosilicate glass has a structure which includes a net-Ilike glass
framework and alum numas a network nodifier, and includes al kali netal

el ement. The di sc-shaped gl ass substrate for a magnetic disc my be

obtai ned by, other than the direct press, cutting the substrate out by a

i ndi . .f t.gl fl oat
o 10 [0 e 0105 VT B o 4 i B 1o

nmet hod. Here, as the al um nosi eni ng gl ass
including;, 58 to 75% by weight of Si02; 5 to 23% by wei ght of A1203; 3 to
10% by weight of Li20; and 4 to 13% by wei ght of Na20, is used. [0032]
Next, botjpgmiin surfaces of the plate-shaped glass are wapping processed
to make a disc-shaped gl ass base material. Wapping process is grinding

process tgnpr%ﬁHMﬁggp%ﬁ%C@%%t Rork2On R Aing)surface of the plate-shaped
gl ass to scabble. [0033] (2) tting process 8coring, form ng) Next, using

a cylindrical disamndsdhigl b, canihAReLaNohanbsaf @Fed, (LOridiHr alolthe
center. Then, inner circunference edge surface and outer circunference edge

surface ar$£ g (R idgdi avondegeibRder  t oreat i il r prisdetedAdipe
chanfering process (formng). [0034]

edge surface and outer circumference edge surface are ground
by a diamond grinder to carry cut predetermined chamfering
process (forming).
[G034]
(3} Edge surface polishing step

Next, an edge surface of the glass substrate was mirrocr
polished by brush polishing methcd. By this edge surface
polishing step, the edge surface of the glass substrate was
processed to have a mirror surface condition which can prevent
generation of particles or the like.
[C035]
(4) Second wrapping step

Next, on both main surfaces of the glass substrate thus
obtained, second wrapping process is carried out in a similar
manner as the first wrapping step. By carrying out the second
wrapping step, it is possible to remove minute convex or concave
shape formed on the main surface in the cutting step or edge
surface polishing step, which are precedent steps, in advance
and it becomes possible to finish following polishing step of

the main surface in a short period of time.

10036] In the second wrapping step, #1000 was selected as
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(3) Edge surface polishing step Next, an edge surface of the glass substrate
was mrror polished by brush polishing nmethod. By this edge surface
polishing step, the edge surface of the glass substrate was processed to
have a mrror surface condition which can prevent generation of particles
or the like. [0035] (4) Second wrapping step Next, on both main surfaces of
the gl ass substrate thus obtained, second w apping process is carried out
inasimlar nmanner as the first wapping step. By carrying out the second

m”appinge??%&tihﬁei§i9?§§éqm% Eﬁrégg@%?%gnghﬁuf%ﬂ%gég%% 89“9%¥%w(§hape

formed on the main surface in the cutting step or e surface polishing

step, whigh @re precedent, §g?r§35u%@a?%\élatﬂfa neaé‘sdgkaucxb&%@%%h%sa%omte to

finish follTowng polishing p o n sur € 1h ashort period of

ime. [0036], 10,bhe spaand;wr abpl0, sten, #1000 yas sel et e an. 3

particle sizé o rasive grarn an ness o mai n ~ surface was
set to 3 S QQ§§§ t D12 i ti c means
roughnesghgéy§%§£§g#p$g a ouﬁﬁggé &%§?€§%§1§ﬁggggaﬁgl O%ﬁ? Egéa%gﬁgse

| ndustri adpgdandar@dse( Jkakhx BABOR): orHemeasRRY %%gaﬁaaQBE reasured by an

atom force nicroscope (AFM Digital Instruments Nanoscope). Flatness was
neasur ed @ ddHNEAFMIBRHHNIT HEV L 6RANY Nah A ance rldihkgsence in

hei ght) between the higﬁest portion and the

measured by a flatness measuring device and is distance
(difference in height) between the highest portion and the
lowest portion in vertical direction {direction vertical to the
surface) .
[CO37]
(5) First main surface polishing step

As amain surface polishing step, the first polishing step
was performed. The first polishing step is mainly aimed at
removing flaw or distortion remaining on the main surface after
the wrapping step so that the main surface is polished before
the second polishing step (mirror polishing step) which is the
following step.
[0038] In the first polishing step, polishing was
performed by used of a both-side polishing apparatus which can
polish 100 to 200 glass substrates at a time. The both-surface
polishing apparatus holds the plurality of glass substrates by
an upper platen and a lower platen while intervening an abrasive
cloth between the glass substrates and carries out polishing
by relatively moving the glass substrates by a planetary gear

mechanism. As an abrasive cloth used in the first polishing

step, hard resinpolisher was used. Aspolishing ligquid, cerium
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| owest portion in vertical direction (direction vertical to the surface).
[0037] (5) First nmain surface polishing step As a nmain surface polishing
step, the first polishing step was perfornmed. The first polishing step is
mainly ainmed at renoving flaw or distortion remaining on the nmain surface
after the wapping step so that the main surface is polished before the
second polishing step (mrror polishing step) which is the follow ng step.
[0038] In the first polishing step, polishing was perforned by used of a

bot h-si de. nold shing, goparalus, uhi.ch.can; polish 100 19,200 glass substrates

at- a tine. ~surface” polishing apparatus S pFuraIrty of

gl ass substrates b an _upper. pl aten_an | ower ten while intervening an
abr asi ve “EWO@YF%ﬁg%W§§1th§%QHg%%ﬂku%%?ﬂgﬁégaiﬁg %%?Hf%%“bmﬁsrﬁﬂ'ﬂﬁﬁ ng by
relativel, i S substrates by a planetary gear nechanism As an
abr asi ve ¢ gﬁﬁkﬁgéﬁﬁfﬁg%ﬁg first polishing step, hard resin polisher was

used. As .:ﬁﬁhing'iﬂ%¥éha&@%h%@%%%t%x£fﬁgéﬁ?ﬁ%%&§ﬁgfﬁéf%%@¥%g%t% X1 mum

particle dianmeter of 3.5 gm average va ue of

F e i Yethel et et s LR D alansenibal i e L
det er gentyyrPU-E N8t &ng q%ﬂwlo%mlcoﬂoqortqlpml RA) 40 L& Gleansed.

[0040]
(6) Second main surface polishing step

Next, second polishing step was performed as tThe main
surface polishing step. The second polishing step is aimed at
finishing the main surface to have a mirror surface. In the
second polishing step, same both-surface polishing apparatus
as the one used in the first polishing step was used and flexible
resin foam polisher, specifically, foamed polyurethane, was
used as an abrasive cloth to carry out mirror polishing on the
main surface.
[0041] As abrasive agent, colleoidal silica grain particle
having a grain diameter of 40 nmwas prepared and water, sulfuric
acid as dissociative inorganic acid, and dihydroxysuccinicacid
which is organic acid as chemical having buffer action were
added to the colloidal silica to generate polishing solution.
It is preferable that the content of silica in the polishing
solution is between 5 and 40% by weight. In the present
embodiment, it was set to 10% by weight. Remaining part of the
polishing sclution is ultrapure water.

[G042]

(7) Cleansing step after mirror polishing process
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[ 0040] (6) Second main surface polishing step Next, second polishing step
was perfornmed as the main surface polishing step. The second polishing step
is ained at finishing the main surface to have a mrror surface. In the
second polishing step, sane both-surface polishing apparatus as the one
used in the first polishing step was used and flexible resin foam polisher,
specifically, foaned pol yurethane, was used as an abrasive cloth to carry
out mrror polishing on the nain surface. [0041] As abrasive agent,

col | oi dal_si i ca,oralnparticle, having @ graln.di auster of, 40.pm yas
prepared and wat SUTY G c aC|d as d|5500|a I've |norgan|c ac d and

di hyd b f

6 ot oryaussian 36 A s e e doss ghem el bt er
f h

0 bl e oo ) ol b s S

by e oht g Refm! i ags o L 1of e cpgl Shi D9 Sl QLS W Lgpur e vt er

[ 0042] ansi ng tep after mrror polishing process The gl ass

substrat es@&ﬁé’ﬁtl@?l? eG R POl k«%@mglg%%@(%% n@lh@lpﬂ_ﬂ d'er&e%gﬁtaqy&@éls

sol ution having concentration of to wt % for al kal i ne washi ng. Here,

U|trason'@aﬂ@ye;ﬂﬁ§a%ﬁﬂkﬁﬁdIPﬂuréﬂﬁ ﬂ@@rﬂéﬂéaﬂ @r@@ﬁbt'@Br éﬂ@aﬂéf@@
substrate was

Here, ultrasonic wave was applied to each washing tank.
[0043]
(8) Chemical strengthening step

Next, chemical strengthening was conducted to the glass
substrate after the above-mentioned wrapping and polishing
steps. The chemical strengthening was conducted by preparing
chemical strengthening solution in which ©0% of potassium
nitrate and 40% of sodium nitrate are mixed. The chemical
strengthening solution was heated to 375°C and the cleansed
glass substrate was heated to 300°C. Then, the glass substrate
was dipped into the chemical strengthening soluticn for about
3 hours. To chemically strengthen the whole surfaces of the
glass substrate, the dipping was conducted while the glass
substrate was placed in a holder so that a plurality of glass
substrates are retained by their edge suriace.
[0044] By dipping the glass substrate into the chemical
strengthening solution, lithium icn and sodium ion on the
surface layer of the glass substrate are replaced by sodium ion
and potassium ion in the chemical strengthening solution and
the glass substrate is strengthened. Thickness of compression

stress layer formed on the surface layer of the glass substrate
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sequentially di pped in washing tanks of neutral detergent, pure water, pure
water, |PA and | PA (steamdrying) for cleansing. Here, ultrasonic wave was
applied to each washing tank. [0043] (8) Chenical strengthening step Next,
chem cal strengthening was conducted to the glass substrate after the
above-nenti oned wrappi ng and polishing steps. The chem cal strengthening
was conducted by preparing chem cal strengthening solution in which 60% of
potassium nitrate and 40% of sodiumnitrate are m xed. The chemi cal

strengt henin ol ution S ated to 3 and the cleansed glass substrate
was heat éd' %‘%ﬁﬁ@n ARSHRE ¢ gjgﬂlasingu%gﬁﬁtnb was di pped into the cheni cal
st rengt hery sol uti f o] r m : trengt hen the

whol e sur@ad(-:hg’s] of thgﬂeggggggsg E Egggg ?ﬁg-erg. %E?nag\i%ggg%nduct ed while the

gl ass Sugbééérﬁ;tt%e‘%ﬁ%ﬁ;ggac%?d iis”fir%pgghd%ﬁoatQé{?goﬁéﬁfﬁg&;/f Bé’o&tf e {%ﬁez gl ass

substrates are retai t he ge surface. I pp1 ng

subst 1 at €4t D6, ehetleeal anhbenakhen ng. ol iron 1A it i -on. and. sodi um

ion on the  surface [ayer o s substrate are replace y sodi umion

and pot asgidin i@R hlatBesghemsal strengthening sebyii @o,antds dLihe ass

substrate is strengthened. Thickness of conpression stress |ayer forned on
the surfage dapanOfatdhe Gl1ass SURstilAtR a1 Was a%tu}/t@% sgbeyf ,L00 y m and

200 m [0045] The gl ass substrate after the chem ca
cleansed. Moreover, the glass substrate after cleansingby the

concentrated sulfuric acid is sequentially dipped into tanks
of pure water and IPA to be cleansed.
[0046]
(9) Tape polishing step

Next, using the tape polishing apparatus (refer to FIG.
1) explained above, tape polishing was carried out tc the glass
substrate thus cleansed in the step in (8). At this time, Ascar
C hardness of a polishing tape was changed as follows. That
is, the Ascar C hardness is lowered by the order of embodiment
1, embodiment 2, comparative example 1, and comparative example
2. Here, the embodiments 1 and 2 have the Ascar C hardness of
88 or more, which are embodiments of the present invention, and
comparative examples 1 and 2 have the Ascar C hardness of 88
cr less, which are therefore comparative examples.
Embodiment 1: 91.1
Embodiment 2: 89.9
Comparative example 1: 86.5
Comparative example 2: 83.5
Other polishing conditions are as follows:

Peclishing abrasive grain: Diamcnd abrasive grain
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strengthening step is dipped into a water tank of 20C to be rapidly cooled
down and was kept in the tank for about 10 m nutes. Then, the gl ass
substrate after the rapid cool down is dipped in concentrated sulfuric acid
heated to about 40C to be cleansed. Mreover, the glass substrate after
cleansing by the concentrated sulfuric acid is sequentially dipped into
tanks of pure water and | PA to be cleansed. [0046] (9) Tape polishing step
Next, using the tape polishing apparatus (refer to FIG 1) expl ai ned above,
tape poligshing was.carried out to the glass _substrat us cleansed in the
Srep Tn (A R e TR S RS B a Rl 1 S Ry P s
changed f -Igpg? That - is,. khe Ascar C hardness is |owered by the order
of enbod?%%ﬁ%glﬁq %ﬁé%ﬁ ébﬁﬁkﬁf conparative exanple 1, and conparative

exanpl e “SJ*ya%atH'ﬁhgﬂ?ﬁ%&?ﬁﬁﬁfrﬁﬂﬁnd 2 have the Ascar C hardness of 88

or nore, Ich are’e e present invention, and conparative

exanpl es r ardness of 88 or less, which are
A mestE B ey

therefore i odinent 1: 91.1 Enbodinent 2: 89.9
Conpar at irlvaebee l%jﬁg 86 2.. arative exanple 2: 83.5 Qther polishing
as ows:

condi tions ar 0 Pol'i shi ng abrasive grain: D anond abrasive grain

17 With the hardness of the embodiment 1, when the pressing force
was 5 g/cm? and thickness was 0.4 mm, compression ratio was 15%
cr less.
[0047]
(10) Inspection step of glass substrate for magnetic disc

The glass substrate for a magnetic disc thus manufactured

was inspected. Roughness on the surface of the glass substrate
was measured by an atomic force microscope (AFM) and the results
shown in FIG. 2 were obtained. As shown in the figure, Ra (ave)
1s in a similar range of value and there i1s not tendency.
However, Ra (max}) - Ra {(min) tends to become smaller as the
hardness of the polishing tape becomes higher.
[0048] Here, surfaces of glass substrates of the
embodiments and comparative examples were in clean mirror
surface condition. On the surfaces, there was no foreign object
which prevents flecat of a magnetic head or causes thermal
asperity. That is, flat and smooth glass substrates for a
magnetic disc with high rigidity were obtained.
[0049] Using a glass substrate for a magnetic disc
manufactured as above, a perpendicular magnetic recording type

magnetic disc was manufactured.

[0050]
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Particle dianmeter of polishing abrasive grain: 0.20 mor less Pressing
force: 5 g/cnk Disc rotating speed: 150 rpm Tape feeding speed: 3 mmis
Tape polishing tine: 20 s Wth the hardness of the enbodi ment 1, when the
pressing force was 5 g/cn2 and thickness was 0.4 mm conpression ratio was
15% or less. [0047] (10) Inspection step of glass substrate for nagnetic
disc The glass substrate for a magnetic disc thus manufactured was

i nspected. Roughness on the surface of the glass substrate was neasured by

an atonlcl_grc§5%h Q%C%H%E-ﬁF%hf%%gu%QQg;%%gét shown in FIG 2 were

obt ai ned inthé in a simlar range of value

and there is nep, LeRdeney, suHadeer . fR%h(eﬂggLss RGOkt %gga 8 becore

smal l er as the ness o t he ollshlng pe becones hi 48] Her e,

surf aces f. 81455 1RIbSLIAL 85-0% ey Amhadi nents @ £OMPALALve exanpl es

were in clean mrror surface conditi e surf aces, here was no

foreign Cit?iceﬁ}dld’éftfiélﬁr%}’eéns%fftirﬁ?tﬁrilé’él@l 89%&&1@% @61‘82&:‘%@@&3}‘9”&'

asperity. That i1s, fl and snoo ass substrate a magnetic disc

wi th high nghﬁatl)éy‘é}’rffn@?&@iﬁ?ﬁu,[Q(}égklgﬁ&% egﬂla§§eé59a£ﬁ@tleayf&r a

magneti c disc manufactured as” above, a perpendicul ar nmagnetic recordi ng

type magnetiie @B HRNIUWALL W @fotection layer including carbon
hydroxide, and a lubrication layer including
perfluoropolyether ére sequentially formed to manufacture a
vertical magnetic recording disc. Here, the present
configuration is an example cf a vertical magnetic disc.
However, a magnetic layer or the like may be included as an
in-plane magnetic disc.
[0051]
(12) Inspection step of magnetic disc

The magnetic disc manufactured as above was inspected.

Using a head for inspection having 10 nm of floating amcunt,
head crush experiment for floating and driving on the magnetic
disc was conducted. The magnetic head did not contact with a
foreign object or the Iike and crush failure did not occur in
any of magnetic discs including glass substrate of the
embodiment and Z and the comparative examples 1 and 2.
[0052] Next, head crush experiments were conducted by use
of a head for inspection having 8 nm of floating amount. In
cases of embodiments 1 and 2, crush failure did not occur. On
the other hand, in cases cof comparative examples 1 and 2, crush

failure occurred. This is because, although Ra (ave) of the

comparative examples 1 and 2 are similar to those of the

19



[ 0050] 18 (11) Magnetic disc manufacturing step On the both surfaces of the
gl ass substrate obtained through the above-nentioned steps, an attachnent

| ayer including Cr alloy, a soft magnetic |layer including CoTaZr alloy, a
ground |l ayer including Ru, a vertical nagnetic recording |layer including
CoCrPt alloy, a protection |ayer including carbon hydroxide, and a

| ubrication |ayer including perfluoropolyether are sequentially forned to
manuf acture a vertical nagnetic recording disc. Here, the present

cont i gur 008, A1 SXATPLE O BAST Libal,TRgnel hg oty hoNever. 2

magneti c Tayer or e’ 'may be’i a i ane nagnetic disc.

0051 i i di. i i f t d
o abbve Tr ] nepEct L™ BT AC P S IR CHAREL A S gy actre
floating apoynt, ; head &rewsgoeﬁg%' gent fon &g@%t%@%%f&) ng an the
magnetl C 1 sC was conducted. The magnetl ¢ hea 1d not contact w't a

forei gn qpiceé:rtsggoof E&a'%'ﬁ%l qpdGr ush,f %MH; efpﬁgef.i ROty OFE YL, ilrésdsa%cpf

magneti c di scs Inc ass Substrate o enbodi mrent and 2 and the

conpar at i:Me, exaaR! eshd-dds2.of H%@S&w_gﬂn%h%ie Glishpexperdept,s were

conducted by use of a head for inspection having 8 nmof floating anmount.
In  cases;@fsgnbodi MREkS , 1 @d gRe tGLUShs E@iindn@dind #9496t Qtes

of embodiments 1 and 2, recording/replaying experiment by
perpendlicular recording method using magnetoresistance effect
element as a replay element part and single magnetic pole
element as recording element part was conducted. It was
confirmed that information was correctly recorded/replayed.
Thermal asperity signal was not detected as replay signal. It
was possible to record and replay with 100 giga bit per 1 cm®.
[0054] Next, glide height tests were conducted tomagnetic
discs including glass substrates of the emboediments 1 and 2.
The test is to confirm in a case where the floating amount of
the head for inspection is gradually lowered, at which £floating
amount the head for inspection and the magnetic disc are
contacted. As a result, the magnetic disc of the embodiment
did not contact with the head even when the fleating amount from
inner periphery portion to outer periphery portion of the
magnetic disc was 4 nm. In Che outer periphery portion of the
magnetic disc, glide height was 3.7 nm.

[0055] A preferable embodiment of the present invention
has been explained with reference to attached figures. However,

it is needless to say that the present invention is not limited

£o the examples shown here. Aswill be understoodby the skilled
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the other hand, in cases of conparative exanples 1 and 2, crush failure
occurred. This is because, although Ra (ave) of the conparative exanples 1
and 2 are simlar to those of the 19 enbodinents 1 and 2, Ra (max) - Ra
(mn) is large and therefore, there is a point where the Ra (nmax) is |large
(rough) and crush failure is assuned to have occurred there. Therefore, it
is understood that Ra (max) - Ra (mn) nust be 0.02 or less and the Ascar
C hardness of the polishing tape nmust be 88 or nore. [0053] Next, to
magnet | ¢ gﬁé?&?né ncluding. gl assisubstyat Sﬁg. ot ?gPQShQEQ%St&%gEg&ﬂe@ nt. .
recordi ng/ repl ayi ng experi ment by perpendi cular reéecording odéu5|ng
magnet or esl : S I I t . Si e
Tagnet ¢ peTe T a Rt e A L ER Y r TR o TR G L

confirmned.{hat ia'?ldeEH@UI:.é98r¥\ﬂa$[lcghléelﬁ6é¥f1@£"9{&g /arrlli%it%éﬁgtioﬁg_‘a%afﬁgl'to

asperity signal was not detected as replay sign was possi

record and: ¢opl i L0021 GUd. BT e oo 00GMo ety gl i de hei ght
discs including g

tests were conducted to magnetic ass substrates of the

enbodi mentgode pnd 2. e tashd § nbh@neqRh Hah Bea 6338 Jukere the floating
amount of the head for inspection is gradually |owered, at which floating

amount  t hga heade £ 0F 1 1 NSRAHIPB rapdy1hes manetd 6 dirse argageepiaciesd: As a
result, the magnetic disc of the enbodinent did not contact with the head
even whenzhde; fhoatdihg- agoant from inner periphery portion to outer

peri phery portion of the magnetic disc was 4 nm In the outer periphery
portion of the
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magnetic disc, glide height was 3.7 nm [0055] A preferable enbodi nent of
the present invention has been explained with reference to attached
figures. However, it is needless to say that the present invention is not
limted to the exanples shown here. As will be understood by the skilled
20 persons, various nodifications and variations of the present invention
are possible in the light of the scope of the subjoined clains and
therefore all the nodifications and variations fall wthin the technical

scope of %:Hﬂ??fﬂ&uﬁﬂ%%gi'on [ 0056] The present invention can be utilized
as a nmanufacturing ne of a glass substrate for a magnetic disc and a

magnetic disc. 21 What Is Cained Is: 1 . A manufacturing nethod of a gl ass
substrate for a nagnetic disc conprising a step of polishing a main surface

of a disc-shapgd.glass: sHPsy &%tt%odvvslﬁaeg{fhsas BBBE%?%E% Jitd?rp% j gerta&\scar

har dness of 88 or nore iIs pressed mal n surfaces o | ass

subst rat Qh@d:cin&?mﬁﬂﬁﬁgs S Uhsld afre @1@§H1‘%1d0%l nghi g -aRe. Al el atively

noved to carry out po i'shing while polishing solution including abrasive

agent is suppldiethe? gl MME@AGtw,i ng nethod of a glass substrate for a
magneti c disc accordlng to claimai, wherein at |east a surface | ayer of the

polishing tapewherein a polishing tape having Ascar C hardness of 88
or more is pressed on both main surfaces of a glass substrate
and the glass substrate and the polishing tape are relatively
moved to carry out polishingwhile polishing solution including

abrasive agent is supplied.

2. The manufacturing method of a glass substrate for a
magnetic disc according to claim 1,
wherein at least a surface layer of the polishing tape

includes resin feam.

3. The manufacturing method of a glass substrate for a
magnetic disc according to c¢laim 2,

wherein the polishing tape is foamed polyurethane.

4. The manufacturing method of a glass substrate for a
magnetic disc according to claim 1,

wherein the polishing tape has a compression ratio of 15%
or less when the pressing force is 5 g/cm® and thickness is C.4

m ¢r less.

5. The manufacturing method of a glass substrate for a
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includes resin foam 3. The manufacturing nethod of a glass substrate for a
magneti c disc according to claim2, wherein the polishing tape is foaned

pol yuret hane. 4. The manufacturing nethod of a glass substrate for a
magneti c disc according to claim1, wherein the polishing tape has a
conpression ratio of 15% or |ess when the pressing force is 5 g/cn2 and
thickness is 0.4 mor less. 5. The manufacturing nethod of a gl ass
substrate for a 22 magnetic disc according to claim1, wherein the abrasive

agent is _di rasi.v I ai avij rticle diameter of 0.20 mor
6.ﬂﬁgygwﬁzggéﬁ§ad%§#§g Qbflgq gl

| ess. e manu turin 0 a glass substrate for a nmagnetic disc

according (o oLalLL,f unLhen SarpLl sLage 3. Bysyi! age plishing,st e for

polishing a main surfac S su e usin e abrasive agent

and an a iV t h _bef.ar i_shi by use. o he polishing tape,
wherein t {F%? i%ﬁ%ﬁ%f%ﬁa?é%ﬁgﬁgﬁiﬁﬁhég%g éﬁ#é?faie%%’the abrasive cloth

used in the main surface polishing step. 7. The manufacturing nethod of a
gl ass substrate for a nagnetic disc according to claim1, wherein

condi tions for el kshirgLYyse Akchle BY LsBings LaRet@Lee Rbessing force:
5to 10 g/cn®

magnetic disc according to claim 1 further comprising:
amain surface pelishing step for polishing amain surface

of the glass substrate using the abrasive agent and an abrasive

cloth before polishing by use of the polishing tape,
wherein the polishing tape uses the same material as the

abrasive cloth used in the main surface polishing step.

7. The manufacturing method of a glass substrate for a
magnetic disc according to claim 1,

wherein conditions for polishing by use of tHe polishing
tape are;
pressing force: 5 to 10 g/cm?
disc rotating speed: 150 to 1,500 rpm
tape feeding speed: 0.5 to 3 mm/s

tape polishing time: 20 to 40 s.

8. A manufacturing method of a magnetic disc comprising:

a step of forming at least a magnetic layer on a surface
of a glass substrate obtained by the manufacturing method of
the glass substrate for a magnetic disc according to any one

of claims 1 to 7.
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disc rotating speed: 150 to 1,500 rpm tape feeding speed: 0.5 to 3 mmis
tape polishing tine: 20 to 40 s. 8 A manufacturing nethod of a magnetic
disc conprising: a step of formng at |east a nagnetic |ayer on a surface
of a glass substrate obtained by the manufacturing nmethod of the gl ass
substrate for a magnetic disc according to any one of clains 1 to 7. 23 9.
The manufacturing nmethod of a magnetic disc according to claim@8, wherein
the magnetic layer includes a plurality of layers and at |east one of the

layers i%.SOftTHBQHfﬁ&fééfﬁﬁ%}m;%%thod.of a magnetic disc according to

claim 8,
wherein the magnetic layer includes a plurality of layers

and at least cne of the layers is soft magnetic layer.
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