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PCT/ US96/ 11267 METHOD OF TEXTURI NG A SUBSTRATE USI NG AN ABRASI VE ARTI CLE
HAVI NG MULTI PLE GRI T PARTI CLES METHOD OF TEXTURI NG A SUBSTRATE USI NG AN
ABRASI VE 5 ARTI CLE HAVI NG MULTI PLE ABRASI VE NATURES Fi el d of the
l:ovent i on TWO9BME2ENt invention relates to a method of t expetuSednize -
substrate, particularly a rigid d| sk using a coated abrasive article
conpri sing a backin havin ast two regi ons of abrasive coating

bonded to one side 8“'1?9 9FadRATY INGTﬁeS%ngsUSI ABRASAVE JRTHHEASi ve

coating have different abrasi WAVING MOITIPLEBRRIOPARTICIER the [nvention 15
I n many abradi ng or polishing operations, a finer finish is desired on one

part of a mrkplmnmnmmmmKWGnasmnsmmv@sm@m ABRANIYEO!

produci ng such a final surface is to _abrade the entire workpiece surface
withva coarsé abrasi 4BTICEEHAYINGMULTIPLEABRASIVENATUBESa fine abrasive

is used only on the part of the workpiece requiring the finer finish. An
alternate 20 nmethod is to abrade the entire workpiece with a fine

abr a%i ve thus Hﬁnldtoftiglavéntm finish, and then roughening part of the
surface with a coars rasive to provide tatg?&e I red rougher section.

b
Per sonal conputers, ?BWS?{'AUEW lendelates A0 taupng 2 pstratenes,
frequently cont éyaﬂlcalaﬂyﬂh@ld%@ﬁﬁﬂéﬂ&dﬁtéﬂ%ﬁ%f@aﬂﬂe\é@ F“*“‘ £hbhdhig Ves 25  a

rigid thin filmnetal or nonmetal disk as the substrate for the magnetic
medi um coat i}g. hrvieg atleast o wegiopgefabpsive geating banded|taone sitle ofthe ch wi | | be

coated w th mg%ﬁ&%ﬁfg "Rl R leadt SR rédichs B nseet{oﬁ{xﬂ%ﬁat%g dﬁfér Pgbﬂaﬁver portion

of the annular surface and a finer tinish ont ron of the
annul ar surface.nafupesone conventi onal arrangenent, the th|n filmrigid disks
are 30 manuf actured by el ectrol ess nickel plating a thin-filmof nickel
or nickel alloy onto an al um num base, such as ni ckel/phosphorus (N -P),

which is then pq;,icﬁ qnagfa,e\ﬁ%htidnne mrror-like finish. After polishing,
the Ni-P WO 97/
PCT/ US96/ 11487 In many abrading or polishing operations, a finer finish is desired on

one part of a workpiece than on another part. A conventional method of
producing such a final surface is to abrade the entire workpiece surface with
a coarse abrasive, leaving a rough finish, after which a fine abrasive is used
only on the part of the workpiece requiring the finer finish. An alternate
20  method is to abrade the entire-workpiece with a fine abrasive thus imparting -
a fine finish, and then roughening part of the surface with a coarse abrasive
to provide the desired rougher section. '
| Personal computers, which have become common in the current
times, frequently contain a rigid memory disk or hard drive, which involves
25  arigid thin film metal or nonmetal disk as the substrate for the magnetic -
medium coating. The annular surface of the thin film disk, Which will be
coated with magnetic media, requires a coarser finish on the inner portion of
the annular surface and 2 finer finish on the outer portion of the annular
surface. In one conventional arrangement, the thin film rigid disks are
{ 30  manufactured by electroless nickel plating a thin-film of nickel or nickel
. alloy onto an aluminum base, such as nickel/phosphorus (Ni-P), which is

then polished to a very fine, mirror-like finish. After polishing, the Ni-P



coating is textured, followed by the application of a nmagnetic coating(s)
thereon to formthe magnetic medium Nonmetal substrates, such as glass or
ceram c substrates, also are used in the rigid nenory disk industry in

pl ace of the netal substrates. For these nonnetallic substrates, there is

Nnoy 5 met al Wb opéed? al |l oy coating applied onto the netal bRSeudeginee
subsequent polishing, texturing, and magnetic coating application. Rather,

the surface of the glass or ceramic.rigid disk itself is polished,
textured, and ther® "?é?teicr\’éefrgﬁw@?fl%y&?éﬂ’ff@g‘i’“s°f_fﬁ’f’%‘ﬂ'?é%éﬂ?§%? ed thereon
wi t hout interposi fikrédivto To¥inithe Magh@ticahedilnh. OMomiRaAlistisstraiey, Shch akQlass
Rigid disks require a fairly consistent surface texture in order for the

di sk to perform piospeAMic subiteatescalsq gra upaddn thesigidynemony disk indystey I8t a t hin
filmrigid disk i (dolan) ASEndeiind : ary for
the menory area vyagﬁgp{ﬁﬁe su?‘?’asgéte%'rﬁ‘?@ﬂ&%eceséég%i?gr h%lg%g%?I andi ng
zone. The | andng metal @r mietapalloyl dogtirg appled ontdithe medd! Basebeford dbgFuénd 0. 95- cn)
wi de 15 inner annu{i t portion of, the disk, regé.li r.es ﬁ\ éeerl tively rough
finish to mnim z@oUSNEstExRING, AL, RASHFEICCOPYNG BEHGREN RABEIMERITERG ¢t he
read/write head oRfeHeadldsh!Br eramie Mgl Ttself istpofshdd,| teured Nd tiordages N9 al so
eases the separation between the conputer head and the rigid disk when the
computer is first thamagngtigepating isdirectly appliedthergomwithut interpesingianyed, it is
difficult for the LSK; i nni ng because of too nuch head/ di sk
contact. The surfgﬁegalroaﬂ%%ﬁgﬂsog%%ﬂ#ﬁ'andi ng zone preferably has an Ra of
about 40 to 6Q0Angst r oiigid tiskcrentiresairlytconsistantsurface edxamé inadexfacthef t he

di sk, typically the outer, annula rface portjon of the disk,. es not
nead 10 be as 1 oudik DaeTorE PRl T KGR RIS oRghegt s Gl 5B BBhgst 1 ons.
A lower Ra m nim z@g disk is a OMBFntiseSsT th subB& fishHRR)McEashy tdhenabl es | over
flying heights of the read/wite head which result's in higher recording
densities. The tememomarepversusstbe purfage finishorgcessary forghgkead dandinggeneof rigi d
di sks. Texturing ' ! [ ..t he di sk
which wi Il bear tTﬁ%’g#&gﬁg??g&%ﬁ%aégg?%hﬁgéﬁégwa@f 3%1“8@?%2‘?%% uni form
scratches 30 15w trmesirafar podiohiofite disiigrequires azelativelytraugh fidishyto .
tc'e)r(fﬂ{“; ﬁgegtcgg'npﬁ:néﬁ@z'egﬂe %?cltig}n L ErcRor hwsen K histdnd S rehd itk 1idhd - D SK
on startup and shutdown of the drive. The texturing also eases the

separation between the computer -head and the rigid disk when the computer
is first turned on. If the disk is smooth and untextured, it is difficult for the
20  disk to start spinning because of too much head/disk contact. The surface
roughness of the landing zone preferably has an Ra of about 40 to 60
Angstroms. In contrast, the memory retention area of the disk, typically the
outer annular surface portion of the disk, does not need to be as rough, but
is preferred to have an Ra of about 20 Angstroms. A lower Ra minimizes
25  asperities on the disk surface and enables lower flying heights of the
read/write head which results in higher recording densities.
The texturing process is critical to the performance of rigid disks.
Texturing typically produces, on the annular surface of the disk which will
bear the magnetic medium coating, a random pattern of uniform scratches
30  with sharply defined edges in a substantially circumferential direction

relative to the center of the rigid disk. Disk texturing accomplishes a
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PCT/ US96/ 11267 nunber of purposes, including inproving the aerodynam cs

bet ween the conputer head (which reads and wites data on the disk) and the
surface of the magnetic coating on the disk. The scratches forned during
texturing nmaNeo9neeersi er for the head to distinguish bytes gbriRéyas@ti on
between 5 “tracks on the disk. If the scratches are too deep, however,
this may cause a | 0ss _of data. on. the.ri sk surface_ texturing has

) id djsk. Di
traditional |y beel™RELSHIHTPAHS clidingding I"!i'gldb%%e@‘gmgsf Rrowesnfhe v Loose

abrasi ve sl urri escqmiputdrtead (MhichGends hd @ity B&h%ﬂftﬁ@diékz afid fhe YiERE @Rt i al
scratches that haye sharply defined edges with 10 the appropriate depth.

The use of | oose BBMagrefis coptipgondhe disk. satches fomaehdhsing dekturinga nunber of

di sadvant ages. FoqalidibéRieEfor theltfead %ﬁinﬁaﬁ'ﬂ@ﬁf?ﬁ%aﬁgﬁb&%%e a large

anourt of debris and waste. As a resu mrigi I sks nmust be
t hor oughl y cl éanettackpon thealisk. 3fthe saratchitsate too déep; howeaet, thiemay eaisé Be abr asi ve

slurry. The | ooseg abrasjve slurry also results in a 15 relatively high
amourft of wear oﬁ'°ﬁ1@é¢i&ﬂﬁﬁfeﬁ‘ﬁ‘dé‘§€d for texturing. To overcome the above
not.ed- di sadvant ages agmigicivfabéitentutiig hﬁQ&ﬁitﬁhilB%é’rf%cg&%iﬂfsh&fw %ﬂgagf' d di sks

abrasive lapping filns have been used to texture
Such a | appi ng filPpsetabrasive plusyy.chorse iabrasiveslyrsies provide theirequisitacki ng havi ng an

abr-asi ve | ayer c LSt : sof d ' i 0 _.dispersed in
a binder. The ab?gg‘g?@{é*a'a?%ﬁ‘"'ﬁ%%’%ﬁ?’?g{@g@géﬁwﬁ %@ggga%wﬁ'c filmto
form a thin | ¥yerthesppropriatasdepths Fheaseofipaseiabmsivi slotnies 3, lenssned i al |y 1 at
ot her than the partial protrusions .af sone of the abragiye parti.cles.
During use, the ?agsﬁéfpmgldﬁ"ﬁl"%'s%{c? 18 3“.88%?%#%?’8@% é‘GE%QSFS Tasegr f ace to
i npart the text ursurfibiedr@itda m&mhwoﬂde&img v&EteP%IsQlfgsuﬂpmé‘g\iﬁﬂlnP' ot hs

as

coated on a 25 surface with an abrasive slurry een advanced as an
alternate to | apgighddisksimust be tharqughlyricleaned)to meneove ainyrefidiahsunfidcal or et al

cl ean process t parsdlisTi BERBE RN, “The B b SRR ViR Aevl |
i .e., the redtst achlatvdy ligh ahound efiwess toalthepajuipnmehesed for tékturingl f ace bei ng
textured. For exanple , 307, 593 _étlﬁ%cker et al.)

di scl oses a nonwoven ?%?VSE%E%%PHN%"%%BA)%‘W?@ S assogiated Mith9osen that i s

used for texturi rafrasiegslbiries, coRed abrasiASpRALHINSE Ave Yerfused to texture the
thin film rigid disks. Such a lapping film typically comprises a polymeric film
backing having an:abrasive layer consisting of very ﬁne abrasive particles.

20  dispersed in a binder. The abrasive layer is typically coated on the polymeric
film to form a thin layer which has a surface profile which is essentially flat
other than the partial protrusions of some of the abrasive particles. During
use, the lapping film abrades a portion of the substrate surface to impart the
texture therein. Recently the use of porous nonwoven cloths coated on a

25  surface with an abrasive slurry has been advanced as an alternate to lapping
film to uniformly texture thin film metal or metal alloy coated rigid disks
before application of the magnetic coatings in a clean process that generates
high quality scratches and avoids reweld, i.c., the reattachment of abraded
metal particles on the surface being textured. For example, U.S. Patent No.

30 5,307,593 (Lucker et al.) discloses a nonwoven substrate having an abrasive

coating thereon that is used for texturing magnetic media substrates having a
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PET/ US96/ 11267 thin-fil mnetal or nmetal alloy coating. The porous nonwoven
substrate provides advantages such as the ability to collect and entrap
swarf and debris during the abrasion. USSN 08/301, 254 (Wedell et al.) filed

6-Sept enber W@drmpgy assigned to the assignee of the presentpdrfiésffag. S
di scl oses conbining the texturing characteristics of a | oose abrasive

slurry and a fixed. abrasi ve..t aj rovidi.ng a water sol ubl e abrasive
coating on a nonm’g‘}‘g‘ﬂ"‘r{ﬁﬁtﬁ!r‘ﬁr&f"gﬁﬁ%’ﬁ%ﬁ?"& g‘é?&”%?ﬁ%‘%‘,’“f‘(ﬁ Mhr asi ve
slurries, film baslsaded sp@itages sudhiib thebility @rioNsce and@ftsp SwhrdRid N9 product s,
requires, at a mninu second texturigqg St%@ﬂi n order to produce the

0
difference in surqéﬂﬁg%@%t‘é?@%éésﬁoyﬂ@ HWeslell giealr fledd nenory area
and the |anding zs}]%f‘emblelr ?994%&%&6&;%%0fﬁggss@F%éhﬁé‘pﬁe@mQggﬁg s an abrading

material conprising a backing co W Ivelry w and narrow

paral | el abrasi vedisbets cogbining the sakhaing wharsdteristiss efadboseabtasiveslogy a di f f er ent
grade of 15 two different abrasive grades and regi ons .between the strips
bei ng devoid of a2 -&F‘z@?’%"%‘a&“t ‘?Yr@.%"@gg&-‘“ﬁ?ﬁé?‘?‘%&@‘??’%%&“&&omy 1992
teaches a roll ofpoabioesi Mgefizape for flexible magnetic di sks and magnetic

tapes, where the abrasive grain size gradually increases fromthe free end
of the tape to the cerfash obthesefaethas loose@brasiv slursies Jilm backsd ldppingg wound

counteracts the | ' ' ' At ilized, the

abr asi ve tape hasﬂg'g’ﬁaﬁfl? g‘?m aﬁ?g@{ﬂ%ﬁg@é‘f’ﬁ??gtg,g%%%wﬁ’g%ﬁgﬁ%phaOf t he tape

as it is unwoldnd secand texteringitép. in dRled tirodRe thediffereivedn &ikfadeitexnut®92 t eaches

a roll of coated ab i ve t. for the polishin f netic recording

medi um where the® gﬁe‘ﬁé’%‘%ﬂ“ﬁ'ﬁ%“‘ﬁ&'ﬂﬂ'&mﬁ@‘g\;g"rlﬁ ®fig the | ength of

the tape fromthe fredssnpatém No)875938 @andi) tédeRes'anlabradihf ehaldriapsur e of bei ng
wound count eracts the binder_ hardness_ variance and thus, when utilized, the

abrasi ve tape hasCOH'PHE B Paskingrcoated aith selativelyovige ant narmew nagallgt h of the t ape
as it is unwound %F&ka@ﬁin?ﬁ}aﬁh ?@Pcr%nt strips eac#co?rtahﬁﬁé £ Birreldgt gl‘gdelglﬁ’ 006 (Lal

et al.) teaches texturing
15 two different abrasive grades and regions between the strips being devoid of

any abrasive coating.

JP 4-141377 published 14 May 1992 teaches a roll of abrasive tape
for flexible magnetic disks and magnetic tapes, where the abrasive grain size
gradually increases from the free end of the tape to the center of the roll.

20  The pressure of being wound counteracts the larger abrasive grain size and
thus, when utilized, the abrasive tape has a uniform abrasiveness throughout
the length of the tape as it is unwound from the roll.

JP 4-210383 published 31 July 1992 teaches a roll of coated abrasive
tape for the polishing of magnetic recording med_ium, where the hardness of

25  the binder is varied along the length of the tape from the free end to the
center of the roll. The pressure of being wound counteracts the binder
hardness variance and thus, when utilized, the abrasive tape has a uniform
abrasiveness throughout the length of the tape as it is unwound from the
roll.

30 U.S. Patent No. 5,166,006 (Lal et al.) teaches texturing thin film

disks by use of a chemical etchant process.

-4-



di sks by use of a chem cal etchant process. -4- WO 97/ 06927

PCT/ US96/ 11267 U.S. Patent No. 5,167,096 (Eltoukhy et al.) describes a

di sk-1i ke abrasive pad having a backing conprising regions of different
conpressibilities which produce a deeper-groove texture opposite a | ess
caurpr essi bl e W97068%7 t he backi ng at the inner dianeter of apgraisee267
USSN 08/398, [98 (Ohishi) filed 2 March 1995 and assigned to the assignee
of the current inventi ' t_hi. jImrigid

di sks using an abrasi vgrsér I'C Igg'?dﬁépﬂqygkﬁgo%yggﬁég&gggﬁ(?& éﬁsﬂ.e USSN

08/ 514, 417 ( St ubbsbresivespad)hating e tacking/ogpsising Bgonsnfidiferemgned to t he

assi gnee of the current b| nye%i nbwtéleac es a net hod of naki ng 10 abrasive
articles having afoTRESbiftss EBiP &t AERFRPOY IEPUES RO /g, wherein
the regi ons havi ngosipredsiiepiirt ithebdcking Bedhe ifmer didhédlerarialigt. of naki ng sane.
Summary of the Invention present invention relates to a

15 h
net hod of text#ring suH§§N&8§§§,lB§K@m&ﬂeﬁiﬁd 3 Mardly 1998 andassigned toghe as

magneti c nedi a. Igss%&gﬁy#gﬁ{ Cfn%ﬂgﬁg{oﬁ;stgme% _ %6&8{5&:{; 1@3&?"@ a met hod of

texturing a surface-o | 0 Sinul taneously irst area
on sai d surface hagidiisksiusing &1 atsasivieacticld compsiking nistasivesconmposites/ ea on sai d

surface having a secon rf | ni.sh, sai 0 net hod _conprj sing the

steps of: (a) cont a@ﬁgﬁdﬁ&ggé&z&’%}?@t g&r)g’#%a] 1 Augusty 995 2ad assigned ¢ ¢ e

conprising a firste meqéseygebamwanaeniinbaiﬁoa.he&aéyﬁmaawapmaa a second
abr a

regi on having a second sive nature, both regions bonded to a backi ng,

said first abf@si perasivgaiteleshaving atleast &ve Fagionp g V¢ comtingrputing.asi ve
nature; and 25 : . ' | abr asi ve
article or saidr Vé‘?’ﬁ'“&f‘é%bv‘d"? R%s%@t%ﬁgg%ﬁﬂ@?ﬁgﬁd lﬁ’%*c!@?%gg‘tﬁﬁﬁ%l ons to

i mpart said firstsamd second surface finishes. The abrasive nature of the

coating can be altered by using different.size abrasive particles,
different types of abrasive particles, adding fillers or additives to

Summary of the Invention

-

15 The present invention relates to a method of texturing substrates,
particularly rigid disks for use as magnetic media. In particular, the present
invention relates to a method of texturing a surface of a rigid disk to
simultaneously impart a first area on said surface having a first surface finish
and a second area on said surface having a second surface finish, said

20  method comprising the steps of’

(a)  contacting said surface with a coated abrasive article
comprising a first region having a first abrasive nature and a second region
having a second abrasive nature, both regions bonded to a backing, said first
abrasive nature being different than said second abrasive nature; and

25 M) moving at least one of said coated abrasive article or said
rigid disk with respect to each other under conditions to impart said first and
second surface finishes.

The abrasive nature of the coating can be altered by using different size
abrasive particles, different types of abrasive particles, adding fillers or additives to

30  affect erodability, different binders, different coating patterns, different size or shape

of abrasive composites, or varying the density of abrasive composites. The abrasive
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30 affect erodability, different binders, different coat | ng patterns,
different size or shape of abrasive conposites, or varying the density of
abrasi ve conposites. The abrasive WO 97/ 06927 _

PCT/ US96/ 11267 nature can al so be altered by changing the ratio of

nat eri al s i nwasgoeRrasi ve coating, e.g., the binder to abrapcyRssiided
rati o, or by the processing conditions, e.g., different coating nethods, or
di fferent degree IF I ' ] ad ) Lcations to
create an abrasi v%f“(’:rggﬁﬂaa %ea%}feﬁeg bﬁ'ﬁ“"a r?stlp%/gm%grf ﬁ' ?f’: g]lg '"o@g%ﬂaf'v%f°apmg’

t herein, that wheegf thelbjndettocatirasive geditmtio s bymh'eqirbcessig@eoﬁﬂiﬂngi, iehi ng f
article dependi ng,.qn the hardness of .the rkpi ece a t.he abrasiveness o
the cured binder EFEEY ‘i?é“‘fﬁf@?tg?%: OWE&W\(@&@&*’EW&S %a'm%ﬁék peerglied
herein means or rgipfiéstiohtoldiatst dbrdsiveRbatinghaRig A6 hbiasi FOBidMS dr @ril TPAr t @
surface finish (e%pﬁz textured or snooth n{go a és_urface 10 of %nwprlgpl ece.
The surface of5 a thefelopthet whendfllyeured. menes l%yﬂmh@or&bﬁavbhﬁblmmMﬂd;pm;dmgany
ways, such as re ' 2 i . e .h syrface
Foughness, or | ool e panéiBloPle Sorkgi 4G4 Ak bIREd GERE RN iper e
surface. As used theewm.n, "different abrasive nature" nmeans that the surface
of “a workpi ece has one.area haying an Rg at |.egast 10% preferably at |east
about 20% gr eat er tha(ra;n}eﬁ’ Tafg abr. coptuze saéé‘ﬁﬁ‘? e%"é‘&.ea“sﬂé‘&?ﬂ”oa" g abifyof | s
defined as the nemgubrasdiéoatihg i impart i stk ifRisRYEE, ARRuRd &Qﬁoéﬁ.?]?&%ﬁggé;t Q-n

It is the arithmetic average of five individual toughness deptf whe|

i ndi vi dual r olfyhrefaswerkpiees- | Enetsudfacesf iwsakpiese sambroaitenadt bydheabirasiverirtisheint

poi nt and a cente ' i ef scription Dr awi ngs FI G
0l o a Bl an vi ow Byt ad By 5P mpieRly S coh e iteadhidhe AR, e
present inventi onroughn@ss, 8r intpastinglagiatierindmihe ftopbgtdphy of the Mokkpikcd sehfl. AEl G 3
is a cross section ea. of .2 thin filmrigid disk. 25 FIG, 4 is a
schemati ¢ perspec‘fsf’@ e "E\ﬁ'%q""ltﬁgmﬂﬁ Fa(ﬂ’rés"\ﬁ?ﬂséﬁf‘té*feé“m Qf?é’_ﬁprlﬂ“?‘}? ha%spe_ct
to one another f Osnefaféadiaving @ Ra alRhd 0% prefekeidiybdt #sa6i Hbol 0% kielier thah fhe S 1S
a schematic perspectjve view of other articles alternatively deployed with

respect to on® anfh el sepend a5ea CRiac physutfapeis defined as theanegsurgment of the

arithmetic average of the scratch depth. It is the arithmetic average of five

individual roughness depths, where an individual roughness depth is the vertical

distance between the highest point and a center, or mean, line.

20  Brief Description of Drawings
FIG. 1 is a plan view of one abrasive article useful in an embodiment
of the present invention.
FIG. 2 is a plan view of a thin film rigid disk.
FIG. 3 is a cross section area of a thin film rigid disk.

25 FIG. 4 is a schematic perspective view of the articles which are
deployed with respect to one another for practicing a method of the present
invention. |

FIG. 5 is a schematic perspective view of other articles alternatively
deployed with respect to one another for practicing a method of the present

30 invention.



30 i nvention. -6- WD 97/ 06927

PCT/ US96/ 11267 Detai |l ed Description of the Invention The process of
texturing a substrate, in particular a nmagnetic nedium coated rigid disk

i ncl udes providing a substrate, usually a rigid disk substrate, generally
havi ng a thi woeggsnzbet ween 0.75 to 1.25 nmillineter. The 5 pépgbdbntiedK
substrate nmay be netallic or nonnetallic. The metal rigid disks preferably

have a base of alym al loy. coat.ed with a thin nmetal or netal alloy
coating. The nonnw&ﬁm”&@ﬁ%8@@\‘3&!’%@“&e preferably glass or ceranic.
The phrase "rigid subsIhegirecesoof textmihg wsubitruté]Bputiculdrainhghigoer conpri sing
a structure corrposaj of agqui,ngl e. di fti nct | ayer or %Ieural ity of 10
integral |ayers hE¢qiwg cqated figid disk fneludes praviding s substiates pspallyaiigiddisk magnet i c
| ayer. Texturing @bstEitdl 1 i el Uy ing in film
rigid disks is weﬁ_s%%\i‘ﬁ" TGSV R HAGESs Exarr%lhgg 81 25 el The T e
di scl osed in U S.rigidhdisk subsisate mag bz neadiic(ar motwetaltic. Fhe hetalvigiddiskd 08/ 398, 198

Chishi) filed 2 Laned to.th ' of t t
venti bn  The arbery 1aee b3S BB by otEEy NS i peelrber ng of e
invention. FIG Zalejeudting Thehshnibidikic Bk sbtidie afe frefefadfeibeh 1 ncl udes 20

three areas: a smooth-surfaced nenory area 22, a textured surface |anding
zone 24, and an OBTANERal pePhrese igid qubstratet ps ysed heseinimenps 4 thin membeype conmonl y
used in conputer dr | | . ffe the
read/wite head (ér%g{ S'ﬁ%ﬁﬁé?rm?h‘lé’ﬁ%%%ﬁiggggggﬁé‘t‘%f" y%)‘i\%gﬁﬁﬁﬁ?'%di ng zone
24. As the colputinegiablayesshaving asurfacecordwkikh 2 @dleeeitly applied apagnetiche head, 25
while in contact with | anding zone 24 slides over |anding zone 24, until

di sk 20 has reached full speed, after which the head noves to nenory area
22. It is preferred that |anding zone 24 have a rough surface, on the order

of 40 to 60 Angst_fo_ms. Ra_.(0.004 to 0.006 mcroneters), and that nenory area
22 have a surface*¥& B¥8hout 20 Angstroms Ra (0.002

The generél method of texturing thin film rigid disks is well known

15  inthe art. Examples include those methods disclosed in U.S. Patent No.
5,307,593 (Lucker et al.) and USSN 08/398,198 (Ohishi) filed 2 March
1995, assigned to the assignee of the present invention.
The drawings are provided to facilitate the understanding of the |
invention. FIG. 2 shows a rigid: disk 20 having a surface which includes
20 three areas: a smooth-surfaced memory area 22, a textured surface landing -
zone 24, and an optionally textured center 26. Disk 20 is'the type
commonly used in computer hard drives. While the computer is turned off,
the read/write head (not shown) of the computer is stationed in landing zone
24. As the computer is powered up and disk 20 begins to spin, the head,
25  while in contact with landing zone 24 slides over landing zone 24; until disk
20 has réached full speed, after which the head moves to memory area 22.
It is preferred that landing zone 24 have a rough surface, on the
order of 40 to 60 Angstroms Ra (0.004 to 0.006 micrometers), and that

memory area 22 have a surface roughness of about 20 Angstroms Ra (0.002



-7- WD 97/ 06927

PCT/ US96/ 11267 m croneters). The width and height of the scratches do not
have to be uniform although the scratches should not be excessively w de
or deep. Referring nowto the partial cross-sectional viewof FIG 3, rigid

diksk 20 conpriwgpswgiyal base 35 with at |east metal coating RérAogoknisss5
textured netal surfaces 30 and 32. Scratches on surfaces 30 and 32 are

circunferentially depl oye out,.the,center. of disk 20 irreqgular in nature
and conprise high W‘é&"ﬁxﬁ%%ﬁ’ﬂdé‘m ﬁ@g?tc?ﬁghessﬁr.akéfﬁse&f '&h}‘ﬁﬁtﬁéepr ocess
results in an incrgifefindthbiih tRX pgckts shouldct baeRessively Wide BBep. coat i ng(s)
31. The rougher surface reduces stiction/friction w.th fa conput.er head and

the 10  substanti al | y Refrengr@y ththe partigl crasseseeiipnalvigw gt HG: d¢wgids enabl es
better differentiafion t : ‘ﬁ’h’ﬁ shown in
FIG. 2 and 3 ar ea%onpr&?gggﬁhgar%%% alzgt léﬂgg?le wiaﬁl aﬁ{l ' metal or
metal alloy filsm tektured nietallserfacesi?0 andidl Schatches be spfacesedtand32amg i on al so -

cont enpl at es appl yi.n he texturing to qgther 15.. bstrates, for exanple,
those made of g as@rcgv&%w'gﬁx--@epiw'e@ﬁ% a‘e\ﬁﬁﬁ‘tﬁﬁ"fr@éﬂk TN IR NALUre, rreggl |
alloy thin film COa%h'casxpﬁ&rmgdregilanas@mf|amegi&%r3%9fr-he kdxuiriA@ pRockss nal

surface(s) of the substrate Ts ass or ceramc wthout a netal coating,
the gl ass or cer arsiesulisén afi inereaseyn theiskpased spurfage anea of the metal eaptinglshdd of t he

present invention.A gl . d 20
anor phous gl ass rra'{}grllgg sﬁ%ﬁgggdgg%ﬁg%&%% %tot?ﬁgi&o%)&t@%s ih?%dca%f’ Elger of the

al kali and al kel i nsabstantially circulnderentialrdirextion ofthe scratohes esabiestbetadére mat eri al can
conprise various h ‘%d materjal s r’rgde béi{éshapi ng and then firing at a high
tenperature a nonnEtePRtabonpehyees dala FgCSs | ay. These ceramic material s

i ncl ude ceramic al | oys, Alfiétgh e disks koW iNFIGY. dQnd S iatd coaipriselr dTiaGetalZi 1 Cconi a,
25 alumna, and the |like. Carbon and titanium al so are known as

substrates whi ch chase eratedoyithiz thin wotat orameaalloyifily, itigie bsuadarstood thaknt i on.
FIG 4 depicts a sj e d t] b bl articles 40
of the present in\s;{ggplleéénd,tﬁ?'ﬁ@ u?ligﬁgdogtegﬁgtsetg%g@gngghgtﬁgggﬂ%?gi%gﬁgi sk 42 and
abrasive articlse 4stbstoatesufor exanspie, tthuse matib ofiglass or berampicasaterial, iwhichmeayon.

have a metal or metal alloy thin film coating formed on a surface thereof. If

the original surface(s) of the substrate is glass or ceramic without a metal
coating, the glass or ceramic is directly subjected to the texturing method of
the present invention. A glass substrate material can be made of 2 hard

20 amorphous glass material such as a fused mixture of the silicates of the alkali
and alkaline-earth or heavy metals. A ceramic substrate material can
comprise various hard materials made by shaping and then firing at a high
temperature a nonmetallic mineral such as clay. These ceramic materials
include ceramic alloys, such as silicon nitride, silicon carbide, zirconia,

25  alumina, and the like. Carbon and titanium also are known as substrates
which can be textured by the method of the present invention.

FIG. 4 depicts a simplified schematic depiction of the deployed

articles 40 of the present invention, including a substrate such as rigid disk
42 and abrasive article 44 for use with the method of the present invention.

30  Aithough the texturing of only one side of the substrate (in FIG. 4, a rigid
disk) 42 is depicted, it is understood that both sides of the rigid disk 42 may

-8-



30 Al t hough the texturing of only one side of the substrate (in FIG 4, a
rigid disk) 42 is depicted, it is understood that both sides of the rigid
di sk 42 may WO 97/ 06927

PCT/ US96/ 11267 be textured sinultaneously by separate abrasive articles as
depi cted in FE97dsor sequentially or even sinultaneously bycrhRegnse
abrasive article. Rigid disk 42 generally has a dianeter betvveen 30 to 200

i1 , 40, t.0 150 d 48
and 130 R g1 aoees e e 3 A SR SRR VO S 1 or

texturing ri gi d ds%k&quémransazsﬂmhemmhﬁouayay{ha%ﬁemdweam@etmgtae
desi gnati on fromthe Exclusive Desi npany fiSan Mat eo The

machi ne spi ns r| gfi’dk A7 gxnerally has %\E‘é‘i‘?‘”&’b@ﬁi\”ﬁ%@oﬂﬁ 2%0‘“ 'Bﬁ‘Frsr%'El?Fqiﬁ ng in a
direction of travgli,aidib R ‘%W'ﬁ'ﬁ%dwgﬁ?'hﬁekmeﬁsghge ] t'heglgom 7.5 to

abouts 440 neters/ m nute, measur ed out er I sk. The
abrasive artiche diskd2 |stm&talledwmatmashme énop shefwa) &dyltextaningtrigid diskspfoof an

el ongate ri bbon or tape br.asi ve ;havi n of different
abr ag'l ve natures, ’é*‘é"ﬂzeeé'w} F‘@@%" '6‘&@{}‘ 3?89#%?&935'% g'ﬁf"asff oM §lm havi ng a
wi dth between 20 Eﬁcl@ﬁvémésignmlﬁfaﬁg(%%ﬂé@lﬁm . DRl RRRiné SpihPrigi@ digkn  The

conti nuous stri p of the abrasjve 1 article 44 is unwound fromthe roll
at a first stati ofi2 bgwaenaboyt $QiIMRdPentesultingin airectionof yavel withmi on 48. An

unwound portion o goq,@é nd station
48 is caused to cgunrﬁggf ﬁ%ﬁgﬁ??gggb%&%}e{bg %%g&t,\iﬁﬁﬂt on tgﬁlmj@‘ %hl | e bei ng
engaged agai n3é thmammdfadammwegs,éoﬁthsdidd 'ﬂ;eabdsivelartﬁl}ﬂsnf‘ahesk 42 rot ates.
Roller 50 has a preferred dia f about nm and ref erably
constructed of an %F@?Pd%ﬁeﬁa%ﬁ%f'é}?eﬁgfm ﬂﬁ‘m %@gﬁtegigﬁ;rbor&amqu@gr of about
50. The force bet Mﬁv&lﬁ@m@l&fﬁsbﬂ&iﬁ?ﬂ’eﬁtidbl‘&véﬂatﬁﬁﬁi dsldesciBéddboggat i ng on di sk
42 is between 0.1 to Wﬁreferably bet ween 0.5 and 3 kg for a contact

length of 3.1 mm agqvvﬁ'g 5‘4 Hfarm haying auidivhetweeni2Q te 6@ milkmetsts, nm and a Shor e
A hard | |
ardaness va ueRg{efegﬁlyf ﬁe{g\évEun 3 ra{@fne?ﬁé’é@tlh&u&?ﬂlpmfﬁbabpﬁfvﬁresu ting

surface finish, ., greater an about 7
nanonet er s (0]5)07el’tinled|4(ismtvm1m)iﬁ'ohfthe mjlqmaéissmeonﬁandas reswound bage t he
scratch hei ght will

ccrateh her St ¥ e 5T AR 41 SIS B IAE bRl |1 O
strip between station 46 and station 48 is caused to contact the surface of
metal coating on disk 42 while being engaged against the surface being
finished by roller 50 as disk 42 rotates. Roller 50 has a preferred diameter

20 of about S0 mm and is preferably constructed of an elastomeric material
having a Shore A durometer of about S0. The force between the abrasive
article 44 and the metal coating on disk 42 is between 0.1 to 4 kg, preferably
between 0.5 and 3 kg, for a contact length of 3.1 mm using a mbi)er roll
having a diameter of 50 mm and a Shore A hardness value of 50. If the

25  pressure is too high, the resulting surface finish, Ra, will be undesirably high,
i.e., greater than about 7 nanometers (0.0070 micrometers). If the pressure
is too low, then the scratch height will be undesirably low and the surface
finish will be undesirably low, i.e., less than about 2 nanometers (0.0020
micrometers). The pressure needed to provide the desired scratch height is

30  dependent on, for example, the speed of the abrasive article, disk speed, disk

material, and rubber roll hardness.
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m cronmeters). The pressure needed to provide the desired scratch height is
30_, dependent on, for exanple, the speed of the abrasive article, disk
speed, disk nmaterial, and rubber roll hardness. -9- WO 97/ 06927

PCT/ US96/ 11267 The preferred method of texturing includes oscillating

rokler 50 in wowadésay direction relative to the rotation (orpdrgséghizer
direction) of disk 42 during the texturing process. The radial oscillation

ensures that the scratghes. f ' tei.cl Ee. not
concentric on the subs.‘ﬁrﬁa 8&%?&%{?? Hg%@ﬁtgﬁﬁé, ﬁ’?ﬁé%e‘%@&@&%‘s"?%g "5t y
circunferential wradial diesvtionrelative £ the sotatian (ontyavebdirection)gpf diskd2 dbrimsi ve strip
44 is al so indexeq at a.controll.ed gggl%égﬁt.ween Sta’éaié ns 46 . and 48 to

periodi cal |y provigdesXingpragess, o 9B SNYEFs GRS abrasi ve

article 44 is betgrgapd BPtheAbrGiVe AECITUA diethot BoREMFE B thelBbstRRU21HR t0 250
mm m n. The conbination of the I ndexing the strip of 10 abrasive article

44 and the osch| | srei ingeads substantidly sirowniesstial with randoorgrossings t Buritigal | y

circunferentially,spaced,s tches i L. The finishe urface of rigid
i sk a2 1o ypi colTORR s SRR HERel use p el bR or " shert
After cleaning, agticieasand #®weperivaigaliyiprovidofdsh abrasiod) Tie indiRinged over the
scratches. A typical ma ngt | c' 1a5rti errggsl a coatjing, such ,agt chrorrewel s
app![ i ed oxer Eig'et f@?‘? gf 2‘_@?&?@@. g4t hﬁwg?ép?ﬂ?ﬁ@p‘ﬁfﬁﬁ'g, ecpreferah : tgl lic
coating. An addi PRAb 280 nft/mbn, AR BHhbiRatiGH it ihe3hdexfHg ¢ ied over
the chrone coati ng,a?éonr exanple, a CoXZ all o?/, wher e C_oﬁmlgs co aP{, X can be
pl atinum or t dt akbrasivesarticlg 44 amd the ogsillatingrolier Y0 pravgdes the randdry, a car bon
Fechni que 1's wi ¢ PrdeaRistY sty sBREY S 88l 11 gi 6 rmoneti o di sk
manuf acturing fiel d. Frke filishes safsoé bfigid disip42 fsitgsicallg bleamet iafter epr esent at i on
of the method of the present inve&%i_on. Abrasj ve articles 55 ,arﬁ used to
%&@F‘azf‘b‘é

texture the s_urfatf’ég‘ £ 1q Teg10ye 8% 88" S cl&?'t"?é'cﬁ%myse'@&e have
regions 56 whi ch gaonetib3¥aing chitbSapplibPeVey fheRaralehd. IABPichiSMgRAk S7. Abrasive

articles 55 are increnmental 'y indexed in the direction denoted by the
arrows to prol¥ demedia coating, such as chrome, is applied over the textured metal, e.g.,

nickel/phosphonus, or nonmetallic coating. An additional coating of a

magnetic material can be applied over the chrome coating, for example, a

CoXZ alloy, where Co is cobalt, X can be platinum or tantalum, and Z can

be chrome or nickel.. Finally a carbon coating can be applied-over the

20 magnetic coating. This coating technique is within the knowledge of one

skilled in the rigid magnetic disk manufacturing field.

FIG. § is another simplified schematic representation of the method
of the present invention. Abrasive articles 55 are used to texture the
surfaces of rigid disk 58. Abrasive articles 55 each have regions 56 which

25 have a less abrasive nature than regions 57. Abrasive articles 55 are
incrementally indexed in the direction denoted by the arrows to provide
fresh abrasive to the surface of the rigid disk being textured. '

The abrasive article used in the method of the present invention
comprises an abrasive coating having at least two regions, the two regions

30  having different abrasive natures. The abrasive nature of the coating can be

altered by using different sizes and/or different types of abrasive particles,

-10-



fresh abrasive to the surface of the rigid disk being textured. The
abrasive article used in the nethod of the present invention conprises an
abrasive coating having at |east two regions, the two regions 30 havi ng
di fferent abrasive natures. The abrasive nature of the coating can be
altered by usogmeff erent sizes and/or different types of pBrR8be8267
particles, WO 97/ 06927

PCT/ US96/ 11267 di fferent. bi nders, ..addi ng.fillers or Il.tives to affect
erodability or cuff 12‘,""8’5%’9&41‘65 ‘Euff’és ?raﬁ%fiﬁ“’ﬁsfm ﬁ‘&éef"a‘gg'lhm 9ricUt Bt nd/ or
abrasi ve particl egaryig tRUSKPo biddeFto MiersHNAT abiBsiCORHiIALS, of HRrdNtackS ©

“abrasive particles”, as used herein, nmeans abrasive grains, abrasive
aggl oner at es, and ob#rasiveseatingnibe phrase “abpesive particles)grsorsed hereis. meansor

conposites are us : : I £ ' 4 he asi ve

nat urse. Abrasive %‘?f‘ﬁ%@ {’:Eﬁﬂg‘& 1g%ﬁoﬁg¥§é#€%rﬁasﬁeﬂgh§?mgegbi n Iér bonds

abr asi ve parti 8| esgglaneratéand/dyzoposites dretuge, thel densitymtay beovariedboialter a coat ed
abrasive article i,s %o rovide a backing, apply a resinous organi c make
coat *on the backi H§2 Qﬁigﬂ}a Br asi ve particles by a known technique (e.g.,
el ectrostatic, magnetic, or drop coating) onto and into the nake coat, at

| east partially cure the make coat, apply a resinous size coat over the
abrasi ve particl edbrasivedrticdesd 15 optionally apply a resinous supersize
coat over the size CoainacT)'aféd%HrfakiOQm%EiQ o] &9%8::&%@&@99@&9&&&% abrasi ve
article to an energy source such as t Srmar or ragrat o energy. The
detail s of thile t backogl Actypice vethpliddoympking & ccatal abrasivielarticledyro providee art. |t

has been found that before, appl.ying any additional coating, . it is preferred
that any resinous af"é@‘éﬂ&‘%‘%%‘%&%&%’gﬂ#ﬂ*’ ot Rn ‘h? E‘?‘%‘“& g@ly be

suf ficiently .curedbragiveyadivlesby akhowh ddchnifjk(ed!, leleetrbsttid, Mag@kitlof during the
application of an additiopal coati n&lel a)éer. The backing may be treated

prior to applicat AR Grting) anteIRe inte,the mgke Goal. 3 dgagt pagtially suretksmakes ych as a
primer, presize, RS ' ment can be
appl i ed by any cogeﬁe’ﬁﬁlﬁa{? ZSS%?E%%?%BEG?E% e?@ﬁﬁle&&g&%ﬂﬁﬁlg or roll

coating, and il§ aoptianaly apphyra nesihdus soparsize cat olver the: sizefcoate Thhoumngaancoat i s

applied. Prefer ablbf\,/ dorge E)"' e%c?s?r{[gqﬁenébﬁllmsvefa%clley to an energy source such as thermal

or radiation energy. The details of this typical and exemplary process are
well known in the art. It has been found that before applying any additional-
coating, it is preferred that any resinous layers already existing on the article:

20  be sufficiently cured in order to maintain the article’s integrity during the
application of an additional coating layer.

The backing may be treated prior to application of the make coat
with a backing treatment, such as a primer, presize, backsize, and/or
saturant. The backing treatment can be applied by any conventional

25  technique such as dip coating or roll coating, and is at least partially cured
or dried before the next coat is applied. Preferably, the treatment is fully
cured. After the last coat is applied and at least partially cured, if necessary,
the remaining partially cured coats are fully cured. After any backing
treatment is applied, the make coat precursor is applied over the backing

30  and any optional presize by any conventional technique such as spray

coating, roll coating, die coating, powder coating, hot melt coating or knife
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cured. After the last coat is applied and at |east partially cured, if
necessary, the remaining partially cured coats are fully cured. After any
backing treatnment is applied, the make coat precursor is applied over the
backi ng 30 and any optional presize by any conventional technique such as

spray coati ngvoymsé27coati ng, die coating, powder coating, hebriRédniseaati ng
or knife WO 97/ 06927

PCT/ US96/ 11267 coati.ng. r.asi ve ,particles .are projected i nto the nake coat
precursor, typi ca‘l‘qaynﬂgy‘A‘é\fgs‘%‘T %ﬂ?%ﬁ%?ﬁ%%é&t?ﬂg‘ 'B+k8c?8§t§lre°é.'ﬁ°ér whi ch t he

make coat precur icﬂ@_@&hbi&irb&at%o&ﬁhc% Pocess, afeORhiciPthe Maks Oati S t hen
applied over the abrasive particles and nmake coat by any_conventi onal

techni que and at Preeussoris partipllycpred) W siagcont precussop isithenappliesdavepthécur sor can
be applied over t ' ' . ép}ﬁrﬁ@ Ve s | bsequent |y
further cured, hu%?%s?)fe fpgna,fci%g%nﬂﬁg%d%d%ﬁ@%og\%g?%. eaﬁdgﬁlgﬁsg abr asi ve
article 10 hawi ngpdriallyicargd! Al supersizk cadt presuradr aas ibe epplied bverghd fze Abr asi ve

coating 12 conprises fwq regions, .regian gne 10,. and ,r.eqi. wo 14,

each of which con‘fﬂaF's%\',‘g]ybﬁ‘gﬁg?te‘t %&Géb?@f%f“tb'rfﬂ'%éﬂﬂ'@pé?‘ﬁ%?@g ~abrasive
particles. Regi OngQnRedl ¥ so@ekifddses first abrasive particles 15 and region .
two 14 conpri ses second abr asi ve particles 16. First abrasive particles 15

have an average parti dil6. &ishawspbsasive article 1 Oaxing backingald enwhighisr age particl e

si ze of second ab, | talaCl . t R ?ém‘%, asi ve
nature of the coa%h?%g%gf)&?{grlg' b/g&atls#g °3%‘/‘E‘Fa‘3e°§’b'§§ I C gre zes’%gig?ﬁg abr asi ve
particles. |nl@hi B3 adasgibetwd M eachaofahichrantprisd £biader énaridepitred)dndasi ve

particles of one coafin egion diff by at .| east.abgut 10% preferably by
at | east about 25%“@9{? V";)P"é'f"é?sag{eﬁ“’\éy?“ﬁtd pomprises Bist Abras, £ r om t he

average particl e sirg&esOfs dnlPedél 0 MEcoRpritdsGbddna ablakite ?@ﬁ&SSdIG?%‘si ng
region. 20 In order to produce the abrasive article for the
practice of the nilwasbig particlends prvesnraverngs pantiglosize discernibly greptgnthpRgi ons each
R e e e T
regi ons have tﬁ)unthanbmsiveEMre@fﬁewbttinggﬁﬁmw ﬂlaavmmahlg sizeoflet there is
o area 25 ¢ Ner GhelN il in s SEaiah Inhvelh SRR o523 dbralld NOUI
particles of one coating region differ by at least about 10%, preferably by at
least about 25%, and more preferably by at least about 50% from the
average particle size-of the abrasive particle of the second coating region.:
20 . In order to produce the abrasive article for the practice of the
method of the present invention, at least two regions each having a different
abrasive nature are provided in the abrasive article by side-by-side
contiguous abrasive coating regions. It is preferred that the regions have
boundaries that directly adjoin one another, so that there is no area
25  therebetween that is devoid of abrasive coating, although a minimal gap may
be tolerated. An acceptable gap is typically less than 1 millimeter, preferably
less than 0.5 mm, and more preferably less than about 0.1 mm in width. Itis
preferred that the gap between the at least two regions be minimal because
the surface finish of the substrate textured by that gap may be unpredictable,
30 The coating regions can either be applied sequentially or simultaneously, but

it should be done in such a way as to minimize overlap of adjacent abrasive
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be tolerated. An acceptable gap is typically less than 1 mllineter,
preferably less than 0.5 nm and nore preferably | ess than about 0.1 mMmin
width. It is preferred that the gap between the at |east two regions be

m ni mal because the surface finish of the substrate textured by that gap
may be unpredwoabdezr 30 The coating regions can either bepcEragNobesr
sequentially or simultaneously, but it should be done in such a way as to
m ni m ze overl ap olt adl%tasceonéi-blggg Svl ve 1{% - %97/ 069%17

PCT/ US96/ 11267 ar 858 T R% poss BSOS HATE MG SPReR °5’3?dﬁ8' at a common
boundary between betiweeeidiaceftregions, biwthisidustallynou prefdried becusaxhef er r ed
because the surface finish produced by that area nay be unpredictable. It
is al so possibl e s¢facafinishprodugedy tbmyeagwweagprpﬂpééleolt 1§ gJsp posgiblerf er ent
abrasive areas si | ] ok T asl re
regi ons, dependi ng‘?%%)ét éefh'r‘a\ifg‘ﬁ%égaﬁ%ﬁ%%%{ﬁigp’éﬁf?ﬁéﬁsgagﬁ?c 5 It]—)gr t hree
or nore differ@nt sidegiacinwith tiflerent atwasienantre cgionk elepengingion thwintehded N any
particul ar order (i. i.ncceasi. r decreasing.i n abrasiye nature),
dependi ng on the i‘ﬁﬁ%&k"eaqn?sme%mg%s]l’o‘?’é CHA" PR RS Fegiqns. %6' The
abrasive nature ohrrhdpemeRTfANSreSiond /bl ben sHySaficiiabbideditS RkcRAling &0 t he
extent that the desired surface finish is_produced by each region. The
phrase "di scer ni bd§eregsing &t ghasive nature)s depepding pmthe surfacs finish desiadonpr asi ve
nat ure from one r?&isﬁgst%{eovi des a surface finish on the textured substrate
which is statistically different than the surface finish provided by the
ot her region. 105  TheThaakrasie rfature efith¢ eegipns sikm)d lef discetnibly differdnt; togi d di sk

can be measured, for ex wi.th an interferopeter, such. as,avail able

T om VKO Cor p. | FEtit SRt Re dtis sithgs A1 fsGfediped byi9seh iAo 1DE  nat ur o of

the coating can bghrbd @iscenbRfetend, fusédiRréif GtahSMBIhS atthsiveAngé sk to be

textured, for exanple, by using different sizes 20 and/or different types

of abrasive parti g"PE’s‘_{“ed%&!‘i"th"f’ﬁdF# @%fasvﬁl&ﬂmrtdme&qr%ﬂ Whsteasy W_Eiﬁ’é)iiabi lity or
cut rate, select i g@bicAfRlimen ilifthe Qlrrl2KhiloBviiarty M ofRf Agloke coal | ng.

For exanple, one region can conprise al um num oxi abrasive-particles
havi ng an aveidfge Thesurfact finish (ecg. dRa)Df pitexturadtigid disk sanbemeasured, for

example, with an interferometer, such as available from WYKO Corp.,

Tucson, AZ, using a 40X objective. _
The abrasive nature of the coating can be altered depending on the
requirements: of the disk to be textured, for example, by using different sizes
20  and/or different types of abrasive particles, adding fillers or additives to
affect erodability or'cut rate, selecting binder systems, or having a lack of
abrasive coating. For example, one region can comprise aluminum oxide
abrasive particles having an average particle size of 3 micrometers, and a
second region can comprise silicon carbide abrasive particles having an
25  average particle size of 2 micrometers. In an alternate embodiment, one
region can have a binder to mineral ratio of 1 to 1, and a second region can
have a binder to mineral ratio of 1 to 4.
In addition, steps can be taken during the converting process to alter
the abrasive nature, steps such as calendering, flexing, or humidifying. It is
30  not necessary that the two regions be formed in situ, but can be laminated

together at a later time or coated sequentially.
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second regi on can conprise silicon carbide abrasive particles having an 25
average particle size of 2 mcroneters. In an alternate enbodi nent, one
region can have a binder to mneral ratio of 1 to 1, and a second region
can have a binder to mneral ratio of | to 4. In addition, steps can be
t aken during woe7esywverting process to alter the abrasive nagcingsessizePs
such as cal endering, flexing, or hum difyi ng It is 30 not necessary that

the two regions be for@ofﬂepmseq'tgybfprg% ff%&ﬁg‘m' L,ei(gm;gvgget I&g;ryat a later

time or coated sequent
PCT/ US96/ 11267 Ancbined alﬁmsﬂm)dktofprqwldndwhxrr)gofammeapredsmbrand;abmswd(nom as a

slurry coated abrasiyve, 1s,tqQ.prqQvi a, slur, of . bi rsor and
abr as?/ve particl esPaB'r?Feéo éﬁ% Qf{'ﬁe*ﬁ%?’agwelgbm el ﬁy fillers
(i ncluding additi ‘éﬂ&mv&}’ , saHhdtais, %EH)Sand%bEsﬂe s"b’l\@nﬁ‘i?élhﬂle&m‘é&&ve”t S are

mxed into a 5 bi nder precursor to forma honmobgenous slurry. Slurries can
be coated on a5badkidegpriogursorie farmtahonfogemaun sltery. Shictiaseambe epatedionar 1 ol |

coating, curtain die c nife coatin r.ef erred
nmet hod of produci %ﬁca‘ﬂ"grs]%uwvmg f@@%fﬁ@?w "?;T" °81a9'l5’18" Lsent
invention is to Kitohténgsaialcoitlhg, anddinife Coating S A\préfereed meéthivd bfptedutiigla such as

taught by Stubbs et al. in USSN 1Q 08/ 514,417 filed 11 August 1995. The
preferred methods sl“(’if}’cﬁ%‘ﬁééb‘?ﬁ%e %ﬁ‘lﬁgf\bﬁpﬁaﬁﬂﬁﬂfé’eﬁf"“&s@Il@l‘fﬁy"%(ﬂéﬁ ed abrasive

include altering Hﬁ}ﬁwaﬂlﬁ %ftiﬂe%ﬁ% éﬁfigh Ws&%ﬁpﬁnUééﬁ’ amount of

solvents or fillers int urr cursor, or cal endering
one portion ofl0t h@%ﬂdﬂdﬁ?ﬁbddﬂmughﬂ l9F51rT|hr@rpfea:ﬂbmh¥hpdma:hmgeahH asi ve
useful in the nethod .of the ent é I|)nvent|‘(!)f% S.a tructured abr asi ve,
as taught by U.S. R PSS aguﬂfo T abmsivednclide alfsring the abiasive, 5 ) and
U.S. Patent No. 5 panfkleShpe(dvRize 9rteahe Shoynt bf Sob@nBQr BRESINAESIMRP3. I n a
structured abrasive article, the abrasive coating is_in the formof a

plurality of abradrthe Rinsdepprepyraar. WF@W@“&B?@QP@@“‘S&P’?FE? ¥Hclend a binder

bonded to a backi ng. Itpuhﬁergﬁiaﬁ{e%wem%ﬁerueéma&)me nhefitld TR prefehaSi Ve
conposite has a precise shape associated with it. The precise shape is

det er mi ned by 14i stinventionind stfisctured abrasive. botanght by 85S. Paksnt Nos. 5,152,917
and 5,304,223 (Pieper et al.) and U.S. Patent No. 5,435,816 (Spurgeon et
al.) filed 30 December 1993. In a structured abrasive article, the abrasive
coating is in the form of a plurality of abrasive composites comprising
abrasive particles and a binder bonded to a backing. It is generally preferred

20 that each abrasive composite has a precise shape associated with it. The
precise shape is determined by distinct and discernible boundaries. These
boundaries form the outline or contour of the precise shape, and to some
degree separate one abrasive composite from another. The composites are
usually formed by filling cavities in a tool with an abrasive slurry comprising

25  abrasive particles and binder precursor, and then curing the binder precursor
while in the tool, such that the cured composite has the inverse shape of the
cavity. For the abrasive article for use with the present method, the abrasive
nature of the abrasive article can be varied by altering the topography (i.e.,
height, dimension, shape) of the composites, or by the abrasive particles

30  within the composites. Additional details on structured abrasive articles
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‘boundaries formthe outline or contour of the precise shape, and to sone
degree separate one abrasive conposite from another. The conposites are
usually fornmed by filling cavities in a tool with an abrasive slurry
conprising 25 abrasive particles and bi nder precursor, and then curing

t he bi nder pvee@ere927 while in the tool, such that the curedprconsegihe has
the inverse shape of the cavity. For the abrasive article for use with the

present nethod, the L ve, nat o) h EASkNE £ ' be varied
Dy altering the t SRSTRIARE M e ane FoyBREPOSYN 0Bt L7 (<itbe BE
conposi tes, or byal)fedbrAsguseigsrticles 30 within the conposites.

Addi tional details on sﬁégqct ured,abrasive articles -14- WO 97/ 06927

PCT/ US96/ 11267 wi t h nuilse grashedrtide ofthe method of the pregent frygntieniis  UssN
08/514, 417 ( St Ubbgefha) 'in)hcffér'n?&ka]tlpei%ségghgtavk&&ﬁ:fb{twéemopﬂj%nﬁ(ﬁt'C' e of

the nethod of the presént invention nerally in the formof a tape
havi ng a wi dt h5 of irgh) ineabnut25cm (19 ifcheshapd amexteridad lepgthousadliyat 128 cm (10

i nch d t | engt h Ll | east t @5 10 i nches),
general 1y at | eastoabanemian el iral Rl ity BIRHRATAFRIN 180 met or s
(600 feet). The ewxpidaliyabibub 180 sleters(g001feed). Theleperwiddrnl RagmUEgt r at e

textured and the requirements of any nmachine being used for the texturing
process. I n addit Aepend o ghesybstiats textypad;and therequirgmpats pfany anaching heing or m of a

sheet, disc, or e : «j,p&gfg aﬂ‘gﬁ& d on any
machi ne bei ng useg.ggdﬁgfgt‘gﬁfgungg tic éggT e a‘gﬁl{aagb{/agg%?ﬁtp?tgf’@g%aggd in the
met hod of t hel@r eglerform af/eshettodisd Br endless belt, Idgpending again arvthe agistrpter t i cl e si ze
rangi ng from about ‘801 t o )310 l.croneters, usually between about 0.05 to 10
nicrometers, and PPEPLIRITAF '38%\‘%}‘\5 "1 to 5 nicroneters, particularly 1,

2, and 3 mcroneter average particle size. It is preferred that the
abrasive particles_have_a Mdhs' hardness of at |east about 8, nore

pref erably above br. Sof abrasive particles 20 include fused

al um num oxi de (whi ch TRCIEGR RN uSed T HHRURRRSY diehe 1Mt ihtéa@ibid @l um num
oxi de, and white al um num oxide), ceram c al um num
15 typically have an average particle size ranging from about 0.01 to 30
micrometers, usually between about 0.05 to 10 micrometers, and preferably
between 0.1 to 5 micrometers, particularly 1, 2, and 3 micrometer average
particle size. It is preferred that the abrasive particles have a Mohs' hardness
of at least about 8, more preferably above 9. Examples of abrasive particles
20  include fused aluminum oxide (which includes brown aluminum oxide, heat
treated aluminum oxide, and white aluminum oxide), ceramic aluminum
oxide, silicon carbide including green silicon carbide, chromia, alumina
zirconia, diamond, iron oxide, titanium diboride, boron carbide, ceria, cubic
boron nitride, boron carbide, garnet, and combinations thereof. Aluminum
25  oxide is the preferred material for metal coated substrates, whereas diamond
is preferred for glass or ceramic substrates.

The abrasive particle can be irregular or precisely shaped. Shaped
abrasive particles, include for example, thin bodies having geometrical faces
of triangles, squares, or the like, three-dimensional shapes such as pyramids,

30  truncated pyramids, prisms, and filamentary or rod shapes. Exampies of
shaped abrasive particles are taught in U.S. Patent Nos. 5,090,968 (Pellow);
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oxi de, silicon carbide including green silicon carbide, chrom a, alumna
zir.conia, dianond, iron oxide, titaniumdiboride, boron carbide, ceria,
cubic boron nitride, boron carbide, garnet, and conbi nations thereof

Al um num 25 oxide is the preferred material for netal coated substrates,
wher eas di anowbaresqavef erred for glass or ceram c substrat esperib$sableasi ve
particle can be irregular or precisely shaped. Shaped abrasive particles,

i ncl ude for exanpl ' | 8S. Davd g h S . i angl es,
squares, or the Iis%g,l%iﬁkgg%ﬁéh@ojﬁal %ﬁ pes sﬁéghuj;g&%;é/orgénqd% 30
truncated pyram dd/SSN 08/685.638(#lokndseetelkfded 30lune d¥3shapes. Exanpl es of
shaped abrasive part ! oheg .t deu3pl of he Hveiion B Gl ohgPesioh i °68

PCT/ US96/ 11267 5, 38rhsi9d BoaltiRe havil orié! abrasive pattible B¢, shdl ad fuSciiriin@h al . ), and
co- pendi ng USSN 08/ 085, 638 (Holmes et al.) filed 30 June 1993. It is within

the scope of tHe iowiderandanother megioe haviug & diferent abrasivapattipleastich s coat i ng

havi ng one abr asi riicl , _ Use ' oxi de, and
anot her region haégﬁgﬁg}atﬁﬁfofg%ﬁféag r'g‘ts]’l’g’gd%a'??&%%%‘%%g@aggl oner at es
or ceram ¢ al um néabrasivedartiols™ shovinpassedsingle atirisivetparticles aint atgasive particl es”

enconpasses single abrasive ,parficles and abrasive aggl.q tes. Abrasive
aggl onerates are pggﬁpﬁgﬁatt‘ae Fqs'ﬂﬁagﬁ?f“ﬁa@? ang farthef 3%?88'?‘?"4{@@?&@9‘ .

(Kressner); 4, 652 Nokd4,8 B #85cikeEssdr); 3l 652,278 (BlodohéP&t a3 ndlf) 799 658 oecher et

al.). The abrasive ggrtlcl es can have a surface coating which may increase
adhesi on to tH® bi(Bweehergialdr the abrading characteristics of the abrasive

particle and the like. gﬁ;gl cagﬁ' 10 oupl i ng
agents, halide salts, n@%a o‘%s%fgéd%%é{'%'i%ﬁg SI H‘%Za?h %ﬁ&agry nmet al
nitrides, 15 r efincheak©adhesion @l the hinbérpairer thedibtading IchdcacterBticrisfithe Bi nders f or
use in the present inventigon can bi nder ¢onventiangl |y known for
abrasive articl es 3bmfige quggpgf@gﬂgﬁ%p‘esloﬁ %@#‘P%“gﬁ'éﬁ‘}?&?lfmpl astic.
They can be ther maberd, nalfidisaltd, Aitaf bkidddifcluding silica, refractory metal nitrides,

15  refractory metal carbides and the like.

Binders |
Binders for use. in the present invention can be any binder
conventionally known for abrasive articles. -The binders can be.

20 thermosetting or thermoplastic. They can be thermal or radiation curable.
Preferred binders includes phenolic resin, epoxies, polyesters, polyurethanes,
and urea-formaldehyde resins. The same binder can be used for the at least
two abrasive regions, or the binder may differ, and thus provide a different
abrasive nature.

25 Typically, the ratio of binder to abrasive particles is usually between
about 5:1 to 1:10, more typically 2:1 to 1:5, although higher and lower
ratios are also usable. Altering the binder to abrasive particles ratio changes

the abrasive nature of the abrasive coating.
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Preferred binders includes phenolic resin, epoxies, polyesters,

pol yuret hanes, and urea-fornmal dehyde resins. The sane binder can be used
for the at |least two abrasive regions, or the binder may differ, and thus
provide a different abrasive nature. 25 Typically, the ratio of
binder to abwestmezparticles is usually between about 5:1 tgerhisbéhizépr e
typically 2:1 to 1:5, although higher and |ower ratios are al so usable.
Altering the bin to abrasive particles ratio changes the abrasive nature
of the abrasive S ng. -16- WO 97/ 06927

PCT/ US96/ 11267 Fi | | er sjlikis| WhdnSaddéd@ran abriside tcating) addkrdWn\e affedithe1g, are
known to affect the abrading, characteristics of the coating. Exanples of

fillers known paﬁbqaeiasahq_rwwﬁc&qféhww Exgmples, gbfillers knpwnnc| ude, but are
not limted to, gﬁlaicakmo?ﬁle | g SerodaHi muépﬂﬁraﬁ'esnot?rrfl)éd fy.bbl es, gypsum

coral, coquina, oollte. her exanpl és of useful f rs for this

i nvent i on i nchudalumimstabbles pblymet spheres, wha bubblesagypsum asaljxenqaine, andhal k,
calcite, marl, travertjne, nmarbl | .one) .. cal ci um magnesi um
carbonate, sodi ufCt%r pél?féte’éa,mﬂlféé’ﬁgﬁ%ﬂgrin“%rglﬁiﬁ’&l"@%‘?""gi"ﬁ? f‘gﬁgh as quartz,
gl ass beads, gl agarbbrdtéd) (Qifch aBalcidi carb@hadé &hilk Ralchs, mdii, bavaHifg; (such as
talc, clays (nontnorillonite), feldspar, mca, calciumsilicate, calcium

net asi | i cate, sodiaghie.#nd impgane).icalgium magnesium garbonats, sedivmarbonate.al sul f at es
> o A | . . A
(such as cal ci U%ghésmfa{g@gemé%gnaigqu ,g&g@é&%ﬁb gy sodi um

sul fate, and al um ffum su um verm our, al um num
trihydrate, darbghasbfitecd, silivetes(suchkasdals, cdys (mérntmonillanite); fdldsparnmoa, de (i ne),
al um num oxi de, an[d. ti t‘ani unlfdi oXi dei and.matﬁl .su.bf ites gs‘gch as cal cium
sulfite). FillerSAghmsticate @ipmmmeasiicats. sodiyn giminogiigate, and S04R ) ack,
graphite, vanadi diKeQ¥), feial silfeted (siEICdsaaichum shifete] Kkilin suifate Sodiugd SO
enconpasses materials that are known in the abrasive industry as grinding
ai ds. A gri ndi ng Saifate. plimyam spdipnpsuliate, andalymipn sylfate), gy¥p8pa| “t hat t he

aly
addi tion of whiclye ligﬁ.jk% itlf)ﬁl??ﬂhirﬁfnftﬁﬁ}tdrﬂa dafbion HIAER ikl oxlifds Physi cal
processes of abrading ich results In I nproved perfornmance.
15  (such as calcium oxide (lime), aluminum oxide, and titanium dioxide), and
metal sulfites (such as calcium sulfite). Fillers also include antistatic agehts
such as carbon black, graphite, vanadium oxide, and humectants.
The term “filler” also encompasses materials that are known in the
abrasive industry-as grinding aids. A grinding aid is defined as particulate-
20  material that the addition of which has a significant effect on the chemical
and physical processes of abrading which results in improved performance.
Examples of chemical groups of grinding aids include waxes, organic halide
compounds, halide salts and metals and their alloys. The organic halide
compounds will typically break down during abrading and release a halogen
25  acid or a gaseous halide compound. Examples of such materials include
chlorinated waxes like tetrachloronaphthalene, pentachloronaphthalene; and
polyvinyl chloride. Examples of halide salts include sodium chloride,
potassium cryolite, sodium cryolite, ammonium cryolite, potassium
tetrafluoroborate, sodium tetrafluoroborate, silicon fluorides, potassium
30 chloride, magnesium chloride. Examples of metals include, tin, lead,

bismuth, cobalt, antimony, cadmium, iron, and titanium. Other
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Exanpl es of chem cal groups of grinding aids include waxes, organic halide
conpounds, halide salts and netals and their alloys. The organic halide
conpounds will typically break down during abrading and rel ease a hal ogen
25 acid or a gaseous halide conpound. Exanples of such materials include
chl ori nat ed ywax®gsogbds<e tetrachl oronapht hal ene, pentachl or on;eﬁ}dgg&,ﬁ%; and
pol yvinyl chloride. Exanples of halide salts include sodi um chloride,

pot assium cryolite, sodium c¢ryol i_éﬁg, a jum cryolite, potassium

tetraf | uor obor at eMSEHANGRNS sErdng aidsipelpds sytiw,. owapic sdfor cPMBRUESs . pot assi um

30 chloride, naga?}ﬁieymdqﬁétgﬁég@ﬁdegxarrpl es of netals include, tin, |ead,
bi smuth, cobalt, antinony, cadmium iron, and titanium OCher -17- WO
97/ 06927 The coating may further include additives such as dyes, pigmemts|USo6/ 11267

o aphi t 6. ana. et ApfsChRcRRE CRrRbosit, AR Bebhe e I00 200 1 ves

such as dyes, i gatisatic agent3] amlahé Bke, pl asti ci zers, coupling agents,
surfactants, wetting agents, 5 antistatic agents, and the |ike. Backing
Exanpl es of typical abrasive backings include polynmeric film (including
primed polyneric gidkipe: C!oth (including greige cloth), paper, 10

vul cani zed fi ber, ernopl asti cs, nonwovens, netal (including netal
substrates, netal foi|Examplegoftypicaliabesive bankings inglude polymesicdilm t her eof , and

combi nati ons t her ] ko Ll NWeven terials are

pr ef erred backi ng@"%i@ge%?@d %ﬁ%@?ﬁ‘%’a&%@@?E‘Fﬁgﬁeﬁ#ﬁﬁé‘?@é?ﬂ’e&r e further
iI'lustrated byo t hailcahizbdfibep vhérthoplastios] mmwobers, mael (eludingmetdl naterial s and
amount s t her eof L@Ei ted in Eﬁ;gﬂg@ggﬁl es,. as well  as other conditions and

details, should StResc RSt 1ot ane | %P@ﬂq’?ﬁﬁﬁdt‘feﬁﬂ’%“?%rﬂ"ﬂon. Exanpl es

20 The f oldnfiMabiBng RErebt Prinell YofRAP EifTant dohwb ntlﬁﬁéridrl# aristrate the

invention. Al parts and percentages are by wel ght unless otherw se
preferred backings.

Objects and advantages of this invention are further illustrated by the
15  following examples, but the particular materials and amounts thereof recited
in these examples, as well as other conditions and details, should not be

construed to unduly limit this invention.

Examples:
20 The following non-limiting examples will further illustrate the
invention. All parts and percentages are by weight unless otherwise

indicated. The following abbreviations are used throughout:

SCA2 silane coupling agent, gamma-glycidoxypropyl
tn'methoxysilane, commercially available from Union Carbide

25 under the trade designation “A-187",

WAO white aluminum oxide;

MEK methyl ethyl ketone;

TOL toluene;

PR3 polyester resin, commercially available from Shell Chemical
30 Co. under the trade designation “3300™;
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i ndi cated. The followi ng abbreviations are used throughout: scA2 _
sil.ane coupling agent, gama-gl yci doxypropyl trinethoxysilane, comercially

avai l abl e from Uni on Carbi de 25 under the trade designation
"A-187"; WAO whi te al um num oxi de; MEK met hyl ethyl ket onfe;
TR t wiolweoes27 PR3 pol yester resin, comrerci all cﬁi@?lg e from
Shell Chem cal 30 Co. under the trade desi gnatil’lon % - 18-
WD 97/ 06927

PCT/ US96/ 11267 SBDS  sodiym damsulfopyecineteosammeirialcavaigiedoni al | y
avai |l abl e from Anerican CxaRAcInCydRAAR uhdk? the IR defSaflBRt iAQRbsol AT OSOl

AY100"; POL pol yol, comrercially available ffom Monsanto under the
trade 5 desi 4¥3P¥6n "RI100"; TDI pol yi socyanurate of

dasi gnat  on -~ Deamar 1 - PotgighamimeRitily Bl d i Mogpaifo et et i1 1
avai |l abl e from Cardi nal 1(,1bsignation “RJ100”; Chem cal Co. under the trade

designation "D-22". Texturing Proceduge For the Texturing, Procedure, a
nodel* 800C HDF Di“sk Bur ni%‘Hﬂ?",cyﬂ’éffﬂl?aé@h?%d‘wcﬂ%‘?&@ﬁméf%%i gn Co., San

d. Th i i; ' ;
Mat eo, CA, was use e Hhildblelffom _.Iéhﬁdékhestl(-ﬂggfdﬁsjﬁnﬁnm d

- ! odur
ni ckel / phosphorus (N P) plated al um num di sk T di anmeter) rotated at
200 rpm The abrasive artlle of the present invention was cut into the

w dth as describ or e ' xt.ended | ength. Rolls of
t he abrasive str?%’]\f/vere ?ﬁgftgﬁ&ﬁ'e@h%ﬁmgaﬁlgg%c@é‘é@?@e?’ﬂﬁ'teﬁﬁ&ﬂaa supply reel
wi th the unud@d abrasive Ghenicidl Eoamnlentht alade deaighsiin 222> Wi t h t he used

abrasive article. Two sets of abrasive tape cassettes were tested. One
cassette was used to texture the top surface of the rigid disk,

Texturing Procedure
For the Texturing Procedure, a model 800C HDF Disk Burnisher,

manufactured by Exclusive Design Co., San Mateo, CA, was used. The thin

15 film disk substrate was a nickel/phosphorus (NiP) plated aluminum disk (95
mm diameter) rotated at 200 rpm. The abrasive article of the present
invention was cut into the width as described for each Example, having an
extended length. Rolls of the abrasive strip were installed on a tape cassette
that had a supply ree! with the unused abrasive article and a take-up reel

20  with the used abrasive article. Two sets of abrasive tape cassettes were
tested. One cassette was used to texture the top surface of the rigid disk,
and the other cassette was used to texture the bottom surface of the rigid
disk. The feed rate of the abrasive tape was 30.5 cm/min. During the
texturing process an aqueous coolant mist was dripped onto a cleaning

25  fabric which was applied to the surface of the rigid disk to transfer the
aqueous coolant to the surface of the disk. The aqueous coolant consisted
of a 5% by weight solution of RECOOL 85, commercially available from
Mangill Chemical Co. Two cleaning tape cassettes (Type TJ Cleaning Tape,
manufacture by Thomas E. West Co.) were also used in this test. One

30  cassette was used to clean the top surface of the rigid disk, and the other

was used to clean the bottom surface of the rigid disk. At the surfaces of
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and the other cassette was used to texture the bottom surface of the rigid
di;sk. The feed rate of the abrasive tape was 30.5 cmimn. During the
texturing process an aqueous cool ant m st was dripped onto a cleaning 25
fabric which was applied to the surface of the rigid disk to transfer_ the
aqueous cool wdomeaszzhe surface of the disk. The aqueous coobenbsm@ﬁ-,sted
of a 5% by wei ght solution of RECOOL 85, commercially available from

Vangi 11 Chem cal. 0B iRkChEaRlo kARG R8T Be oD faeleh o 10 Tape:

manuf acture by Th Tes One 30
cassette was useoSHooeAISOahrdrimeertethstmfoileehavfngtahhamatgrcdiselnmkwhmhd t he ot her

0. not oscillafe e ween e ro d abrasive to the disk was
vvzig usedv\;)og;:} gggﬁgfhe botl}?rg .?.Hr}ac rh cL tthtcp surfaces of

PCT/ US96/ 11267 t Noht 918 ﬂngﬁgen ?Bﬁt @ﬁh@&btvﬁastﬁ%&méé‘dﬂfé AR YT thelPeS vere
passed over a Shore A 50 durone el astoner roller having a dianeter of 50

mm whi ch was rfot textured rigidedisk Wassthéromeasuted ustnga WYIRO inserferometeciusiigrasi ve t o

t he di sk was abou 8 ki end |nt of the.te seconds. The
surface of the 5 ‘{Oéé?"a?"éfge J’;ﬁ%ﬁ wgfgce[ RIgPErtiEsy E‘ﬁr X%ai'?s‘m lea WYKO
interferoneter using E(?Wrﬂbbﬁﬁimpieﬁ\ﬂasd&ioﬁ%ﬁh&mthﬁchMétEﬁﬂﬂmﬁlbﬁhper ties,
Ra, of each sanple, Conparative Exanple A.was_ a conventional m cr onet er

al uni num oxi de | ¥edapping %lmﬁm‘@?PQW@kt%P%%ackl&epht hal at e

backi ng, ~ commerci Ve R nder the
trade 10 desi gn%H‘%eﬁaM %valmbl\/%égn& La%%ﬁwﬁmg’oﬁ%nh%éj

commer ci al | y ¥vaidesighasion “WR3 IMRERIAL deppmgiiim’oxi de abrasr ve ("2[ err] 281Q
WD oducton ol | SRR | {CAAU BB ok R 1

| am nated to a 25 microneter erap

al ong side a 3. 4%ﬁdaabra§ﬁe§m|zsquwmmuaioalpbusrﬂ{gP &réi fréih BRI vagi Cr onet er
al um num oxi de abr.asive (" c& J: 281 8 WD Pr oduct I on Pol i shing Paper”
from3m. For ExaFHbﬁ"eo @35‘5"5" handlamifaigd ta 2 23 pigPmeter ek BPYPSSF avail abl e 2

m or omet er al Ui ua QKRG FHRURSAY Sichs A RO ZHw WD oFEQANEIRP POl i Shing

Paper" from3M was amnated to"a 5"cmw de strip of 178 m croneter
15  available 1 micrometer alummum oxide abrasive ("1p 281Q W/D

Production Polishing Paper" from 3M).

For Example 2, a 0.635 cm wide strip of commercially available 2 .
micrometer aluminum oxide abrasive ("2j1 281Q W/D Production Polishing -
Paper" from-3M) was:.laminated-to a 5. cm wide strip of 178 micrometer

20 thick nonwoven backing (commercially available from Hollingsworth &
Vose). Thus, 4.365 cm of the width of the strip had no abrasive coating
thereon.

For Example 3, a 3.49 cm wide strip of the material of Comparative
Example A was used. A portion of this strip, 2.86 cm, was calendered in

25  order that 2.86 cm of this had a less aggressive nature than the remaining
0.63 cm wide uncalendered portion.

Table 1 below reports the Ra of Examples 1 through 3 compared to
Comparative Example A when tested according to the Texturing Procedure.
For all Examples, the more aggressive portion of the Example was placed at

30  the inner diameter of the disk to be textured. Surface roughness was
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20 t hi ck nonwoven backing (commercially available fromHollingswrth &
Vgse). Thus, 4.365 cmof the width of the strip had no abrasive coating
thereon. For Exanple 3, a 3.49 cmw de strip of the nmaterial of Conparative
Exanpl e A was used. A portion of this strip, 2.86 cm was cal endered in 25
or-der that 2wéd7meazef this had a | ess aggressive nature thapefBigehpigRi Ni N9
0. 63 cm wi de uncal endered portion. Table | below reports the Ra of Exanpl es

| through 3 corrpare arat i n tested according to the
Texturing Procedd® e&&?% r%al"g'g*’z bz?‘fﬁﬁmg'&‘é‘?%@b% 'RSGFelasjon of the
Exanpl e was pl acelﬁmﬁthﬁﬂ'lerllﬁef the iedtured disk lafd isGépdriee iflARdstromsbe text ured.
Sur face roughness was -20- WO 97/ 06927

PCT/ US96/ 11267 checked at 9 mlIlineters (landing zone) and 15 mllinmeters
(menory area) fromthe inner |ip of thel-‘;b@(ltured disk, and is reported in

Angstrons. Table | Exanple Landi ng_ Menory Zone Ra Zone Ra
Conpar ative A 32.8 Examplél. 8 [L Landing m 27.3 2
32.0 19.7 3 ' 32.6 Zone Ra29 {0 ZoheRQP! ¢s 4 through 6

wer e* produced according t@ Tg 107 vg'k“lﬁ Abr asi ve
Article. Two abrasive slufries, &F}?gg tlhe I%ir'\di ng zonegii'gand B (for the
nefrory zone), were m xed py the fiol | owi ng prm:@dure. 126¥.3/ pafts 50/50
MEK/ TOL; 47.5 parts PR3; p—2—parts—SGAZ; 6—partsSDS._and 200.0
parts WAO were conbined i fi an al #ni na baII n‘ﬂ‘i’ (wilth gi%&s milling nedia)
and mlled for 16 hours. Jo ThIS3was adged & parts 117.6 parts
PR3; 1 1.6 parts PQ; 22.& parts TDI. and 0.69 parfl CAT "Abragive slurry A
had a WAO aversage abrasive particle size

Examples 4 through 6 were produced according to the Procedure for
Making a Lapping Abrasive Article. Two abrasive slurries, A (for the
landing zone) and B (for the memory zone), were mixed by the following
procedure. 120.7 parts 50/50 MEK/TOL; 47.5 parts PR3; 5.2 parts SCA2;
10 1.6 parts SDS; and 200.0 parts WAO were combined in an alumina ball mill
(with glass milling media) and milled for 16 hours. To this was added 46.9
parts MEK/TOL. 117.6 parts PR3; 11.6 parts POL; 22.9 parts TDI; and - -
0.69 part CAT. Abrasive slurry A had a WAQO average abrasive particle size
of 3 micrometers; and abrasive slurry B had a WAO average abrasive
15 particle size of 2 micrometers. The abrasive slurries A and B were coated
side by side to provide abrasive regions A and B on three different backing
to provide Examples 4, 5, and 6 by the following method.
The abrasive slurries were coated onto the backing with a knife
coater having a 51 micrometer gap between the knife and the backing. A
20  dividing dam having two compartments was placed behind (upweb) from
and in contact with the knife, and the abrasive slurries were poured into the
compartments of the dam. The abrasive slurries were physically separated
> by the dam until they came into contact with the knife. The backing was
pulled in the machine direction and the abrasive slurries passed under the

' 25  knife and abrasive precursor coatings were formed. The abrasive precursor
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of 3 mcroneters, and abrasive slurry B had a WAO average abrasive 15
pariicle size of 2 mcroneters. The abrasive slurries A and B were coated
side by side to provide abrasive regions A and B on three different backing
to provide Exanples 4, 5, and 6 by the follow ng nmethod. The abrasive
slurries were woatas2onto the backing with a knife coater hawdidusde Pihe7

- mcroneter gap between the knife and the backing. A 20 di vi di ng dam

- having two conpart rég%in s)%@e?@e@kﬁ%&%%eahéoﬁgenﬂigﬁﬁgéq %{lgﬂ(z@gggﬁ{%? tact with

the knife, and the abrasive reres were p ments of

the dam The abr asimifuted followedsbyWs Houfdiay 490CA{ 129°F elodoiM Sifashle colhgdam unti |
they canme into contact with the knife. The backi n& was pulled in the

machi ne direction Jiewidth obshresiveregian Arwas 535 £9:OR S inck and the width of kni f e and

abr asi ve precursor | abrasive precursor -21- WO
abrasi ve ab38bd AGRn YAVEs 4 84 B tr. 17 hény’ S ot 11265

coatings, were Shen cur Egarple 4 wastomet oSl mizvarmetat thitk polyetdr backimB0[ er r ] F)
for 5 mnutes foll gwed 1b¥5 16 hours am49¥err Cg,l Oferr]F) to form abrasive
coatings. The wi dt FP*HPP'EBMWASC0Meq A2 o2P T % tys PH?’?F'E'EﬁkQ‘S;F’FﬁB‘FP}eénd t he

wi dth of abrasive kagieuedonF78midtbricter tHicklfonwWEa bacRing (commercigiy? P! € 4 was
coated on a 51 mcroneter thick polyester backing; Exaﬁpl e 5 was coated on

a 120 micrometer t Availrblp fpmHollingswarth &Vesehl e 6 was coated on a 178

m cronmeter thick nonwov ) L,akly .avadlable from
Hol i ngsworth & Vose). EXa gﬁ%“éﬁ?%g%%%@%‘@??&@%%#% Qithe di sks
according to the 1FexturispProteduge dndakeadsulte afshotvh én Tabld.t All Ra Pestlioiye | N

Table 2. All Rare ul%s are listed in Angstrons. Table 2 Exanple
Landi ng I\/lermr!s)St ReAngsisemszy Ra 4 30. 7
20.8 5 24.1 19.6 6 39.6 32.3
' Table 2
Example Landing Memory Zone
Zone Ra ‘Ra
4 30.7 208
5 241 19.6
6 30.6 323
15 Tables. 1 and 2 above show the surface texture of a thin film disk

after a single texturihg step using a single abrasive article.- Until the abrasive
article of this invention, at least two separate abrasive articles were needed
to provide the difference in Ra from the landing zone area of the disk to the
memory area.

20 Various modifications and alterations of this invention will become
apparent to those skilled in the art without departing from the scope and
spirit of this invention, and it should be understood that this invention is not

to be unduly limited to the illustrative embodiments set forth herein.

22~



15 Tabl es I the surface texture of a thin film
digk after a singl e “mmf[ﬂ ElLE’E SI ng a single abrasive article. Until
the abrasive articlex0 on, at |east two separate abrasive
articles were needed to provide the dlfference in Ra fromthe | anding zone
area of the wosrmesm7the nenory area. J @Fﬁ and
alterations of this invention wll b=§g¥rSeShEET EAgaBEENUt hose é;IL %el n the
art w thout deparw ng. (gliqmthe scopeland—spil nf this invention, and it
shoul d be understoa'a BifApmMedE i hvention is not to be undul y limted to the
illustrative enbodi nent s set forth here| n. -22- PCT/ US96/ 11267 M NNESOTA
M NI NG AND NUFACTURI %ﬁg {ns A nethod of texturing a surface
of arigid disk to si Ita 1"§° ‘H’HHP'ES%ISH"@'F%Qf%}’F% ishtosai d surface
having a first suidfsiedistyimbarPa frsdiida dn S6F ARBcAARMETr Mtk w{.&sﬁce havi ng
a second surface finish met hod conpri si ng t steps 0
cont acting saisd wdmnmatdamwdmt&teahdngémomrmrﬁéﬁmmd sing a first
region having a fji tda rasi ve naturF and a second region having a second

0d comprising the steps o both regi ons bonded to a

abrasi ve nature, 'ﬂﬁﬁ : (
backing, said first abrasiyg naédiﬁ&tlh?kﬂgsﬂfaééﬁft QEth%P{Br%Wegmﬁ%rond .

abrasive nature; and (b) novi ng at Teast one o sal ate asi ve
article or said rigid disk w thcompisinga firs regiorthaving @/firstativasivé bature

mccor ding to cl arm L, aherci n st seraileot il elord BRSSa e o' ai ok,
a glass rigid0disk, or ceramic bott;reglqilsbkndeﬂtﬂo Bbackmgﬁsaimﬁx’amlarﬁmor ding to
claim1, wherein said first regj a?ure beéing different than said second abrasive
nature; and
(b)  moving at least one of said coated abrasive article or
said rigid disk with respect to each other under
15 conditions to impart said first and second surface

finishes.

2, A method according to claim 1, wherein said rigid disk'is a
metal coated rigid disk; a glass rigid disk, or ceramic rigid disk. -
20
3. A method according to claim 1, wherein said first region has

an average abrasive particle size at least 10% larger than said second region.

4, A method according to claim 4, wherein said first region has

25  an average abrasive particle size at least 25% larger than said second region.

5. A method according to claim 1, wherein said coated abrasive
article is a tape having an extended length and said first region and said
second region are parallel along said length.

30
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an average asiwvenpasti €l e size al eaa._ r| than said second
regr on. 5. A nmet hod according to clai oat ed abrasive
article |s awagmeshrIvi ng an extended Iength and said first Whﬁ&’ﬁ%} sai d
second region are parallel along said Iength 30 23-

according to claim1, ere ai,d A rrprl nning said rigid

di sk to provide a dirett rAB\ea‘l" ?qéa' %ﬂ“ﬁ%‘f‘%ﬂslve article is
per pendi cul ar to eom;ﬂ1sels s"pamtngeﬁid@i‘guddxﬁélﬁlproﬁdeadrrect:on offtravel whlie'®ighod
according to claim erein, al d noving further corrprl ses oscillating

said coated abrasf FASEYe artg: r'f)E‘ﬁB?‘E‘!ﬂ“ tq widdifegtion ofdmvelon of travel . 8.
A nmet hod according to claim 9, wherein said contacting 10 I nparts
circunferential scratches in said surface. 9. A nmet hod according to
claim 11, wher®in sai d’.ci r Aumethod acéonding tr daim!9e svhbveinasaidmdvngoRithaen about
20 and 60 Angstro

an average abr e at least 10% | arger than said second
rqgl on. 4. Im Im “Hﬂ“ﬂc’ﬂm to cl ai nl’filS grﬂ%:ggﬂ I rst region has
) € [ ga
said

compnsgs4osclllat1ng said coated abrasive article perpendicular to said

direction of travel. -

8. A method according to claim 9, wherein said contacting

10  imparts circumferential scratches in said surface,

9. A method according to claim 11, wherein said

circumferential scratches have an Ra between about 20 and 60 Angstroms.

15 10.  The rigid disk made according to the method of claim 1.
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