SPECI FI CATION  METHOD OF AND SLURRY FOR TEXURI NG GLASS SUBSTRATE OF
MAGNETI C HARD DI SK 5 Technical Field This invention relates to a nethod of
texturing a glass substrate of a magnetic hard disk in order to produce
texturing marks thereon, as well ﬁé&? slurry used for such a method. 10
Background of the Art Increased dat ecordi ng capacity and accuracy in
reproduction are required of data processing devices such as conputers for
recording and reproducing character, imge and voice data. 15 Such data
are recorded magnetically by nmeans of a magnetic head on a nagnetic hard
di sk and reproduced from such a magnetic hard disk. Recording capacity of
data and accuracy.in reproduction depends largely on the distance (floating
di stance) between the surface of the nagnetic hard disk and the magnetic
head. In other words, the data 20 recording capacity can be increased and
accurate reproduction can be nade possible by reducing and stabilizing the
floating distance. For this reason, it 1is being required to stabilize the
floating distance of the magnetic head at 50nmor less. In order to
stabilize the floating distance of the magnetic head, to 25 prevent the
adsorption of thelfagnetic head onto the surface of the magnetic hard disk
and further to |nprbég the magnetic ch cteristics of the magnetic hard
di sk by providing magvetic drrectrpgalrfg the circunferenti al

direction, approximately c trie circ I ine marks are forned on the
surface of t he magnetic har to thus stabilize the
floating distance of the mag nrﬁQtless, to prevent the
adsor pti on of the nmagnet P he magnetic
characteristics, it is require fp e marks with line density of 30
| ines/m (as the nunber of Iine I ine segnment of Ilength 1m
in the radial direction o c hard f sk) or more clearly and
uniformy on the surf %. 5 A magnetic hard disk
is obtained by mrror Sk , i sk substrate and

t hereafter form ng concentric .ci ire. marks (referred to as
texturing line marks) on thig J
substrate and a magnetic |ayer and & protecti
af orementi oned |ine narksf“h

Thus, if foreign objects are

surface of the magnetic hard ot
: substrate from the

| eft -on the surface of the mag
fabrication process and abnor#f hills - (hereinafter
summarily referred to as aby ape formed, 15 protrusions:
simlar to these abnormal™~prdtrusions| are fornmed on the surface of the
magnetic hard di sk and suc#f gtotrusipns collidd wth the magnetic head
(referred to as head hits) to damage| the _nmagnetic head or the surface of

t he magnetic hard disk. For this realsjon, «an inspection is carried out to
check whether or not 20 abnor nal protrugions exceedi ng 100A that nay cause
head hits are present on the surface of a magnetic hard di sk substrate
after a texturing process. If such abnormal protrusions are found, the
magneti c hard di sk substrate is discarded as a defective product. As for
the texturing line marks, unless they are clearly and uniformy 25 forned
over the surface of the magnetic k substrate with aline density of
30 lines/mor nore, line marks wt r density of 30 lines/m or nore -
cannot be forned clearly and uniformy over the surface of the nmagnetic
hard disk and it is not possible to stabilize the magnetic head at a  smal
floating distance of 50nmor less, to prevent its adsorption and to 30

i nprove the magnetic characteristics. Thus, an inspection test is commonly
2 carried out to check whether or not texturing line marks are fornmed
clearly and uniformy over the surface of a magnetic hard di sk substrate
with a line density (as the nunber of texturing-line marks crossing a line
segnent of length Imin the radial direction of the magnetic hard di sk
substrate) of 30 5 lines/mor nore. The line density is generally exam ned
froman enlarged i mage or a conputer imge of the magnetic hard disk
surface after the texturing process obtained with the aid of a m croscope
such as an atomic force mcroscope. In order to exam ne whether or not
texturing line marks are clearly and to uniformy fornmed, use is usually
made of a photograph obtained with a relatively |low magnification ratio
(generally about 4 tinmes) by illumnating the surface of the nagnetic hard
di sk surface with a Iight beamafter the texturing process. Figs. 2-8 are
exanples of such photograph for the exanrnatron Figs. 15 2- 4 are exanples
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not show clear texturing marks. Thus, glass substrates which have been
processed as shown in Figs. 5-8 are dlscarded as defective products. (The
20 photograph in Fig. 4 shows clear texturing marks formed unifornly but
the magnetic hard di sk substrate sz%abnornal protrusions as wll be
expl ai ned below and is considered ective.) In summary, a nmagnetic hard
di sk substrate is considered defective and discarded unless it passes not
only the inspection test as described above 25 but al so another test on

t he presence or absence of abnormal protrusions. As disclosed in Japanese
Pat ent Publication Tokkai 3-147518, for exanple, a texturing process is
carried out by supplying slurry with abrading particles dispersed therein
to the surface of a rotating magnetic hard disk substrate and pressing and
causing to run thereon a processing tape of a 30 woven, non-woven or raised
cloth made of a plastic fiber material. 3 An alum num substrate with a
surface subjected to an alumte processing or a non-nagnetic plating
process such as Ni-P plating has comonly been used as a magnetic hard

di sk substrate but a glass substrate with superior characteristics
regardi ng fl atness, snoothness and strength is 5 comng to be popularly
used. As disclosed in Japanese Patent Publications Tokkai 4-28013,
5-290369, 5-166176 and 8-241521, slurry with dianond abrading particles
di spersed therein is used for the texturing of a glass substrate which is
harder than an al um num sy P See: Japanese Patent Publ i cati on Tokkai

2000- 141210 regardi ng sl .‘ﬁ«. | um.num substrate.)
It is believed pgssible / wirh a hi gher |ine
density by usingssnal | texturing line
mar ks nore un|f§ m niformradii. As
di anond abr adi ng¥ y be used 15 as

166176 and 8-24t§, di scl osed in
Japanese Patentgd B < - atural di anond
particles are uSEu al [ S < if Is customary to ,
mechani cal |y brea ' e oy /o this usually nakes

' formed wth a
hlgh I-i ne denS|tynof O—Ht++Res/m or £3cf  abrading particles.
As di sclosed in "Method®c® Prodiich High Pressure 25
Technol ogi es” by Masanori Akira, G| ut§uﬁka| a -g News, No. 75 (January,
1998) (http: //MMM/ChUden co. jp/torlkuntlkenkyu ngms/pdf/O?S/hKﬂSOS pdo,

for exanple, it B aveve e lo icles of -
artificial dia . oy Cr a static :
d and dissolved in
k-t enperature

fow- t enper at ur e

pressure nethod B
a nolten 30 netal
condition and 4
_part (Japanese Pager i nce these are
particl es obtained Dy ] ar wcorvert the whole or a
portion of its surface into non dlanDnd carbon i f they 5 are used.for the
texturing of the surface of a glass substrate, the non dianond carbon that
covers the surface portion operates on the surface of the glass substrate
and hence clear texturing line marks cannot be fornmed at a high |Iine
density of 30 lines/mor nore on the hard. surface of the glass substrate.
10 Since it is difficult to fornﬁféuﬂng line marks on the hard surface -
of a glass substrate by using s the kind nmerely dispersing such

di anond abrading particles, it has been known to add to the slurry a
solution (such as potassium hydroxi de sol uti on havi ng hydroxi de, groups)
capable of chemcally reacting with the surface of the glass substrate, as
descri bed in Japanese 15 Patent Publications Tokkai 8-241521 and 2001-9694.
|f a glass substrate is subjected to a texturing. process by using such
slurry having a chemcally reacting solution added thereto, however, the
texturing line marks becone uncl ear although the surface roughness of t he
gl ass substrate can be nmade extrenely small and the texturing |ine marks 20
cannot be fornmed uniformy over the surface of the glass substrate. In

ot her words, acceptable products cannot be produced thereby in a
dependabl e manner. Thus, in the technical field of production of magnetic
hard di sks, there still remains currently the problem of devel oping a
texturing technol ogy 25 capabl e of producing in a dependabl e manner
acceptable glass substrates of nagnetlc hard d|sk haV|ng no abnornal
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above, the present inventors have discovered that it is necessary in order
to carry out a texturing process for formng texturing line marks clearly
and wuniformy on the surface of a glass substrate for .a magnetic hard di sk
with a line density of 30 lines/mor nore to carry out a texturing process
using, as 10 abrading particles, ﬁ%fﬁary particles with average dianeter of
1nm 20nm. and secondary particles wth average di aneter of 0.051m -

0.201im such that the average surface roughness will exceed 4A. .
Accordingly, a glass substrate of a magnetic hard di sk enbodying this

i nventi on has no abnormal protrusions exceedi ng 100A, has an average 15
surface roughness exceedi ng 4A and has texturing line marks uniformy
formed with a line density of 30 lines/mor nore. Mire preferably, the

aver age surface roughness of a glass substrate of a magnetic hard di sk
according to this invention is in the range of 4A - 7A. The texturing
process according to this invention is carried out by 20 rotating a gl ass
substrate, supplying slurry on the surface of the glass substrate, and
pressing a processing tape on the surface of the glass substrate.and
running this processing tape. The slurry conprises abrading particles and a
di spersing nediumfor the abrading particles. 25 According to the present
i.nvention, as such abradi ngypagticles, abrading particles conprising
‘artificial dianond producg B i hod are used. That is, in order
to formtexturing line ng i 34) Ilnes/n1or nor e,
artificial dianord part gty Onmthat are

pri mary partlcle§ and & ter 30

0. 05gm 0. 2014n1tbat artificial 6

di anond particle$ |ar di spersed in the
di spersi ng nmedi um e lsPpurry (i.e. the
total amount of Jtif 9, these abrading
particles are 5 gah : @r730ore, and nore
preferable in th& | rangeétof 0. The di spersing
medi um conpri ses water and an additive. out the
texturing process |such that the glass substrate ave no abnor nal
protrusi ons exceedi_ng 100A and have an average suffate roughness to
exceedi ng 4A and tthat Textw+ilng I|ne mar ks can be|f6Pned clearly and
uniformy, the additive Boi¥prisegirgheraliphati¢/ani de and two or nore
sel ected fromthe group conS|st|ng “of gly.cel cor --unds organi ¢ phosphat es-
and surfactants.- Wth respect to the total anmount %f the slurry, the -
additive is 15 contained in an anDunt of 0.5 melghf"Qbor nore and nore - -
preferable in th e of _ | 5 wei gh V'ih respect to the-
total anount of e ' e ' ‘iaddltlve is
assuned to be 10
amde is 20 weig
wei ght % - 60 we
% and that of su Ning a surface
portion made of ‘ : itih nmaterial
conprising fibers wth thlckness 0. 1pn1- 5.0pmis preferably used as the
processing tape. 25 By a nethod as descri bed above, a surface with no
abnormal protrusions exceedi ng 100A can be obtained on a glass substrate
of a magnetic hard disk-and texturing line marks can be forned clearly and
uniformy on this surface with a- line density of 30 |lines/pmor nore. 7
Brief Description of the Drawings Fg. 1 shows a double-surface texturing
apparatus used in a nmethod of thi vention. Figs. 2-8 are conputer

i mges of surfaces of glass subst ihﬁé;- ter a 5 texturing process and
their views when illum nated by |ight by neans of an optical observation
appar atus, corresponding respectively to Test Exanples I and 9 and
Conparison Exanples 1, .2, 3, 4 and 5. Best Mdde for Carrying Qut the

I nvention 10 A glass substrate to be produced according to this invention
is characterized as having no abnornal protrusions exceedi ng 100A, having
an average surface roughness exceedi ng 4A and preferably 7A or |less, and
having texturing line marks clearly and uniformy fornmed with a |ine
density of 30 lines/mor nore. 15 Exanples of the kind of glass.for the
gl ass substrate include soda Iinme glass having silicon dioxide (S Q2),
sodi um oxi de (Na20) and cal cium oxide (CaO as main conponents,

al um nosilicate glass having silicon dioxide (Si @), alumnum oxide
(A1203) and R20 (where R = potassium (K), sodium (Na) or lithium(Li)) as
naln conponents bor05|I|cate gl ass, lithium oxide 20 (L|20) Si 2 type
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nolten salt of potassiumnitrate and sodiumnitrate and replacing a portion
of the ions on the surface of -the glass substrate with ions having |arger
ion dianeters). Crystallized glass with principal crystal conprising
a-crysto 8 halite (a-SiQ2) and lith }$n1d|OX|de (Li 20Si @2) may be used as
gl ass substrate. A glass substrate for a magnetic hard di sk according to
this invention 1is produced by carrying out a texturing process on a gl ass
substrate. 5 Fig. 1 shows an exanpl e of doubl e-surface texturing apparatus,
al t hough a single-surface texturing apparatus (not shown) nmay be used
instead for the purpose of this invention. As shown, the texturing process
is carried out by setting a glass substrate 15 onto a shaft (not shown)
connected to a driver notor and thereafter driving the driver notor to
rotate the glass 10 substrate 15 in the direction of arrow R VWhile slurry
is supplied onto both surfaces of the glass substrate 15 through slurry
nozzl es 12, processing tapes 14 are pressed onto both surfaces of the

gl ass substrate 15 through contact rollers 11 and caused to run in the
directions of arrows T. After the texturing process, a washing |iquid such
as water is blown 15 onto both surfaces of the glass substrate 15 through
washi ng nozzles 13 to out a mashlng process while the glass:
substrate 15 is causedg % G Lo

"R The slurry conpri sg 1 0% ; ! i spersing medium for
these abrading parti ; ificial dianond
obt ai ned by & shock ail, artificia
di anond partit] es \ ) . 2 are primry
particles an@ ¢l usgle ¥ 3 g £220.05m - 0.2m t hat
are secondary 3 » ) ; i angnd “particles are
used as the abf #n t he [Eber5|ng

medi um The o #0 aptificial dianond
particles bowtf ri ngggasgexturing
process, smal| pri stey/ particles are
pressed onto the surfaces of the oI. R ¢ by neans of the
processing tapes, and lines of 30 grooves that afe t¢ Detdnme the texturing
| ine marks apge] thereby formed on 9 the surfaces|of Ahe glass substrate
with short intkrve in_between. In the neantinme, Ahescluster particles
that are pressed ontogtdwe surfases of the gl ass bstrate with an
excessive force are broken upli.po smalter—clustef particles or primry
particles and si-nce these broken up pa?tF%les (o oYt ate on the 5 surfaces of
the gl ass substrate, clear texturing |line marks c? be fornmed unlfornty
over the surfaces of the glass substrate w thout form ng unwanted
scratches. In other words, since snaller primary particles operate on the
surfaces of the glass substrate with an approxi mately even force, these
texturing |ine marks can be forned cIearIy and uniformy. 10 The abradi ng
particles are pr 8 NaTa¥ol'aui et IOWN as t he’

expl osi on shock Jtf .:;}.ﬁ@lﬂ;rnﬁ :J 1 Kes: bnt  Publication
Tokkai 2000-1363 IREHCR G ol 08 217 #a di anond :
material conprisgng Hitdgh  tenperature by
provi ding a shoc 45 ;f¥15 artificially
produced di anon ¢les with density
in the range of 7. ' ik aedlensity of natural
di anond which is 3. 518/cn8) can be art|f|C|aIIy obtalned The rate at which
abradi ng particles are to be contained is 0.02 weight % or over with ‘
respect to the total amount of the slurry. If the content 20 is |less than
0.02 weight % it is not possible to obtain clear and uniform texturing

i ne marks. Since no significant 3??;3? an be obtained in the nunber of
texturing line marks or average s oughness by increasing the
content of the abrading particles beyond 3.0 weight % it is preferable to
set the upper Iimt of the content of the abrading particles at 3.0 wei ght
%in 25 order to limt the cost of the abrading particles to be enpl oyed.
The di spersing nmedium conprises water and an additive. The additive
conprises higher aliphatic am de and at | east two selected fromthe group
consi sting of glycol conpounds, organic phosphates and surfactants. The
rate at which the dispersing nediumis to be contained is 0.5 30 weight %
or nore with respect to the total anount of the slurry. Since no 10
significant change can be obtained on the surface of the glass substrate
even if nmore than 5.0 weight % of dispersion nediumis used, it is
preferable to set t he upper |In1t of the content of the dlsper5|on medi um
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15 dycol conpounds have affinity with abrading particles and hence
function as a dispersant. dycol conpounds also serve to prepare a uniform
di spersant because they have the effect of reducing the viscosity of the

di spersant when.the dispersant is pSeffared. Since they also have affinity
with water, the glass substrate can be washed efficiently after the
polishing 20 process. Exanples of glycol conpound that can be used i ncl ude
al kyl ene gl ycol, polyethylene glycol, polypropylene glycol and diethyl ene
butylether. The rate at which glycol conpounds are to be contained is in
the range of 20 weight % -60 weight % of the total anount of the additive.
If the rate of content is |less than 20 weight % the dispersion
characteristic of the abrading 25 particles is adversely affected. If it
exceeds 60 weight % it becomes difficult to formtexturing |line marks
clearly. Organic phosphates have the function of controlling the generation
of abnormal protrusions (burs that are forned by polishing debris and

. becone attached to the surface of the glass substrate) on the substrate
surfaces. 30 They are esters obtai ned by replacing a hydrogen at om of
phosphoric acid 11 (H3POgm wth alkyl or allyl group. Exanples of organic
phosphate that may be ugsie atlc salts and -aromatic salts such
as phosphates of polyo kb s he rate at which

or gani ¢ phosphatzes arg f 5 weight %- 40
wei ght % of thegota gntent is |less than
5 weight % abn&rt.l . If it exceeds 40
wei ght % it befopeg arks clearly.

Surfactants have ¢ on gapebility of

abr adi ng partlcge~, sed include 10
noni oni ¢ and angc : ' surthagd ants are to be
contained is 20 g : J f the additive.

Slurry may be produced by addlng NYPoHe g Q water, further _
addi ng thereto an addi tive conprising hlgher al 1 phatd c am de and at | east

: pounds, organic 15 ,
phosphat es and sw factan 9% h a homo-mi xer. A -
tape of woven cl oth, unfiiren cI@ T / (having hair known as-
piles attached to the surface) or ralsed7elo ~—w-th at | east the surface
portion (or the portion that contacts and actual Py acts on the surface of -
the glass substrate) conprised of fibers wth thi'tkness in the range of
0.1m 20 5.0m nay be used as the processing tape. If the thickness of these
fi-bers is less than 0.1m the contact between the fibers on the surf.ace-
portion of the polishing tape and the abrading particles in the pollshlng
slurry dimnishes and the abradlng partlcles cannot act on the surface of
t he gl ass substrat Qi bk . - gleaxllir i ng 1.i ng marks -
cannot be forned ('a _ IR s cxceeds 5..0m
on.the ot her hand, ¥ he R S R f Or i ng t he
surface portion of th-- . A | ng | i ne mar ks
bstrate.

Cbnparlson tests were (Test 30 Exanpl es
1- 15 and Conpari son” T mth 12 dispersion
medi a having different conp03|t|ons for carrylng out a texturing - process

on the surfaces of glass substrates (with dianeter of 2.5 inches and

t hi ckness of 0.63nm. d ass substrates that were prelimnarily mrror-
pol i shed and had a surface reinforcing process carried out, having an
average 5 surface roughness (Ra) ﬁm% were used for these tests. The
texturing process was carried o i ng the doubl e-surface surface
processing apparatus shown in Fig. 1 and under the conditions shown in
Table 1 below. Table 1 Rotational speed of glass substrate 300 rpm Travel
speed of processing tape 3.0 inches/mnute Hardness of rollers 45 duro
Tension-in tape 11 |bs Gscillation frequency 5.0 Hz Supply rate of slurry
15 mM/mnute Processing tinme 20 seconds 10 In each of Test and Conpari son
Exanples, artificial dianond particles (primary particles) wth average

di aneter 20nm or | ess produced by a shock nethod (explosion synthesis

met hod) were used as abrading particles. The average dianeter (D50) of the
cluster particles (secondary particles) 15 conprising these artificial

di anond particles was 0. 111m Also in each of Test and Conpari son
Exanpl es, a tape of woven cloth with thickness of 700pm conprising nyl on
_fibers of thickness 2.0pmwas used as the processing tape. Measurenents of
the follomnng four ki nds wer e nade on each of Test and Cbnparlson
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maxi mum hei ght difference (Rmax) between a hill and a valley on the glass
_Substrate after the texturing process. (3) If abnormal protrusions (Rp)
*.exceeding 100A are preésent on the surface of the glass substrate after t he
texturing process, the glass substrate 5 is considered defective and
indicated in Tables 4 and 5 belowaﬁﬁ symbol "X". If there is no such
abnormal protrusion, the glass substrate is considered -good and i ndi cat ed
in Tables 4 and 5 bel ow by synbol "0". (4) Conputer inmage photographs. of
the surfaces of the glass substrates after the texturing process were’

I nspected to judge whether 10 texturing line marks are clearly and
uniformy forned with a line density of 30 lines/pmor nore. The
inspection was carried out by using an optical observation apparatus
(product name VMX-2100, produced by Vision Psytec Co. Inc., using netallic
hal i de 180W Il anp as |ight source). The judgnents by the use of this
optical observation apparatus was carried out by using 15 photographs (wth
a low magnification of about 4 times) of the surfaces of the glass
substrates illumnated by light. If texturing line marks are not forned
clearly and uniformy with a line density of 30 lines/pmor nore, the gl ass
substrate is considered de tive and i ndicated in Tables 4 and 5 bel-ow hy
synmbol "X". If such text re f.ormed cIearIy and uni formy,
20 the gl ass substrate ig i
bel ow by synbol £'0". %
carried out on tbe gl
conposi tions shogd i n&

carried out on : ; srE o sanplle8®wi t h

conp03|t|ons showrj4 A - Fults are shown in
Tabl e 5 gi ven bebqw s ¥ ; AddiAci. v Hi gher d ycol
Organi c Sur f act ant At i ¢ /conpound phosphat e
amde W %wth riespect to the total gtsd 0 the total amount
of additive anount- of slu 1 98.00 1.00 1. 00 60 30 ¥0 2 98.00 1.00 1.00 45
25 20 10 3 98.08 Q. 1. : ./A0,c1.00 40 50 -- 10 5

98.00 1.00 1.00 2§ 50 20, Ip—6-< 0 40 10 7 98.00 1.00-

9 98.00.1.00 1.00 20 50 10
20 10 98.00 1.00 1. 00 50 20 10 20 11 @§550 1. Q;GO 50 20 60- 10 10 12
96.00 1.00 3.00 20 60 10 10 13 94.00 1.00 5.00 20.60 10 10 14 98.00 1.00
1.00 20 60 20 --- 15 98.00 1.00 1.00 50 30 20 Table 3 Comparison Pure
~Abrading Additive H gher @ycol Oganic Surfactant Exanple water particles
al i phatic conpound phosphate amde W %wth respect to.the W %wth -
respect to the total anount of total amount of slurry additive 1 98.00
01.00 1.00 100 - 2-98.00 1.00 1.00 -- 100 - 3 98.00 1.00 1.00 -- -- 100 -- 4
98.00 1.00 1.00 -- 80 10 10 5 98 00 1 00 1.00 15 70 -- 15 -6 98.00 1.00
1.00 -- 20 40 40 A aabbadabl € 4 Test Ra(A)
Rmax(A) Rp(A) Mcr 3 0 0 3 5.26 650
0 45147300 88 0 0 -8 565630
0 95137300 B 75 0 0 13 5.02
65 0 0 3

FIG.6



14 4.81 77 0 0 15 5.55 80 0 0O Table 5 Conparison Ra(A) Rmax(A) RpWM cro
Exanple max 1 5.65 90 X0 2-1.93 450 X 3 2.76 40 0 X 4 3.80 70 0 X 5
3.08 49 0 X 6 2.12 40 0 X 7 4.70 88 X 0 5 Although texturing |i-ne marks -
are not formed clearly and uniformy/8over the surface of the glass
substrate if the average surface roughness (Ra) of the glass substrate is
4A or less (as shown by Conparison Exanples 2-6 and in Figs. 4-8), they
can be forned clearly and uniformy if the average surface roughness
exceeds 4A (as shown by Test Exanples 1-15 and 10 Conpari son Exanples 1 and
7 and in Figs. 2, 3 and 4). This leads to the conclusion that a necessary
condition for formng texturing line marks clearly and uniformy at a line
density of 30 lines/Kmor nore is to carry out a texturing process on the
surface of a glass substrate with average surface roughness exceedi ng 4A.
15 Although the average surface roughness of the glass surface may exceed
4A, abnormal protrusions exceedi ng 100A may be present (as shown 16 by
Conpari son Exanples 1 and 7). An investigation may |ead to the conclusion
that the average surface roughness exceeded 4A and texturing line., marks
were formed clearly and uniformy by Conparison Exanples 1 and 7 because
addi tives containing higher aliphatic am de were used but that 5 abnarnal
protrusions were al so f g se_the content of higher “aliphatic am de
-was too high (exceeding Foare Bl e of the additive). If
slurry sanple of a ki ;i Breaei ght % or  nore
“with respect td the rand if the additive
10 conprises Hhtgher 0 wei ght % - 60 ,
wei ght % (t hatRi[s, - : nmore sel ected from .
gl ycol conpoundg v ! 24 » wei ghtaa% organic
phosphat es wit hiln LT 9 And surfactants
within a rangé?u z ‘ _ %QS total amount of
LT F 717 ly and uniformy

over a glass sibstrate with all W0 | i/nes/gmor nore in the
absence of abn protrusi ons exceedlng VX (asy &¥8wn by Test Exanpl es
1.15 and in Figs. 2 and 3). In sumary, texturling |line marks can be forned
clearly and urff Forw 20 with a line density of 30 2ki nes/ pmor nore on the

surface of a glgss subsbg ate abnor mal protrusions '
‘exceedi ng 100A if a nethod of 0t¥ s ) s » enpl oyed. 17 CLAIMS 1. A
met hod of forming a surface of a glass substrate of a nagnetic hard di sk

wi t hout abnor mal. protrusions exceedlng 100A and #vaving an 5 average surf ace
‘roughness exceedi e e e : _ Bl Ni f-Or 11l y. on saj d
surface with a | R - met hod conpri si'hg
the steps of rot ry on said
surface of said i'ng tape on said
surface of said ng tape; wherein
said slurry conp cial dianond
produced by a sh Slmcn ' ' or abr adi ng
particles, said abradlng partlcles belng contalned in an anount of 15 0.02
wei ght % or nore with respect to the total anount of said slurry, said
artificial dianond particles with average dianeter 1nm- 20nmthat are
‘primary particles and cluster particles with average di ameter 0.05pm

0. 20pmthat are secondary particles conprising said artificial dianmond ‘
particles being used as said abradin articles; 20 wherein said dispersing
medi um conpri ses water and an addllﬁ ﬁﬁm d additive being contained in
an amount of 0.5 weight %or nore With respect to the total anount of said
slurry; wherein said additive conprises higher aliphatic am des in an
anount of 20 weight % - 60 weight %wth respect to the total amount of
said additive 25 and two or nore selected fromthe group consisting of

gl ycol conpounds, organic phosphates and surfactants; said glycol conpounds
bei ng contained in an amount of 20 weight % - 60 weight %wth respect to
the total amount of said additive, said organi c phosphates being contained
in an anount of 5 weight %- 40 weight %wth respect to the total anount
of said additive, said 18 surfactants being contained in an anount of 20
weight %or less with respect to the total ambunt of said additive; and
wherein said surface of said glass substrate is fornmed w thout




abnormal protrusions exceedi ng 100A and with an average surface roughness

5 exceeding 4A and texturing line marks are forned uniformy on said
surface with a line density of 30 lines/pmor nore. 2. The nethod of claim
1 wherein said -abrading particles amgg/gcontained in an amount of 0.02
weight %- 3.0 weight %wth respect to the 10 total amount of said
slurry. 3. The nethod of claim1 wherein said additive is contained in an
amount of 0.5 weight % - 5 weight %with respect to the total anount of
said slurry. 15 4. The nethod of claim 1l wherein said processing tape
having a surface portion nade of a woven, non-woven, raised or flocked
cloth material conprising fibers with thickness 0.1pm- 5.0pm 20 5.
Slurry for using in a texturing of a glass substrate of a magnetic hard
disk to obtain a surface w thout abnormal protrusions exceeding 100A and
havi ng an average surface roughness exceeding 4A and to formtexturing
line marks uniformy on said surface with a line density of 30 |ines/Jimor
nore; said slurry conprising: 25 abrading particles conprising artificial

di anond produced by a shock nethod; and a di spersing nediumfor said
abradi ng particles, wherein said abrading particles are contained in an
anmount of 0.02 weight %or nore with respect to the total anmount of -said
slurry; 19 wherein said 3 i cial dlanDnd particles with average di aneter

| nm - 20nmthat are pri gl e -nd cluster particles with average

di aneter 0. 05pm 0. 20p BE conpri sing said
artificial diamand pa iy £ 3 particles; 5 wherein
sai d di spersingsmedi uriEes iy 7 pe,| said additive
bei ng cont ai Redgiln N ' with respect to the
total anount of 4daig onpri ses higher

al i phatic am des |i wei ght %@ with respect to
the total anount g ghor e selected fromthe
group consistinglo EpE R sphattess and surfactants;
sai d glycol conpounds bei ng dont oM spunt /of 20 weight % - 60
“weight %with regpect to the total anount TO0Mai d /adsd ti ve, said organic
phosphat es .bei ngjcontained in an anount of 5 ei ght % - 40 weight % w th:
respect to the totalanount of said additive, saif. 1b surfactants being
contained in an gnDuntUZQ; erght. % W t h respect o the total amount of
said additive or less. 6. The %ﬁ&rry -m ¥ wherein said abrading
particles are contained in an anount o? 0 021wm|ght %- 3.0 weight %wth
respect to the 20 total anount of said slurry. f. The slurry of claim5
wherein said additive is contained in an anount of 0.5 weight %-.5 weight
%wth respect to the total amount of said slurry. 25 20 ABSTRACT . .METHOD
OF AND SLURRY FOR TEXURI NG GLASS SUBSTRATE OF MAGNETI C HARD DI SK S
Texturing line nma er a surface of a
gl ass substrate f will be no
abnormal protrusi wll be 30
lines/[err]m or uppl ying slurry, on
the surface of th sing tape on the
surface of the gl ng tape. The slurry
i ncludes abrading particles of an artificial dianond material produced by
a shock nethod and dispersed in a dispersing nmedium As the abrading
-particles, artificial dianond particles with average dianeter 1nm - 20nm
that are primary particles and cluster particles wth average di ameter 0.05
[err]mO.20[err]mthat are secondary particles conprising the artificial

di anond particles are used. The diigﬁrsing medi um of the slurry includes

wat er and an additive that conta]ﬁ her aliphatic am de and two or nore
selected fromthe group consisting o gl ycol conpounds, organi c phosphates
and surfactants.



