WD 2006/ 025508 PCT/ JP2005/ 016050 - 1 DESCRI PTI ON
METHOD OF PCLI SHI NG END SURFACES OF A SUBSTRATE FOR A
RECORDI NG MEDI UM BY A GRAI N FLOW PROCESSI NG METHOD 5
CROSS REFERENCE TO RELATED APPLI CATI ON Thi s
VWOH$/8258%80n i s an application filed under 35PCHIPI0S016050
111(a) claimng benefit pursuantl1 t-0 35 U.S.C. 119(e)

of the filing date of Provisional pllcatlon No. 10
60/ 608103, filed on Septenb So&ﬁh f, pursuant to 35 -
U S C 111(b). Technical Fi e € "present invention
relates to a nethod of polishing end surfaces of a
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gl asg sulkst sat espf or magnetic recordi ng nedium there

have been . used Chf‘%i cally strengthening gl ass
subst—r‘?&?—‘&é—ieg—%ca ~%rhanci ng the substrate strength and
crystalli Ted ppéssst siubsntapasrébates ity a metbadedf
substdatiensh %%@&me@fog m@sga»@é #dr 23te@Brding
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Acconpanyi n e trend towar ensi

151 ecof§iig™ Piir ¢ herain I@%Bﬁ@??%é;%dneq@dbépﬁga method of
changeddutiom a sibsthdtemtbead tecardiagneteoinesbgt iyeng the

head and to a giant magneto-resistive head
a%wg) ng@? is therefore expected that

repr&ﬁ%ﬂﬁ@_ﬂﬁeﬁﬁbntents t he magnetic recording
medi um of ahhgl @hfrsism ssﬁwtfcate hys wsdmaridlely used as a

rmgneu%st?:g{:Stfve at]em%dgsne ic rgggpﬁgstmael?ﬂ%ndshgh as a

magnetic disk. As the magnetic disks are being produced

in smaller sizes and smaller thickness but must record
data at a higher density, the aluminum substrate is now
being gradually replaced by a glass substrate having

25 superior surface flatness and substrate strength. Aas
glass substrates for magnetic récording medium, there
have Been used chemically strengthening glass substrates
for enhancing the substrate strength and crystallized
glass substrates featuring increased substrate strength

30 based on the crystallization.

Accompanying the trend toward high-density
recording, further, the magnetic head, is being changed
from a thin-film head to a magneto-resistive head (MR
head) and to a giant magneto-resistive head (GMR head).

35 It is therefore expected that reproducing the contents
the magnetic recording medium of the glass substrate by
using a magneto-resistive heads will become standard in



10

15

20

25

30

35

WD 2006/ 025508 PCT/JP2005/ 016050 2 the future.

Thus, a variety of inprovenents have been made to

the nmagnetic disk for high-density recording.

Advances in the magnetic disk, however, are also

VER WPHAISed by 5 new probl ens concerni ng t hePGiE2E05/016050
substrate for the magnetic recgrding nedium One of
the problens is to cleanse the surfaces.of the glass
substrate. That is, adhesion of a foreign matter on

t he the fHeesreof the gl ass substrate could becone a
cause of mafsctss v‘afi‘lbh? &hlm;sl&vférdemteonareé et Made to
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00CUL4 L DNEAUS o 3 Bteggﬁ'rtsgttétp%rnatth@@u%a@es of the glass

phenorrenon e reproduction IS not
accoﬁ‘f)tPEF%IP?efc? Cﬂﬁ%dcﬁﬁgém‘?sat%‘étset RE PREEEBRrHhde thin
f or neflm ofbrnftRl Swr ftaées@fféd’lﬁs rEg ekl gldssksultkterdte or a

partigles OPIpZJ:‘%ttt.l &rdndes fc‘ol‘ﬁgftd’ %ﬁq t{tgu%ﬂrfgéé)s of the thin

t her mal aspe ener atl ng
magnét o ¢ e@muw héadrewmqnq#glg the restentpicef gihe

t he ﬁﬁ&ﬁhtfﬁ“ié%@%@ﬁﬁ@'Meéﬁﬁﬁﬁaﬂ|ﬂ%etBQass substrate by using
el ect rO% eti c gonversj on cause

For ef P HCEr S St hEs it ded * SEooF LURBS gface. (floating
subsheighet)f @rf tthe hagdet$cnmhsmxumnglnede@ne the recording

descgdhed above 8t fHG bfadn tJ&uen@reaﬁéeee plptdificin ing
gl ass substrate not be| n rmtgléé BF‘ henc the
f

sur f R AHHLIEL EhBRGRPT °t FgPTedigrion 15 not
casi agcomvdidrstlayl. r #aencausqlizsshpar thel psofwremthdys formed

the abrasi %erf%%e el 130 n%tttl%r dRakli §hescd r;?aq'_R:‘iQ:les on
I &

on the inner perip era surface and the outer
per i Prerdiasen§udstrace, ofuihd nfrassersgbsisrrE LY,

adhegendatihgy sebtasesthdaipyietdoeusestide head, varying

(‘]P f:oh 11 221742% d| %C{:Qget?ea B?ll I égggg?gfu%hz? ectlfrlgr the

wher 81h KGR ass su strat rate
a re@kﬁ@rh‘@lfam@@lt@ﬁ) Ch@%?ﬁ}% «circular hole at the

central ROrdriQRipbali FERSS &Sk ifdraiBal hePt&H on the surface
of the glass substrate for the magnetic recording medium
described above stems from the end surface of the glass
substrate not being smooth and, hence, the end surface
abrades the wall surface of the resin casing, whereby
resin or glass particles formed by the abrasion, as well
as other particles trapped on the inner peripheral end
surface and the outer peripheral end surface of the glass
substrate, adhere to the surfaces.

Patent document 1 (JP-A-11-221742) discloses a
polishing method wherein a disk-like glass substrate
(substrate for a recording medium) having a circular hole
at the central portion is immersed in a polishing

solution containing free grains, and the inner peripheral
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solution containing free grains, and the inner
peri pheral WO 2006/ 025505 PCT/ JP2005/ 016050 3 end
surfaces and/or the outer peripheral end surfaces of
t he gl ass substrate are polished by being brought
7 P Y J L;ér%maqt)a/glso:o

Wh080/026¥Bat i onal contact with a polishing brk

pol i shing pad by using the pol4shing solution

containing the free 5 grains. :?—lovvever use of the
pol i shing brush together with the slurryls not

capadi® D flagesr abAopoths NUtG Lt RBTiBRDEIF atnd fpirfaces of
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resi dual cerium oxi de make it .difficult to btaln
Lol ot ac i urg P AEE o other B b fareeSih wschet Wen
appl tleatslansywher sofa dagpiile odl tfabbealpb}’fmmmelg ghe
fequgdk?sg? a%écgoés 'Fei@ﬁi L@Zn@hlamcaﬁcwytaedsmrld hard

tent docunent 1] Japanese
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20 Emnsa?rla:wrr @ fohot heatdgaserthamn 71 tm) s, rzlmetleef:o,r e hean
obj egt nf ttl%%aﬁf Sgsgi%tga%}l'ﬁ%nceke_)uﬂr&wﬁe Fhd"8i20d 1 ke

of po a su suit
pol ﬂﬁmeﬁrg %nél%spﬁa?%sﬂo‘t LeMo¥EQr Hynﬁaﬁ%’eﬁ‘%m B&sddes, the

par t k&l Rially ced iabsk1dd enafyOEna&eSﬁrﬁl hlfemm ng 2btain

medi u ot her abje f is to
pr ovtlv‘(rlg ?éﬁ):cglorghl ngl%béjt%td; Egﬁg%a e?%ll Ci e y
pol i agpligatthiensnnberpe |Tp1|ﬂé7rlafl repdakle feeref ampnse the
out &fe fﬂe‘@e%@bhe&g sardfraceisef ofhe sabshé@itxd Aard disk
further F‘ ?f the present invention is to
prov HHR ef”‘ﬁJoI €hith§30 nethod, capable of forming a
poI i shed [Qultehtatiecumént €l] pﬂepeneisagUméveamiJHdakPialtieny
of PREAUIICE fmepa?gw 1112k red by the adhesion

e resi ing material. The present
|nveDﬂrSQa1rQSNrr@vpﬁpE & BRYSIHdo% polishing 35 the end

sur f aces af ig,suhstendee f in @brjecor df nghergsitasant invention

to provide a method of polishing a substrate which is

suited for polishing a substrate for a recording medium
and, particularly, a substrate for a small recording
medium. Another object of the present invention is to
provide a polishing method capable of efficiently
polishing the inner peripheral end surface and/or the
outer peripheral end surface of the substrate. A further
object of the present invention is to provide a polishing
method, capable of forming a polished substrate, while
preventing the reliability of performance from being
impaired by the adhesion of the residual polishing
material.

The present invention provides a method of polishing
the end surfaces of a substrate for a recording medium
and a method of producing a substrate for a recording

medium using the above method as described below.



10

15

20

25

30

35

and a nethod of producing a substrate for a recording
medi um usi ng the above nethod as descri bed bel ow. WO
2006/ 025508 PCT/ JP2005/ 016050 4 (1) A nethod of
ol i shing end surfaces of a substrate for a } _
V8¢S medi um wherein an i nner peri pher alP@f2005/016050
surface or an outer peripheral gnd surface of a
substrate for a disk-1ike recording nmedium having a
circular hole 5 at the central portion thereof i

|
brought) itistdedt aét PO g §8C SHFRCHR LM substrate
obt afsrech ecdirapayShedi pelwisdtieig agr ahner ipemipheral end
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nner eri
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The petihpd défntteehl §Bkﬂgor€rﬂi1e&{éroffaﬁgsbﬁéu@ht$ uhsid alditact
for a recor um. aCccor,

wher S 3 RO ARORI BT Pkt e eny T 4 P e gng, eo1 ishing

out egrpierd pheralvisendlasti@cmesinecporigheznd the polishing
si muld aNgeusloys, (%%eggﬁyn@é I}:%q.lg.fn EHL" §1'i‘1'1é‘19 ;?éldlpheral end

surfaces of a suUbstrate . ﬁ% di um
accoPWiiRFR &7 FeoPut 2y %ﬂ)‘b‘\@er ﬁuf “%ol i shing

gr ai ng2armdim2thnd g apoisi sHidy 'Ehd Het:flmdes)fof a substrate
p°"§Q'Q¥.§¥¥§rﬁﬁkéaﬁ§§l&% é%é%#@ik&aks (;PE §bve, wherein

recordin ccording to any one 0O to (3)
abovehe WHeIST BeEhBnaFakeast SR IPRE 8RR CHIBrOHG e Hey ipheral

not <Z9 Jdraeie bbanp$1Mec( Himdlrahboedsby. produci ng a

subst rat for recordin b t

pol i sgﬁ gf §f gngoonseri‘??i %%i ¥u9§%9§ {? a sueo Sprate
A subst raatr@dqudlagr vedrdn mrarsdiiog ter 6buced R

25 %Mr@(ﬁ%‘ér 9bm§lsﬁ9né Yraink) aber awm&imdlggmmym

pr oduced usi st.r.ate ccor ( 6)

Unl i k& )tf?%’yec g%fjl 8 aﬁ’oﬁ’est ef’ﬁaf ¥ %C > p%’? iLiargrrate
br ushior therquoirids hgnge dit ccbapfrding peesentonavantlgnto (3)
s V&]&eap%me%ggh @flée&Iér{&éLh%prhéseif@uf@NQ{cﬁl@ Vs not

even I sk-11ke substrate for a recording
nmedi ¥RF ¥R aPery™smal | i nner di ameter. Further, the
subst (9t & inethedi siefdrbyudisigig spbktsatagfagr & rEdOIIding

the &é 1um5%yp%EE§B'Qﬁe“$6ﬁfﬁﬂlﬁaaﬁéﬁﬂod of any one of (1) to
(4) above.
(6) A substrate for a recording medium, produced by the
method acéording to (5).
(7) A recording medium, produced by using the substrate
according to (6).

Unlike the conventional methods that use a polishing
brush, the polishing method of the present invention is
capable of effecting the polishing favorably even when
the disk-like substrate for a recording medium has a very
small inner diameter.

Further, the substrate is polished by using
polishing grains in the flowing polishing medium, making
it possible to polish both the inner peripheral end
surface and the outer peripheral end surface

simultaneously.
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si mul t aneously. WD 2006/ 025508 PCT/ JP2005/ 016050 - 5
Further, the disk-1like substrates for recordin
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upon the other in a plural numbgroto conduct the
polishing efficiently. 5 According to the nethod of

the present invention,, further, the polishing is ..
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Bestr¥id®ilditYearryi ng Qut the Invention 30 The

met hodl «ff Deekirspthgntd tored Dxawhages of the
substrate..for.a.recordj. LU e :

i nvent i o(r?lgi'slb:éée %%g;%s%-qgrlgl I(;Bég{'"%?a? Edefelﬁigdv%t used for
pr ocEssigrg imefhod" PHYCeIHINGgi ng the substrate into
contact Wilyh 2 P8l ASkkdek-sectional view of a substrate in a

state where the substrates to be polished are stacked

together.
1 upper cylinder
2 lower cylinder
3 jig
4 polishing medium
5 substrate
6 cylinder control unit
10 grain flow processing device
21 outer peripheral end surface
22 end edge surface
23 chamfered portions
Best Mode for Carrying Out the Invention
The method of polishing the end surfaces of the

substrate for a recording medium of the present invention
is based on a so-called "grain flow processing method" by
bringing the substrate into contact with a polishing
medium flows obtained by dispersing polishing grains in a
viscoelastic resin carrier while the polishing medium
flows. The "grain flow processing method" itself has

long been known for deburring metal parts. The polishing
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t he appetisinthd ewstiugyHi pbezsnad by @ndlﬁﬁvége @ngshlng

al | bbslﬁyrix%@str@f vtlaeoéyQﬁi@t&sinf @hrdibLCREFiMY both
nedlunrlnc|u5|ve nner

heral .end_surface
0 nd VEREOBHAErFLAARELAH Fenc SARCBURRFY BYERI Fpveen the
pr esappepndat tleveirheyétodefiel t @.t hiThenvieovalastiw resin

i nneg §91§>§ri30igea,qls %@‘Eaég{é ﬁ&ﬁsﬁ%‘} QUL el ofF, hfor

perlp eral end surface o Strate 5 for t
r ecoPdPARL et FhlScepe TefHished |ike mirror

surfaces. 1dhitsi g @p¥estubeon, the polishing medium 4 is
pressed by the upper and lower cylinders 1, 2 and moves
over all the surfaces of the substrate 5 for a recording
medium inclusive of the inner peripheral end surface and
the outer peripheral end surface while being press-
contacted thereto. Due to this movement, the inner
peripheral end surface and the outer peripheral end
surface of the substrate 5 for the recording medium 5 are
finished like mirror surfaces. This removes the
roughness from the surfaces, and the substrate 5 is
suppressed from forming particles. In the chamfered
portions 23 on the outer peripheral end surfaces (see
Fig. 2), the corners are rounded, which prevents the

formation of particles when the substrate 5 comes in



roughness fromthe surfaces, and the substrate 5 is
suppressed fromformng particles. In the chanfered
35 portions 23 on the outer peripheral end surfaces

se % , the corners are rounded, which o
@W@ﬁe the formati on of particles when tH&ETIP2005/016050

substrate 5 cones in WO 2006/ 025505 PCT/ JP2005/ 016050
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constant and t o i shi nditi é %ﬁ not
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conpt’fé%@%Wépsuﬁi”t‘s?%"tl?rﬁ’e&é@sHP}lf’&’rn%f‘t%&lrtﬁg’ns are
t he cothtgingad nohosalnigtgbleopoelahing Eranig ildne is
dete L data such as the processing pressure,

tenperature of the nedium4 and the |ike. In other
wor ds, t Hdeygpatrahdey o yindger sontrehdird tcdnmpy be
cont £t |n@-'inlt)é1bl§h@gc§rh§ﬂ3mt mIéSpreae&f %@Qjﬁpreet and lower

nmeans rther stacked
i's ?%%ﬁﬂgfrby s?ﬁgkgng %?eﬁeurﬁﬁrt Igﬁggtré¥l unlt is
t r eatecarm®yrysfibst eéfecstlerIhEaneousby ud hnagtm'@lnlng

wor kidyde18fthibal 8R6Ng RS idtieR8eahgs€a é@chlags» the the
outer 25 peri pheral end surfacg 21 o ach substrate
W S

Stl&ﬁearﬁ?/s‘é?f"'ert&"%’&éé G f Qb Mggum 4 and the
chamhdmed Ipopthenswdﬁﬁs/Theeiupperpemdrﬂuweﬂ cgidnders 1

surfage 2tan BQO %ntlsolc%gﬁtoyt ugeggbyl@tf%n%@g%uted

surface 22" and nfere portiohs 2
por t9BYEe34means. are formed between 30 the end
surfacesa2lshdun i Hike @ppeurséhdr) awestacksisbodiyes) is

and fgyﬁéaf59nsggékfﬁﬁlgﬂ l%@ggl£9 gfséﬂg§é§£%%% to treat

many substrates simultaneously with good working
efficiency. Referring, here, to Fig. 2, the outer
peripheral end surface 21 of each substrate is
constituted by an end edge surface 22 and chamfered
portions 23. The inner peripheral end surface 21', too,
is constituted by an end edge surface 22' and chamfered
portions 23'. Dented portions 24, 24' are formed between
the end surfaces 21, 21' of the upper and lower
substrates, and may often not be polished to a sufficient
degree by the grains moving in the up-and-down direction
of the stacked body 20. 1In this case, the stacked body
is rotated with the center hole of the stacked substrates
as an axis to favorably polish the chamfered portions 23,
23', too.

The end surfaces of the substrate are finished like
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surfaces of the substrate are_fignished |Iike WO
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The method of the present invention will be
described in further detail by way of an Example which,
however, does not limit the invention.
Example 1.
Thirty pieces of substrates (TS-10SX manufactured by
Ohara Co.)} for a hard disk (HD) each having a diameter
(outer diameter) of 21. 6 mm, a diameter (inner diameter
of the center hole) of 6 mm and a thickness of 0.421 mm,
were stacked and were finished on their end surfaces as
mirror surfaces by using a grain flow processing device
(EX-100 manufactured by Extrude-Horn Co.) shown in Fig. 1
under the conditions described below. The outer
peripheral end surface and the inner peripheral end
surface of the substrate included an end edge surface of
0.181 mm and chamfered portions of 0.120 mm on both sides
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2. cKapd ¢f o%ap‘t”&ee§§?ﬁg dianend, Q#IGOHdé?VGF%\%t%"ram size,
515 cByi finfdi aneter 3. Cbndltlons in the device. 10

Tenperature 25C Pressure: MPa P ' time: 120
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obseevedrdix fldef prbsesThmg sdgvfiaees were observed for
def eegfu@%ef‘sdl%et%? a%ﬁf‘&rﬂox%{: %m’zéggg actured by

ng a magnj f|catjon times. The
poI| he€oRIrFianss 1fe FBe ‘%%‘ﬁapq%tel y free of scars or

10 Pi t spefPetheiddiveneton, further, no residue of a

pollshlng material, such as cerlun1OX|de was
adhePEESSWHi s 3dAs 20 that when the substrate for a
recotbdlhgmre;jluima slagedindtessati sfy the requirenent

of high rfﬂ(fﬂ? ab%¥e Egﬁh fé”'ﬁﬁ@lshk¥a ésn@ére observed for

deteriorate t he reS| ‘I.shi ng
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using a bidisthe finkbAeionf Neu M| Bof 2¥91@d Yof a polishing

l'ish n r havi ver | )
gsadi es %; esu%hsggséeggé% 5§1dgg aaseaghgpg' This means
20 that when ‘the substrate for a recording medium is used,

to satisfy the requirement of high reliability, the
reliability is not deteriorated by the residue of the
polishing material, which is particularly desirable.
Besides, the inner peripheral end surface and the outer
25 peripheral end surface can be polished simultaneously

- offering advantage from the standpoint of operation
efficiency. Unlike the conventional polishing method
using a brush, further, the Example favorably polishes
even a substrate having a very small diameter (e.g.,

30 inner diameter of 7 mm).
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3. The method of polishing end surfaces of a

substrate for a recording medium according to claim 1 or
2, wherein said polishing grains are diamond grains.

4. The method of polishing end surfaces of a
substrate for a recording medium according to any one of
claims 1 to 3, wherein the diameter of said circular hole

is not larger than 7mm.

5. A method of producing a substrate for a recording
medium by using the polishing method of any one of claims 1
to 4.

6. A substrate for a recording medium, produced by
the method according to claim 5.

7. A recording medium, produced by using the
substrate according to claim 6.



