- 1 - DESCRI PTI ON MAGNETI C DI SK SUBSTRATE AND PRODUCTI ON METHOD OF
MAGNETI C DI SK 5 CROSS- REFERENCES TO RELATED APPLI CATI ONS Thi s application
is an application filed under 35 U S.C 111(a) claimng benefit pursuant
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TECHNI CAL FIELD This invention relates to a magnetic di sk substrate 15
and a production nmethod of a magnetic di sk.; BACKGROUND ART Magnetic di sk
devi ces have nmade a remarkable progress as external storage devices for
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TECHNICAL FIELD
This invention relates to a magnetic disk substrate

15 and a production method of a magnetic disk.

BACKGROUND ART
Magnetic disk devices have made a remarkable

progress as external storage devices for computers owing

20 to their superior cost performance ratio and further
progress is expected. An aluminum type substrate has
been used in the past as a substrate for a magnetic disk
which is mounted to the magnetic disk device, but glass
substrates, such as chemically-tempered glass and

5 25 crystallized glass have gradually gained wider

application because they have high impact resistance and
can be easily made flat. 1In other words, the aluminum
type substrate can easily provide a magnetic disk having
excellent magnetic characteristics but involves the

30 problem of lack of flatness because it suffers plastic
deformation during a mechanical process such as
polishing. 1In contrast, the glass substrate can be
easily made flat because it has high surface hardness and
does not suffer the plastic deformation described above.

35 To polish a surface of a glass substrate, it has
been customary to fit glass substrates into a plurality

of circular retaining holes of a polishing carrier, the



- 2 polishing carrier having, around its outer circunference, driving
gears which nesh with the teeth of a polishing machine. Polishing is
general ly conducted as an upper plate and a |ower plate of the polishing
machi ne are 5 reversely rotated while the glass substrate is cl anped
between a pair of polishing machine plates (upper plate and |ower plate).
Such a polishing carrier is obtained by stacking a predeterm ned nunber
of prepregs nmade by causing a glass wovenyfabric to be inpregnated with
an 10 epoxy resin and drying the woven fabric, for exanple, and by
integrally heating and press-polding them As .descrjbed above, the
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high rigidity. When the glass substrate is polished by

15 using such a polishing carrier, however, scratches occur
due to contact between the outer end face of the glass
substrate (that is, outer peripheral side surface) and
the inner peripheral surface of the circular retaining
holes of the polishing carrier.

20 The following problems have so far been pointed out
regarding the scratches of the outer .end face of the
glass substrate.

In other words, when the glass substrate is taken
out from, or put into, an accommodation case made of

25 polycarbonate, or the like, the scratches on the outer
end face of the glass substrate cause particles by
contact with the inner peripheral surface of the
accommodation case. The particles generated from the
outer end face adhere to the surface of the glass

30 substrate or magnetic disk, so that so-called "thermal
asphericity" occurs.

Therefore, various studies have been made to solve
this problem. For example, the inside of the polishing
carrier can be formed of a material having hardness of

35 100 or below (Japanese Unexamined Patent Publication
(Kokai) No. 2000-288922). The polishing carrier can have

a notch shape (Japanese Unexamined Patent Publication



35 100 or bel ow (Japanese Unexam ned Patent Publication (Kokai) No.

2000- 288922). The polishing carrier can have a notch shape (Japanese
Unexam ned Patent Publication - 3 (Kokai) No. 2000-288921) The di aneter
of the retaining holes of the polishing carrier can be greater by 0.4 to
2.0 mmthan the dianeter of the glass substrate (Japanese Unexam ned

Pat ent Publication (Kokai) No. 2000-84834). 5 The ratio (R'r) of a radius
R of the retaining holes of the polishing garrier to a radius r of the
gl ass substrate is set to 1.030 or above (Japanese Unexam ned Patent
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the magnetic disks, chemical tempered glass contains

15 sodium as a main alkali metal and crystallized glass
contains lithium. Because the ion radius of these metal
ions is small, the ions are easily mobile, particularly
at a high temperature. Though this mechanism has not yet
been clarified sufficiently, the sodium ions and the

20 lithium ions that have moved to the surface of the
magnetic disk react with surrounding materials, form
various chemical compounds such as hydroxides and
carbonates and also form protrusions on the surface of
the magnetic disk, and possibly impinge against the

25 flying head to cause a head crash. As these ions corrode
the magnetic film, they invite deterioration of the
characteristics of the magnetic film, cause errors during
recording/reproduction and can also cause a head crash.
Further, when these alkali metal ions adhere to the head,

30 there are the possibility of corrosion of the magnetic
head device itself and the possibility of a head crash.

The protrusions that presumably result from these
sodium ions and lithium ions exist mostly on the inner
and outer peripheral end faces of the magnetic disk,

35 particularly on the scratches on the outer end face. In
other words, it has been clarified that the scratches on

the outer end face of the glass substrate may deteriorate



The protrusions that presumably result fromthese sodiumions and |ithium
ions exist nostly on the inner and outer peripheral end faces of the
magneti c di sk, 35 particularly on the scratches on the outer end face. In
other words, it has been clarified that the scratches on the outer end
face of the glass substrate nmay deteriorate -- 4 the reliability of the
magneti ¢ di sk apparatus. As neans for solving this problem a nethod that
applies at |east one of an alkali metal ion, insolubiliziing treatnent and
a treatment for reducing the 5 alkali nmetal content at the outer end face

of the glass substrate, and polishes the main surface of the glass
substrate after tHE FRSHMUbi1GYZzPAgL R dHTERECofi T he@PPREALEF Ny t r eat nent ,
has been di scl osed (Japaneses fdmexahyned tRateptoal,i eahtomod Kokai ) No.

2001- 23155) 10 g%ﬁgg%?ggﬁﬁggé{HgnéNME IQWFJPF£EQ%§HZSE of this invention

has found that the Ishing carriers disclosed inthe first to fourth
pat ent docunent s HERL PohbtE dovaepreRitderncert b 97 tatenécf 8T 15°9ufirgdiibe ng
the scratchies of alhelputeralendntace of dheeougbasmcshstr at ecland 1bBs

reducing the partj,6Les, 0ccurd D9, dhan o Qntaet é’l\gr%gc%.hgﬁ! D0eT, L pher al
surface of the accomodati on contaj ner but these polishing carrrers do
not provide the AURBEF2F fdrat EResinIrdibd anz ByhpIreeeryn2PRelthg nat e t he
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mat eri al qu hardness of the carriers, beconme unusabl e due to ar 25 in
the course of repetition of use and inpede a decrease in the polishing

cost. The net hodDESCLOHIFFH Ay THReIVENTIIOFat ent document ' 155 first
appliFS an inSO|Ubi|i?ﬁgiﬁﬂ%ehEggt&PQﬁd%tiﬁt@%tion has found that the
polishing carriers disclosed in the first to fourth
patent documents mentioned above provide certain effects
15 in reducing the scratches of the outer end face of the
glass substrate and in reducing the particles occurring
upon contact with the inner peripheral surface of the
accommodation container but these polishing carriers do
not provide the number of scratches that can completely
20 eliminate the protrusions that may result from the
movement of the sodium ions and the lithium ions
described above.
These polishing carriers limit the shape, material
and hardness of the carriers, become unusable due to wear
25 in the course of repetition of use and impede a decrease
in the polishing cost.
The method disclosed by the fifth patent document
'155 first applies an insolubilization treatment at the
outer end face of the glass substrate or a treatment for
30 reducing the alkali metal content and then conducts
polishing. Therefore, it has been found that scratches
develop due to the contact between the outer end face of
the glass substrate and the inner peripheral surface of
circular retaining holes of the polishing carrier during
35 polishing and the number of scratches is not reduced to
the number of scratches that can completely eliminate the

protrusions that may result from the movement of the



outer end face of the glass substrate or a treatnent for 30 reducing the
al kali nmetal content and then conducts polishing. Therefore, it has been
found that scratches develop due to the contact between the outer end
face of the glass substrate and the inner peripheral surface of circular
retaining holes of the polishing carrier during 35 polishing and the
nunber of scratches is not reduced to the nunber of scratches that can
conpletely elimnate the protrusions that .nay result fromthe novenent of
the - 5 sodiumions and the lithiumions described above. Wen the gl ass
substrate is polished using a_ polishing carrier, this invention provides
a production netHGHT g FRgNEtd didhskn stisst deseTihad Amyebe applied 5
irrespective of the shapeirhaaiesialsuandrhes dnessiothéheisipel iashing carrier

and can prevent C ren f r s, Qh_an oyt er_ end fa e of the
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i nventions. (1) ésQ{)cEd‘f%E}nogh %geggr A rﬁ%gqﬁtlgngl sk ﬁ“?ﬁ%,ﬁ‘tf wh| ch
polishes a glass substrate fie rate I'i-a poli’shing
carrier, cRaract®megedtiif fih%.]f Qﬁ@sﬁoPP%ﬁ} & ebeatr¢@dYoFtiCchya uss typda

pol i shing carri eind mavithpcbxeel iennethsrudiaad scapapl £ ploduent g rhddtd
contact with anf&utaeynagngtiac 0 chiPa Gl ASS SUSLIALE o fa6paled with a

resin. (2) The production_nethod for a magnetic dis ate 25 as
described in (1)re‘iﬁf’f€[ﬁ89n PR restATRed £t ﬁé‘FﬁDf)lI&%qriectlc disk glass

substrate, and a magnetic disk.

15 To solve the problems described above, the present
invention provides the following inventions.
(1) A production method for a magnetic disk substrate
which polishes a glass substrate by holding the glass
substrate in a polishing carrier, characterized in that

20 polishing is carried out by using a polishing carrier in
which an inner surface capable of coming into contact
with an outer end face of the glass substrate is coated
with a resin.
(2) The production method for a magnetic disk substrate

25 as described in (1), wherein the resin is a thermoplastic
or thermosetting resin.
(3) The production method for a magnetic disk substrate
as described in (2), wherein the thermoplastic resin is a
polyester, polyamide, polyolefin, ABS or polystyrene

30 resin.
(4) The production method for a magnetic disk substrate
as described in (2), wherein the thermosetting resin is
an epoxy, phenol, unsaturated polyester or polyimide
resin.

35 (5) The production method for a magnetic disk substrate
as described in (1) through (4), wherein the resin is not

fiber reinforced.



or thernosetting resin. (3) The production method for a magnetic disk
substrate as described in (2), wherein the thernmoplastic resinis a

pol yester, polyanide, polyolefin, ABS or polystyrene 30 resin. (4) The
production nethod for a magnetic di sk substrate as described in (2),
wherein the thernosetting resin is an epoxy, phenol, unsaturated _
pol yester or polyimde resin. 35 (5) The production nethod for a magnetic
di sk substrate as described in (1) through, (4), wherein the resin is not
fiber reinforced. -- 6 (6) The production nethod for a nagnetic disk
substrate as described in any of (1) through (5), wherein the thickness
of the resin coat'®hg I8 TOFIHUS 120 i tHOP) TPRed prastrciiconl pet 4w thetea .
magneti c di sk subst daterileddndesgribed )i nhasyqof(501) whbroughb), wherein

th l'i shi carrier is formed of, a fiber reinforced resin. (8) The
prgdug? i :)fm Im?fj hoggﬁl‘:g“ess Ofoégugcrﬁfjsrk SibdtPate g™ désct iBed in (1)

or a nagn (1)
t hrough (7), wherléin §hassrasfucthen nptEss! $obst matgmeits cgllasls woBtakpBENg an

al kali metas. 10ag93363&_@1@00%%59rbﬂwe(_tlryogh;mg@ (@?n%éfeﬂl sk Substrate
as described in ég%is}g\hnerecln t he alléf%ll Hetgl IS'-bll hium % A
producti on net hod’fof & feEGHEt FE i sk "ERalact dritzéd™ FH 1t darragnet i c
recording layer i(8) fOremdogncthen megmet €odiskagubste alslasudesestdbed in
any 15 of (1) tbsougickSed (411 A Gha8SnuPS! Ak pal d BN CRRL er

formed of a fi beiarei nf.orced resin, characterized in that an inner

surface thereof capable of -86fihy IS EBRTHIM ER ahka'Guf&tadnd face of
a gl ass suldstrat é9{)s Thssipyodpat eeh mehed2foA armgoeet cc diisk substrate

produced by usi ngsadegu:atiet i On (Bt hadrofn anmanebi ¢ fisk subsifRf g, as
descrf bed in any(?&) (Zg‘)prto@ﬁggjggn (mleq)h’odwggzl.: ea{ Qnatgplgtggtgfﬁsk

characterized in that a magnetic recording layer is

formed on the magnetic disk substrate as described in any

15 of (1) through (9).

(11) A glass substrate polishing carrier formed of a
fiber reinforced resin, characterized in that an inner
surface thereof capable of coming into contact with an
outer end face of a glass substrate is resin coated.

20 (12) A magnetic disk substrate produced by using a
production method of a magnetic disk substrate as
described in any of (1) through (10), wherein the total
number of scratches of an outer end face observed when an
entire circumference of the outer end face is observed

25 through an optical microscope having a magnification of
120X is not greater than 100.

When glass substrate is polished by using the
polishing carrier, this invention provides a production
method for a magnetic disk substrate capable of

30 preventing the occurrence of scratches on an outer end
face of the glass substrate, a magnetic disk glass
substrate obtained by such a method and having excellent
characteristics, a production method of a magnetic disk
characterized in that a magnetic recording layer is

35 formed on such a magnetic disk glass substrate, and a

magnetic disk.



nunber of scratches of an outer end face observed when an entire
circunference of the outer end face is observed 25 through an optical

m croscope having a magnification of 120X is not greater than 100. \Wen
gl ass substrate is polished by using the polishing carrier, this

i nvention provides a production nethod for a magnetic disk substrate
capabl e of 30 preventing the occurrence of scratches on an outer end face
of the glass substrate, a magnetic disk gl ass substrate obtained by such
a nmet hod and havi ng excellent characteristics, a production nethod of a

magnetic disk ¢ C i i | et r ding layer is 35
formed on such agﬁégdéﬁﬁéaﬁﬁgﬁgé%g@§52@%2?9@&@5”@%585 magneti ¢ di sk. BEST
MODE FOR CARRYI NG OQUTIL:THEd RVENT¢ AN methed priodiet meagnaethatd saf t he
magnetic disk sybstfaie: aceordiAg do thile: hpuentinon opolishing is carried
out by using a pollshlﬁqjggérler,ln mhlgh the 5 inner surfacg can cone
into contact witACEh TUtRY EHdUSHHES &P LR 887 4Ghst? dt'eAndPFs coat ed
with resin ®hen ither ghusfsicsubst ratme iigthetehtand pothsdedunert hedpol i shing
carrier. Agor phoygge gwrratr%alghxsgegm%rt_ +0dt0r afkd %L%t ab%té@dﬂm@%sié%é}ﬂ has
general ly been used for e netic di substrate can he used as e

gl ass substrate ?ﬂet?ﬁfsﬁ ﬁvég??%ﬁ%Jékgﬁgée§“§ﬁ§hgﬁagée%y§§Ehpaél§66§ lime,
alum nosilicate, ceitidwm silicate, lithium alumnosilicate,

al um noborosi | i cate, @Mﬁ;@ugpr&ﬁbmi&;ig thgchem calry spanedq 9l ASS,

gl ass thatlds brgththégn(%necopiag}eynt 3:PD|%E” salt at %,h%gh
tenperature to cause "doif Exchange 6F APRAITCT SRS TRAIPHE GI%SE wi th
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those whi ch are obiained By,re: NSaLLAY.H ASS Under, &,cont rol led condition

and
aluminosilicate, aluminoborosilicate, and so forth. As

15 the chemical tempered glass, glass that is brought into
contact with a molten salt at a high temperature to cause
ion exchange of alkali ions in the glass with different
kinds of alkali ions in the molten salt and is tempered
by the compressive stress is suitable. Examples of the

20 crystallized glass are those which are obtained by re-
heating glass under a controlled condition and
precipitating and growing a large number of fine
crystals. Concrete examples are an Al,03-S1i0,;-Li,0 type, a
B,03-Al1,03-S10,-Li»,0 type, and so forth. The invention

25 can prevent the occurrence of the scratches of the outer
end face of the glass substrate and the occurrence of
protrusions on a magnetic film, a protective film, etc,
that may presumably result from the movement of sodium
ions and lithium ions when glass of the glass substrate

30 contain the alkali metal. The thicknesses of such glass
substrates are generally selected from the range of about
0.1 to about 2 mm.

Polishing in the invention can include lapping and
polishing as long as they can be carried out by using the

35 polishing carrier. Lapping is defined as pre-process for
polishing. In the case of amorphous and chemical

tempered glass, lapping is generally carried out by



precipitating and growing a | arge nunber of fine crystals. Concrete
exanpl es are an Al 203-Si O2-Li 20 type, a B203-Al 203-Si 02-Li 20 type, and so
forth. The invention 25 can prevent the occurrence of the scratches of the
outer end face of the glass substrate and the occurrence of protrusions
on a magnetic film a protective film etc, that may presumably result
fromthe novenent of sodium ions and |ithiumions when glass of the glass
substrate 30 contain the alkali nmetal. The thicknesses of such gl ass
substrates are generally selected fromthe range of about 0.1 to about 2
mm Polishing in the invention can include |apping and polishing as |ong
as they can be caPFpethditcbyutster) athéhe3slawl isshisngataratidcer. plappi ng i s
dﬁfi 'nedl as pre- pltﬁeiels@ faolfpol@_thﬁ@iﬂgl-rrh/np_fref'&ll%@s%yogiﬁﬁ@f%m%l@é@@db 4
chem cal tenpere S .appiLng_is_gener carri out - abr adi ng
the surface of t%kég%%a\iéss S%Gbg'??% e Oarglg?’ﬁ pt 5t e %tnhF tgh® & p%[l i shing slurry
prepared by di spBpstHy T eshe abphisihiay shuwat drs, usedt her [1keofl n the case
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chem cal ly tenpe nd crystallize asses, _.Exa s of, the, abrasives
are cerium oxi de?g‘%zillm?alceosnioqu%%%x?%reislsvi%lsi ton Ccﬁ%}(lfﬂdg?lg%’d ¢ PBrYh, but
cerium oxi de is °¥ifeamidirponditeidespect of T@rpoli Bht mpEipeed:idhese
pol i shi ng oper at k@nsaian fbemcﬁ}ﬁéiﬁi)e@&!tofll;b q:ollgh%@t%@édcv. nmanner in thﬁ
invention but it is cessary. .that palishing is carried out by, using the
polishing carrier i %ﬁ%%cﬁ#h%ﬁ%nggeﬁ? Oanc?g C@Qp%%[céaf:cﬁleéjof)nuggl? ift o
contact witth thecotidrRrgnferaee Bf thkelpgressiosoubstr bt eld ecepared with
resin. The resintusechdlashiegi s ceating dsc dyldsihertmpltsEifgsi n such
as polyester, polypmde,, pplyolsfd ny, éPSi £2RQ! X%;%é(ﬁlee”%fr r?éx'n{‘ Mindo
thernbsetting resin such as epoxy, phenol, unsaturated polyester or

pol yi mi de resin, CHRt2Hn VépBxiR G SBitRT] ndoAcesGift Bpf eglass substrate is

coated with resin. The resin used for resin coating is a

15 thermoplastic resin such as polyester, polyamide,
polyolefin, ABS or polystyrene resin or a thermosetting
resin such as epoxy, phenol, unsaturated polyester or
polyimide resin, but an epoxy resin is most suitable.
Preferably, these resins are not fiber reinforced. The

20 thickness of the resin coating is in the range of about
10 pm to about 1 mm.

On the other hand, the polishing carrier itself,
that is resin coated in the invention, is generally
formed of a fiber reinforced resin. Examples of the

25 resin in this fiber reinforced resin include
thermoplastic resins such as polyester, polyamide,
polyolefin, ABS or polystyrene resin or thermosetting
resins such as epoxy, phenol, unsaturated polyester or
polyimide resin, but the resin need not be same as the

30 resin in the resin ccating. The resin in the fiber
reinforced resin is generally a glass fiber, a carbon
fiber or an aramide fiber.

The invention further provides a glass substrate
polishing carrier formed of the fiber reinforced resin

35 and a glass substrate polishing carrier in which the
inner surface can come into contact with an end face of

the glass substrate and is coated with resin (preferably



Preferably, these resins are not fiber reinforced. The 20 thickness of the
resin coating is in the range of about 10 pmto about 1 mm On the other
hand, the polishing carrier itself, that is resin coated in the
invention, is generally formed of a fiber reinforced resin. Exanples of
the 25 resin in this fiber reinforced resin include thernoplastic resins
such as pol yester, polyam de, polyolefin, ABS or polystyrene resin or
thernosetting resins such as epoxy, phenolg unsaturated polyester or
polyim de resin, but the resin need not be same as the 30 resin in the
resin coating. The resin in the fiber reinforced resinis generally a

gl ass fiber, a caldgdh® fFBEF or3tan Sarghi B Beinfqreed)nventi on furt her
provi des a gl ass substhat eespbiirghinagneaid iderskf enpedrafe tikephi befeq.

reinforced resin 3h,2rd.a,9] aSs substyat g pol Lshing.carrier jn which the
i nner surface can come iﬁf% cont a t_Q\%vi {t{%;pgrﬁ%én R a%rgdoacet RB gragdner
substrate and is REFAPEATHM t W tedionippr Brerabipmeter heltes andesha erivat i s

not fiber réinforized) onThiee restd: ppgipegnat iscddi ske sabstreate i s pol i shed.
(When the polishing .Sk @pPpi NGyt . f he. i.nne ri pheral side
facing inner diamet gre hal eg};'an G ‘gsgg%ngggggpoéertwgegﬁée?P%’er%o er al
side are chanfer ddce PREpREIGV SISy irhper ] ¢ddrt FRY fanrerrpeppbhereal tsi de end
face and outer perirpber ahr & e seddthaceiar eupobiéshed the gmig&g or surface

and the main surfaeeobthes P ASShegHbS | ol..shed). Thereafter, the
magneti c di 8k 10 sgbst rate, i gJ mshgdyangrh%%?%gé?lg’ a#h%ulsn?érrlr%?lyc aRfer and

is used for’the prodLEETon D" eshREgHRE iFi8Fsk? Fdorusteranpl eanneaxenri ng f or
form ng texture grsooves for ahreadodtetaivel brAga dhagettiiendiskfi rslr applied to

the_substrate, whenRsyer ﬂ@ﬁﬁﬁ%ﬁbyfopﬁ%&miﬁgb@§ﬁm&%|g&ggg§SQﬂ1% g%aglloy
15 is'formed by %@%gngAémhfyécEggg ng%&g%tgfpfﬁéga g %kg substrate
’

whenever necessary. Next, a base film made of a Cr alloy

15 is formed by sputtering on this substrate. A magnetic
recording layer made of a Co base alloy is formed to a
thickness of about 10 to 100 nm on this base film, for
example. A protective film of carbon, or the like, is
preferably formed further on this magnetic recording

20 layer to improve corrosion resistance, sliding
resistance, etc. Hydrogenated carbon, by sputtering, or
diamond-like carbon,. by CVD, as examples, are formed to a
film thickness of about 1 to about 50 nm on the carbon.
Perfluoropolyether or a product obtained by esterifying

} 25 or amidating the terminals of the former is diluted with

a solvent and is applied by spraying, dipping, spin
coating, etc to a film thickness of about 0.5 to 5 nm, as
a lubrication layer, to the surface of this carbon
protective film, and the durability, the reliability, etc

30 can be further improved.

The magnetic glass substrate obtained by the method
of the invention has a small number of scratches on the
outer end face and can prevent the occurrence of
protrusions on the magnetic film and the protective film

35 that may result from the movementlof sodium ions and
lithium ions when the magnetic disk is produced by using

this glass substrate.



recording |layer nade of a Co base alloy is formed to a thickness of about
10 to 100 nmon this base film for exanple. A protective filmof carbon
or the like, is preferably formed further on this magnetic recording 20
| ayer to inprove corrosion resistance, sliding resistance, etc.

Hydr ogenat ed carbon, by sputtering, or dianond-Iike carbon, by CVD, as
exanples, are forned to a filmthickness of about 1 to about 50 nmon the
carbon. Perfluoropol yether or a product obtained by esterifying 25 or
amdating the termnals of the forner is “di'fufed with a solvent and is
applied by spraying, dipping, spin coating, etc to a filmthickness of
about 0.5 to 5 nm asThaudlubriecativenmtiayer. 11t betdwelsuntacen ofuddnes car bon

protective film qardithg; duralichtby. the,LeLhabi Héﬂ@ofetgheSQn%%ngﬁod

further inproved. The netlc | ass substrate obtained of
the invention had®a gﬁa bR SCrRLEREES O taTe tbﬁtéﬁwﬁﬁdoﬂace and
can prevent the @Gcaedenﬁﬁa@ﬁﬁprbb@maﬂbns on the magnetic filmand the

protective 611 m 135 | haleme.haghh tafd OFL BGoMEMRA! nol,500 Uy Lons and
I

lithiumions when the nm netlc di sk is produce usin Fass
substrate. - 10 °FHOtGH ThET RTEATS T WPIFhBe@%9< l2gened ?Wﬁig}@ﬁﬁer det ai |
with reference toubBxargies st beteofindchéyi aventrigomaghsf nedtldnmcrednt o t hese

Exanpl es unl ess BB@lééﬁ”ﬂﬂdf@@co§§Q§ﬁq%Okh§n@|5ﬁséiggﬁgoé e 2l kN the
Exanpl e and the occurrenc scrat ches on the

Co r
end face of the § Fggé EEMBgiE§?38V§”6§P§rﬁ?ﬁ%dﬂﬁyugﬁt¥?%gﬁﬁﬁ§ﬁ#f|catlon of
an opticallm croseopecars-120X and observing the entire periphery of the

outer end face throughd hecoptica! okOtHECﬁ£6%¥H§%onE|on1!H% %g&@&&@ﬂ&@ of

the protrusions on the surface of. the _pagnet. isk is confirnmed 1 n the
fol | owi ng way. 9 magne %1c 8lsk is conflrékéaln the following way.

(1) The glass substrates are charged into a magnetic
disk production process and magnetic disks are obtained.

15 (2) The magnetic disks are accommodated inside a
magnetic disk drive and are left standing under a
constant temperature/constant humidity condition of 85°C
and 90%.
(3) After left standing for 240 hours, the magnetic

20 disks are taken out from the magnetic disk drive.
(4) The outer peripheral portion of each magnetic disk
taken out is inspected and measured by eye and with
halogen light. The outer peripheral portions of the
protrusions occurring on the surfaces of the magnetic

25 disk appear slightly opaque when observed by eye under
halogen light. The degree of occurrence of a slightly
opaque portion is judged in the following five levels:
Level 0: No opaque portion.
Level 1: Up to two slightly opaque portions of 5 mm or

30 less in the circumferential direction per surface.
Level 1.5: Three to four slightly opaque portions of 5
mm or less in the circumferential direction per surface.
Level 2: Five to ten slightly opaque portions of 5 mm or
less in the circumferential direction per surface.

35 Level 3: Eleven or more slightly opaque portions of 5 mm
or less in the circumferential direction per surface, or

slightly opaque portions greater than 5 mm in the



(1) The gl ass substrates are charged into a magnetic disk production
process and magnetic di sks are obtained. 15 (2) The magnetic disks are
accomodat ed i nside a magnetic disk drive and are |left standing under a
constant tenperature/constant humdity condition of 85C and 90% (3)
After left standing for 240 hours, the magnetic 20 disks are taken out
fromthe magnetic disk drive. (4) The outer peripheral portion of each
magnetic disk taken out is inspected and ngasured by eye and with
hal ogen Iight. The outer peripheral portions of the protrusions occurring
on the surfaces of the magnetic 25 di sk appear slightly opaque when
observed by eye undeét™RaFBEEN I9GRCELIThe Woyr ée bEspddwnr éhdecdf a
slightly opaque gudritrieoriksunfrdgedein the following five levels: Level O:
No opaque portion..Jtlavel. 15;4p,49 t ightly opaque portions of 5 nm or
30 less in the cif%unferent%g?]dﬁ?e@??%%%%EFléﬂ?f%§%SXBLéb@P 2% ree to
four slightly opadife SpoFtrbierdfied difedrianesscivh trhenogier b et £httical
direction pér surfexsethabev&d & chiveetaidenrstéghdly opaque portions of 5
mmor less in theghreunferential direction.per surface 35 Level 3:
El even or nore slightly opadﬁglpgr? %ﬁ§3%¥8§1§%€ BrrAESs AP them n
circunferential di'feCtFemnirerddet ageredrionspeght |y spaquehpordions
greater than 5 muantirtheircubifereheeunf erential direction occur in |ess
than 1/ 3 of ent@&%mghgcynference. Level 4: Slightly opaque portions
greater th?€ 5 min _the circunferential direction occur in nore than 1/3
to 5 less'than 4/5 of emtile diFRbm erlddcatetieire csysspihimady sdpagque
portions greater subahrstemasn pollhehed nounbenent iall idhi #gtdOni@eCUr in nore
than ?/5 of entW&@t@kI&Pﬁ&ﬁ%@@cgibQ?QQﬂhgogéed epoxy resin) in which

the inner surface was resin coated. The resin coating

(without reinforcing fiber) was formed of an epoxy resin

15 (Konishi Bond E set: two-component mixing chemical

reaction-type epoxy resin adhesive) to a thickness of 50
pm. In polishing, cerium oxide polishing slurry
(concentration 10 mass%) was supplied and polishing was
carried out at a rate of revolution of the plates of 35
20 rpm and a processing pressure of 70 g/cm® (about 6,864 Pa)
for 40 minutes. After the glass substrate was washed and
dried, the occurrence of scratches on the outer end face
of the resulting glass substrates was observed. As a
result, the number of scratches was 17.
25 Next, the resulting substrate was subjected to
texture processing by using diamond slurry and a non-
woven fabric and was fitted to a sputtering apparatus. A
base film of a chromium alloy and a magnetic film of a
cobalt alloy were formed by sputtering on both surfaces
30 of the substrate. After a diamond-like carbon film was
formed by sputtering on both surfaces and "Fonblin Z-
Tetraol” (product of Solvay Solexis Co.) as a lubricant
was further coated to form a magnetic disk. The total
thickness of the films formed was 90 nm and the thickness
35 of the film formed by CVD was 10 nm.
This disk was Level 0 and protrusions were not

observed on the surfaces of the magnetic disk.



10 A 2.5-in. lithiumsilicate-type crystallized glass substrate was
polished by using a polishing carrier (material: glass fiber reinforced
epoxy resin) in which the inner surface was resin coated. The resin
coating (wthout reinforcing fiber) was fornmed of an epoxy resin 15
(Koni shi Bond E set: two-conponent m xing chem cal reaction-type epoxy
resin adhesive) to a thickness of 50 m In polishing, cerium oxide
polishing slurry (concentration 10 mass%.ywas supplied and polishing was
carried out at a rate of revolution of the plates of 35 20 rpmand a
processing pressure of 70 g/cn?2 (about 6,864 Pa) for 40 m nutes. After
the gl ass subst re@eafes \gshedafd L 'dri ed, the occurrence of scratches on
the outer end face of glhesrestddiang ghass st at @ssmas@bsebyeskd As a
reSU|t’.the nunbfg'gka%%%gtgge%ﬁMﬂ% %73m%§3”¢§'tht'ﬁ%nf%%J%Hgg %%9§%rate
was subjected to texture processin y ‘using dianond S| UIpI’y and a non-
woven fabric andPwdSFingt edrisea Wsiﬁgt teEiRy dpphr avwsd Rmepasecfilm of a
chrom um alsl oy asshtwdraghehi €end idimsef sabseohal agl oy wendehotned by
sputtering on bootr*hcusrl{ref géegf?’t Ofsctrg%cgé@sc;[ r%tn% 0 fetreren% ' iaam)g _’f!hl ke
carbon filmwas ~Tormed by sputté&ing on both suffaces and®*Fonblin z-
Tetraol " (producterl tdabyaya Solwkiss rebe )vas ofseubed cdite nwabef u?k her
coated to form asdmgnrelkisCwds Skog . Thentot@dul dihigCkagss: if dilke hidrs fornmed

tes, 90 nm and the, 1 6kpess 35, of 0. [L1MLIETER: By, VR Vg 10 nm Thi s

di sk was Level rotrusions were not observe fle stirfaces of the
magneti c di’sk. 1ricsRsapht P "Beafrpie d4is¥a gl ass substrate and a magnetic
di sk were producethpairattihe mengiwag:as in Exanple 1 with the exception

that a polishing cagr 'g%s%édbs'%%%@eéné hat,.goul d. GoNE 1,080 Er%%e%pt with
the gl ass substrate was used. Wen the aoccurrence of the scratches on th
outer end face d?lﬁﬁé same way as in Example 1 with the exception that a :

polishing carrier in which the inner surface was not

15 resin coated was used. When the occurrence of scratches

on the outer end face of the resulting glass substrate

was observed, the number of scratches was 376. The

resulting magnetic disk had the Level 4 to 5 and

protrusions were observed on the surfaces of the magnetic

20 disk.

INDUSTRIAL APPLICABILITY
When glass substrate is polished by using the
polishing carrier, this invention provides a production
3 25 method for a magnetic disk substrate that can be applied
irrespective of shape, material and hardness of a
polishing carrier and can prevent the occurrence of
scratches on an outer end face of the glass substrate, a
magnetic disk glass substrate obtained by such a method
30 and having excellent characteristics, a production method
of a magnetic disk characterized in that a magnetic
recording layer 1s formed on such a magnetic disk glass

substrate, and a magnetic disk.



resulting glass substrate was observed, the nunber of scratches was 198.
The resulting nagnetic disk had a Level 2 to 3 and protrusions were
observed on the 10 surfaces of the magnetic disk. Conparative Exanple 2:
A gl ass substrate and a magnetic di sk were produced in the same way as in
Exanmple 1 with the exception that a polishing carrier in which the inner
surface was not 15 resin coated was used. Wien the occurrence of scratches
on the outer end face of the resulting glass substrate was observed, the
nunber of scratches was 376. The resulting magnetic disk had the Level 4
to 5 and protrusions were observed on the surfaces of the magnetic 20

di sk. 1 NDUSTRI AL APPLI CABI LI TY When gl ass sulsst-rate is polished by using
the polishing carrier, this invention provides a production 25 nethod
for a nmagnetic disk substrate that can be apghj.ed irrespective of shape,
mat eri al and hardness of a polishing carrrer*and can prevent the
occurrence of scratchles ol awodureioentetflare off at heggeass didstrate, a

magnetic di sk gl asgosuhstr @g,ep@m@ulr}@d abmgyghs@g@tam@dbg»oh@r@lﬁ@vgangi
excel | ent charact rlstlc Frobuc 6ﬁ nﬁ of.a ma g

Crarhetor i ond Tt Eiad ke RabE O g a1 sPigen ip
magneti ¢ di'sk gl asbatspbstshtirey mndeaamegnetiicbdi wking dPpcliGHAINSE 1. A

producti on ”Etr““kéﬁrf%ﬂ“%%n%%h%hdbﬁklﬁﬁéﬁtééﬂﬁ%cgyc@%hb%@'89 éo&ﬂ@?slnto
substrate by hol ding said g ass substra carr
h

characterized i n C¥HASTYILE ia‘ﬁ‘go‘ilgejéa‘?r?"iE eftf‘%upfbﬁ ﬁsighu f)‘éh??%l?ﬁtrf‘g is

carrier in which errtedievwishr hacesiapabiterefinc eaiing nerman tonhact fibehr an

outer end face of dherglass WRSLEME bS11i9PRILIWAR A {LSEDrmadenei R

said resinis not f.iber
1ber relnforced resin, and wherein said resin directly

coats said fiber reinforced resin of said polishing
carrier.

2. The production method of a magnetic disk
substrate according to claim 1, wherein said resin is a
thermoplastic or thermosetting resin.

3. The production method of a magnetic disk
substrate according to claim 2, wherein said
thermoplastic resin is a polyester, polyamide,
polyolefin, ABS or polystyrene resin.

4. The production method of a magnetic disk
substrate according to claim 2, wherein said
thermosetting resin is an epoxy, phenol, unsaturated
polyester or polyimide resin.

5. The production method of a magnetic disk

substrate according to any of claims 1 through 4, wherein
a thickness of said resin coating is 10 pm to 1 mm.
6. The production method of a magnetic disk

substrate according to any of claims 1 through 4, wherein



reinforced and said polishing carrier is forned of a fiber reinforced
resin, and wherein said resin directly coats said fiber reinforced resin
of said polishing carrier. 2. The production nmethod of a nagnetic disk
substrate according to claim1l, wherein said resinis a thernoplastic or
thernosetting resin. 3. The production nethod of a magnetic disk
substrate according to claim2, wherein said thernoplastic resinis a

pol yester, polyam de, polyolefin, ABS or polystyrene resin. 4. The
production nmethod of a magnetic disk substrate according to claim 2,
wherein said thernpsetting resin is gn_epoxy, phenol, unsaturated

pol yester or polyimde resin. 5. The production nmethod of a magnetic disk
substrate acgoedengft saadygbésel anhstiatdrbsighlass wheried hiniadtiickness of
said resin c ' [ pmto 1 mm 6. The production nethod of a

magneti c disgﬂkéggshég%g'éccording to any of clainms 1 through 4, wherein -
14 glass of said glass substrate is glass containing an .alkali netal. 7.
The production method™@f BrAdYgnet PL ﬁgg?ogsﬁgs?r%ﬁ%p%%%%r%ﬁ%ﬁ to claim®,

wherein said alkali metal is lithium
substrate according to claim 6, wherein said alkali metal

is lithium.



