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DESCRI PTI ON METHOD OF PCLI SHI NG END SURFACES OF A
SUBSTRATE FOR A RECORDI NG MEDI UM BY A GRAI N FLOW
WEFROCASSING METHOD CROSS REFERENCE TO RELATED PCT/JP2005/016050
APPLI CATION This application is an_application filed
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gth substrates for magnetic recording
gh%'?héggg%gég'been used chem cal ly strengthening
Eechhscedt Bseidr enhancing the substrate strength
crystahli gedsghassnsulel st £51 4688 Urd Ng hHCKEASSE
trate strength based on the crystallization. .
RpARSHRTt ARt PRRERERRRPEH R YR Ierate yEeRcRr ERFRrding
RediuhheyMRogehie head, piScdes Ny changed M@ amethod of
-filmhead to a nagnetf-re5|st|ve head %NR hqu) , h
PEOdugiaft 2 nagREE B FBsT T | Y eF ek R FRLYY LY gsing the

bpoetonetraypect ed that reproducing the contents

etic _regording medi um of the glass substrate
uga RSEound & -resistive heads will becone

dard Ant Adufiihumesubstrate has been widely used as a
substrate for a magnetic recording medium such 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
superior surface flatness and substrate strength. As
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
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).
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



Thus, a variety of inprovenents have been nmade to the
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new probl enms concerning the glass substrate for the
magnetic recording medium One & the problens is to

cl eanse the surfaces of the glass substrate. That is,
adhegiop,.f,.a foreign matter on the surfaces of the

gl ass substrate coul d beconme a cause of defects in the
thin fil #hPsrnBdvenieh¥ Sfr iBPESVETCRRE BRH¥Gsbeen made to
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'S rot uber ances ornmed on t e surrace o
nagﬁ@bsérét§kcou&é becpaet ecraysenofhdegpgass in the thin

SUb%E&ﬁt§othHnohnE9etQ%E%@Ee@sefrth¥ gggggréhbggrﬁﬁétor a
at the magneto-resistive he vary tgﬁt e resi stance
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steasmhgn&tbheeeﬁdti&efaeadof1Ehehgla$glagbhenghe néfloating
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ce of The resin casi
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docypeihel sbdPatel br22hE4AhgdiessLo8es K agblﬁblaartlcles on
met hod wherein a disk-1ike gl ass su stra substrate

for tRer 84858 FYCREdRLRy KEFPngPECcFrELME ﬁ PETAEYY he
Cenbé@brﬂ@ﬁhgohebi bwneh&edagneaopabssbtmge head, varying

the resistance of the head, and adversely affecting the
electromagnetic conversion.

A pfincipal cause of foreign matter 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



solution containing free grains, and the inner
peri pheral end surfaces and/or the outer peripheral end
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brought into rotational contact with a polishing brush
or a polishing pad by using t e 30l i shing sol ution
containing the free grains. However, use of the
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It is, therefore, an object of the present 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.



and a nethod of producing a substrate for a recording
nmedi um usi ng the above nethod as descri bed bel ow. - A -
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for a recordi ng nmedi um wherein an inner peripheral end
surface or an outer peripheral™ énd surface of a
substrate for a disk-1ike recordi ng nedi um having a

circyharahpbengl bRepsenNthahgPORLi SrtHEELO0EFI § substrate
brought into contact with a polishing, medi um obt ai ned
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endysy ataC@io atﬁe? gyaks geﬁmghreﬁerEhﬂsr”§9kyﬁheral end

accor |ng to ﬁé eréein the i shi ng
gr aSHEfafe arakbRdOYESEnBeriRheTAS ﬁﬁﬂhéﬂréﬁcﬁollshlng

end su5f@pesSmetnaqgsyles baaghﬁﬁg énGGQQEﬂéﬁgsnBﬂlHnbubstrate
according to any one abov ereint

di afBfef SFCPHQlEBrEGPéP&hGFEOFé hgttPaﬁﬁér PRYA/ 7WhRrein
(5)tAenEhh@d ptrpphduailngnd subshcat enfiotha oecerdpagipheral

medi_u sing_the L| hi,n ny one of (1

(o EBF RistacelaracBlashrur 175 P8 e BlaTH ng nedi um

produéedTby teehpdt bédpadcehdnggend gByfaced)oh a substrate
d b
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the pupesent h@%ﬁ@ﬁ'%@ b%l@@ﬁ@ﬁ?eeﬁﬁ §ﬁ§§8&é590§h§ substrate
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f or f8Yr 8c 5£EPHGLREUNGALHAS 2§CEAY g P 2PHneRe of (1) to (3)
di agpbee, Ruet-Ben, thBedsuhsteat 6fi shpotighalabyhysengds not

larger than 7 mm.

(5) A method of producing a substrate for a recording
medium by using the polishing method 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.



pol i shing grains in the flow ng polishing nedi um
meking it possible to polish both the inner peripheral

wepweseasdsce and the outer peripheral end surfBCBIP2005/016050

10

15

20

25

30

35

si mul t aneously. Further, the disk-1ike substrates for
recordi ng nedi a can be polishédﬁ n a state of being
st acked one upon the other in a plural nunber to
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nmet hod ,of the pres vention, furt

pol M&RLAg A QFfBS éa P vbPaBI§t5§eu92 éeaPanﬁﬁacked one
grau@$n0th9rath&rSUQhaaplOEa$lhumbérCﬁbdeﬁduct the

Thereforglfl g IS no need of washing, there is no
pr oBPem6r " 85 ﬁSéSS ¥ the reliability of
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Cross- SeCtlona view of a substrate in a state where
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r a recording
neduun1oflghelpnesenpemﬁpentnUﬁ véewasédaodeyice used for

s0- ¢alel g2a19" 2hBuf LPWRBEAGRFSI Ng Met hod” by
Fig. 2 is a cross-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



bringing the substrate into contact wwth a polishing
medi um f | ows obtai ned by dispersing polishing grains

WO nooa/oyissgoel astic resin carrier while the pol pehirgos/016050
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medi um fl ows. The "grain fl ow processing met hod"
itself has | ong been known for‘d%bUrring nmetal parts.
The polishingnmediumis the one obtained by dispersing
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deviseA ids ed sfoare 1talde igr ales ihl awtprdedsdardngFifquidikty.a Fig.
cross-.sectional view of .a substrate.in a_state where .
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UpPelreAnd 4R, CYHHANERES nl fAkY $riblceelsY ndP¥e viiRet WB shown
directions as indicated by arrows. Further, the grain
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1, 2. The viscoelastic resin carrier is a. .

Vi SEORISASEE polfpferr meCOLiddndofmedigm &hakpis, te be polished

si | 1G0T deRFidetWleent Rihe Pl bwd ABwelrheydahidesnd, 2, and

medium 4 is pressed by the upper. and | ower c&llndgas 1
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¥ gf cﬁl?eﬁ:e erg gl{é'd :%2 Szfi%eg&%g%s?ig:‘; g%ﬁ yile ot B 2498 3 For
example, a silicone resin.

In this constitution, 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



finished like mrror surfaces. This renoves the
roughness fromthe surfaces, and the substrate 5 is
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portions 23 on the outer perlpheral end surfaces (see
Fig. 2), the corners are rounded, which prevents the
formation of particles when the substrate 5 cones
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cylinders 1 and are controlled_as to nove at a speed
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preé nperature of the nmedium4 and the like. In
other WOITthe, cbher@ppey ahd kouendeyl coderslluand 3 @ap be

o SRR PRt BRI LS BB ang 10mer
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efficiency eferri
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portions 23 nner perlﬁ eral surface 21
t 00,11ik& -cordt Pthead ey dsn EhE BBEETsanfadewey Cypdnders 1
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fornmed begyeen t he end surfaces 21, 21 t he upper

and 9%
As shown in Fig. 2, further, a stacked body 20 is

formed by stacking a plurality of substrates 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



substrates, and may often not be polished to a
sufficient degree by the grains noving in the
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case, the stacked body is rotated with the center hole
of the stacked substrates as an &xis to favorably
polish the chanfered portions 23, 23', too. The end
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Examples

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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In the invention, further, no residue of a polishing
material, such as cerium oxide, was adhered. This means
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
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.,

inner diameter of 7 mm).
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SUbStrat aCCO dln%tho Cl%lpoglshlng 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 7 mm.

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.



