DESCRIPTION Title of the invention: POLISHING CLOTH AND METHOD FOR PRODUCING SAME
TECHNICAL FIELD [0001] The present invention relates to a polishing cloth suitably used for the
ultrahigh precision polishing and/or cleaning of substrates such as aluminum alloy substrates and
glass substrates used in magnetic recording discs and the like, and also relates to a method for
producing the same. BACKGROUND ART [OOO%lr Ma%n tic recording discs are required to be
extremely smooth on the disc surfaces as the st gé% c]é‘%ities become higher in recent years. In the
systemsTioleret trelimg sontonmi2gh&tid ildécordinyg thses in MicéhtGBdre e hdiCUldr8édvtliing media in
which thepaxgsaf aasymagnetization within' magnetic films are oriented in the perpendicular direction
are main played. Consequently if the substrate nqt.yet havin neti¢c layer formed thereon
s e oL A58 o B S S g hH AR TS ool f W8l atter
the magpisissfiimpsliskine i ordisenenaddresestrisesroblerms themiisers gHar s wutyseshendrglatie
magnetigfiktrdermeddhereesisreatdtetitichare A subatratgsU Hacarughnessef D ddmpdramaller
and to be minimized in substrate surface flaws called scratch defects. Further, even in the recording
systemspé%vue(ig1 %ma?taétfl?he erpendicular recording media, the substrate not yet having a magnetic
film formedh<rEsAisaquired to be extremely smooth as described above. [0003] Hitherto, the slurry
grinding[a00zondlearing resindiagaiedike: peljshintolbthdxas: hegnsempthyedite désdonmithes siyrface
treatmeny forgllowing. theimegnelishaachty fRatabalQualevel Ihiscasss inprdeijaigseang to the -

higher recording density required recently for the sharply increasing récording capacity, it is required to
achieve %@ﬁﬁﬁ&ﬁﬁé%giﬁga%ﬁ%&aﬁwﬁw I8F s HimAEe e e i Suface
flaws catiey soracttidefastsyahihapalishiingiidiosh arapatesfirespbadmptodheder rdgaiements is
earnestly, desiradn RO HithadQudhhasibern pipResedHia Ure wikaine,fikesagthe,ibats-Geastituting
the nonwoven fabric of the olishingﬂcloth '{Eeoré:leerst% gusce the sgtllast{%te sua{faceclio%ghnet%s, and also
to imprg%ﬁéﬁgr’tﬁéaﬁo'ﬁwg%ae%b% CERStitd Ihg the polisﬁlﬁg%ﬁcﬁﬂ Wiztzhlanp(gjlly efic Elsstic m]_érf]erial for
providingtaesmidningtisvepelie shinorgaetis Fimimgirertmedfilnerder feeddisstrde Burtdea, fhsrds@ample, a
polishing¢latk iRovhieh RavaWaNemighc comprigngadimiinedliersyiiied singie fibersdiamater of
005 1o 208 RIS aniAR AP INTEUS SRR AISHR eihaleibana as AARBGaTonent
is propose fsee p%tent documents 1 an 5). % ese proposais achieve a surface roughness of approx.
0.2 nm PRISR ARTBOBURENTSP AT ER TISeTEDM ENES fodes) prad iitiscthnditnensicular
2009-83093rdinP ate diad dotisadbitr 2 Ho 1220 D214 A5rA R bid NIAR Y@k dTiHEr d bV NEGIOSIRKR B LEM
TO BE %QR\A@@%J&}%Q\%&N&@%[Q@%] However, the magnetic recording discs of recent
perpendicular recording systems are ncreasingly. required to be smaqther, that is, o mjnimize
Cratend OB A GG BN AN B0 & FASTBF AR ARSI A HSRdME SR EShaitions
commortwierdréd axtificial [detherbico tpvisingt fonwldyemiaBricedBhatiishiaid deBivedaioaskvthe
optimumecenditions fasformingethe stifase fibel-napradRtinRSieiyesRthesudasanfiie

polishinghclo and the universal needle u_ncthjng condi&i?ns f?lr obtainirg atsurfa e capabhle of
naintair g AT e S SERR T0507 1 Vi e Bk S for R vaSS I SRR, an
object opfHiinveaticmiles préviiai poirshihe Wb yvmyhessiavant e reaidn dafasssant the
conventignahpealishing eipibleemprsing i afitediberguatthertinie @fpalishirgiand having high

perform f ing hi ci ishi 0 t biect,of His.i lan.i ovide a
ethod B B A R
PROBLERR606Y] f‘ﬁ)ﬁ@iﬁ@ébﬁiaﬂii%ﬁ@éla %%ﬁ%tﬂq@%agém%m%%%ﬁw%%mm cloth
of this imlemtionimaiegycontiprises anenwoben fabrstfahoediey mrtsrigling dite wittafinpdijpeciiendles
foimed QY&QH@%Q&HM %P%f@ﬁ@n 'Uhﬁﬁcﬁa‘(ﬁéaﬁfoﬁé}ﬂ@ fiﬁ%ﬂérﬁ?tﬁﬁ&mz@f’tffé F10 rHr?ﬂQ:_a
polymeric elastic r%?rlal Wh%ré’l‘nﬁre ave?r)(? e S|zelrot%:he SLhrfagze flber-naﬁgaeg ‘j)oortlons constituted by
the afor&rhaRasHEF R AR A B S U RES I SRR RoRGEVRYF Rt hE S SRE RS REdirection
of the ulvlafifiediideuniies isE0adib80dHmdE0 DO 2 toréfé et impddeoftisenpaiishipgl wiathof this
inventiog:thr: avekage size pbiheraterementiansd sotipsachibes-nappedinorignsin hewigidirection

of the u%%‘igf ?B%éebgr%%'g’s%fss a5c%iteqrél' &21%@?51":6 roughness of approx. 0.2 nm.
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[0011] In a preferred mode of the polishing cloth of this invention, the surface roughness of the
polishing cloth is 5 to 18 p.m. [0012] In a preferred mode of the polishing cloth of this invention, the CV
value of the aforementioned ultrafine fibers is 1 to 30%. [0013] Further, the method for producing the
polishing cloth of this invention comprises at least the following steps (1) through (5) in combination,
wherein the number of islands-in-sea %/é)e composite fibers convertible into ultrafine fibers, which are

brought fritsAecHEsHEZ IR ARG BFAENGHowing step (2), is 3 to 6 fibers/1 barb: (1) a step of
producirglistiidskin Qe a tfpd sohpadieNibers convertible into ultrafine fibers with an average single
fiber finenesiPERLPAE& BN/ €D Avteaiiormieprangd laminating fiber webs by a card and a

el PR A0 TS) R BTG 5 R0 R S ok R0 LEA RESRRIEA HBRE g Lo t0 200

mass% basediogithereqassdf the bitrafinetiberslobtaine dobyraonveranscthisbompgositecfibéhsse(4) a

step of t&éﬁﬁ%ﬁéﬂﬁ@%z@@@sﬁw%@@ﬁeﬁﬂQie@'éh@es@éhé&fa@%@w" tﬁﬁiﬂﬂfgae&ﬁﬂﬁoﬁﬁadbfﬁmﬁt@s'te
fibers into uItrirgle P}bersléo 14; In a referred mode of e.met for produ ng th oI| rg%cloth of

WOVEH T1IC
this mve?ﬁron he numbero IS a S- mgsea ype Comp05|tsef ers convert e |n L?'tl’a ibers

which areptraughtdRdiiiane ﬁ@@éar@lmmﬁmﬁg@%@%ﬁéﬁ@%@r@%fw&@% termriaqe OF THE
INVEN TIRNpQ015 Actatdingitalbissinvesilone &l Rolishicig mlotosinadiey tothebaizdrpf thewtiiace

fiber-naQB éjo&o&r%rﬁ%em $ éﬂ%k@ﬁg'ﬁﬁﬂéﬁ’ﬁﬁwdles in the width direction of the ultrafine fiber

bundles more exce n smoothness than the conventional polrshrgg cloth can be obtained.

Thereforf@ A HighYpew et AR B RAHIH G G IS HRA RIL FESs ARapbied ahihPYERHR% S dBghness
of the pqlishet: matdiidlisgnalbivhgniusécbascaatapeldiketpdtishitipstath tiretbenskrpgaindinghard/or

slurry cleaning shiheisebstratesuracs ot ateerrding ge@srﬁﬁ b haPhiRinedRIA01E}Tha Arlishing cloth
of this i |nv ntion rl}*B{' surtablgéf& d for polishing and/or cleaning the aluminum alloy substrate or

glass su?‘)1 a@rﬁgﬁg Ilﬁtrahrgh precision finishing. [0017] The production method of this
mventrorﬁoﬁmmlm@berﬁéﬁf dhisd potisingsclothrey isle protiited ExficidisisntBRIFMDESERIPTION

OF THE@M}A@J}{@&[Q@@@J}{E@CMEE@ 1 is an enlarged SEM photo (40x) as a substitute for a
drawrng Ipth surface of this invention. [Fig. 2] Fig. 2 is a typical

view sho g i ere afron be een a nee e and composite fibers at the time of needle punching for

explainihg Brh i fatiestim atisaderbtagrine o abrgasrinpet L Blsght Thartishink drtheedle
punchingf M@ Bﬁ&lﬁﬁlﬂxﬁﬁﬁ%%kuﬁiiQwa'riﬂﬂﬁdwﬂ%bﬁ@mdﬁed%thhrrgg@'mahmﬁmmag cloth

of this inyention i%%ﬂéﬁ%?fﬁ’&&&ﬁ iop method Hb%r@%m%eévt% @emgrg AULINGIRVENtIONAGS gxplained

below. [Q020] With regard to the aforementioned praoblem, i.e., the problem of making small the scratch

defects SrP tHE S0 A B SR EATLE ﬁatgﬂ#aeeraﬂaﬁhse%rﬁaresﬁa%@& sl TiRE RS tors
made ampimtemnsiva@sstitytah tiye barfHoecfibatinappedipdmiorfiseudtundssarn ghsrm@mtrwﬁha@ﬁﬂ@er

bundles o, {hK shHans oL Ui Rﬁ&ﬁhmge@!mﬂ MtlE’@MlﬂQfﬁ{EeﬁB@rnbﬁ&hH]@s%Z%’Ebm@W%h direction, of
the porti re the Itra%rnef onstr ISE] % cf %trqirﬁllesfrlber bundl s.are drsgosed &stantrally
R Gt L OTe Ao il I

uniforml in"o ecfion, and %2690 the QUFASS Sifodthhess.
Thus, thafinvestsieredisdriaae thdelamansdsgortions in the width direction of the ultrafine fiber

bundles is 50 to 120 um.

[0011] In a preferred mode of the polishing cloth of this invention, the surface roughness of
the polishing cloth is 5 to 18 pm.

[0012] In a preferred mode of the polishing cloth of this invention, the CV value of the
aforementioned ultrafine fibers is 1 to 30%.

[0013] Further, the method for producing the polishing cloth of this invention comprises at
least the following steps (1) through (5) in combination, wherein the number of 1slands-in-sea
type composite fibers convertible into ultrafine fibers, which are brought in by the needle
punching of the following step (2}, is 3 to 6 fibers/| barb:

(1} a step of producing islands-in-sea type composite fibers convertible into ultrafine fibers
with an average single fiber fineness of 0.05 to 2.0 pum;

(2) a step of forming and laminating fiber webs by a card and a crosslapper using said



and dispersibility on the surface of the polishing cloth greatly contribute to the highly precise slurry
grinding and/or cleaning. [0021] As a result, the inventors found that if the nonwoven fabric constituting
the polishing cloth mainly comprises a nonwoven fabric formed by entangling the ultrafine fiber
bundles formed by bundling ultrafine fibers with an average single fiber diameter of 0.05 to 2.0 um,
and is also a nonwoven fabric in which the size of the surface fiber-napped portion structures
comprisitidpids-intrAiEPRBE IR Sorthad wieeing theopotierind @ittty tedivigtmeltastion of the
ultrafine fyer hendiesiisbhitpol B, dhetiabayemantaned mabrl@verpaﬁwe @ph@dab&tmﬁ[ﬂoﬂl In
view of t n fi r ' i0 ho Hity of t ibers of the

bs Qi?ﬁ%ﬂg%asslbo%ﬁéﬁﬂ%ﬁr%”&épé %‘E{X%,]Q&?dbv Poal?%ﬁiﬁgrt%? c?n%%*%(%‘% &

polishing cloth, it Is important that the average single fiber diameter of the ultrafine fibérs used in this
invention1s 6 R PEMIAtAE g0eRGESHENE fiber diameter is 2.0 p.m or smaller, the surface
roughness) afstiee pblishettingteridlidandakept spako@pdhecdibershandyifritimatibeage single fiber

diameteif 9T AAAeH et sRn AR Ane ol Rass. AN e RRUIRDRM AN SR0sRALRIY
polishing.can be performed efficiently. [0023] As examples of the Clymer formi gﬁe ultralnehsflbers
used in%ﬁ%’i’ﬁ% JBRG i‘éﬂ‘%%%Bﬁx&%?é?%%%%%?ﬁ?o“é’é}vﬁbﬁl&g Fefitig %W&%‘bﬁi PPy EHE Sulfide
(PPS), etes Manghofpbly donceaationgbohgmétbaypifidd)bis polydstdrersihdpblyamides are high in
melting pyptandexaelieniiy hegtirgsistance to the heat generated at the time of polishing, and
consequ hey can be preferably used. Examples of t olyesters inglude pol len

terephth arg,]tp‘gé 06@?&({9% tetfpéfsﬁﬁ)](féﬁigffg? i)oal :rgfln%e Iecr%%tgrsep @ﬁalél%e?lgtcs.lﬁuFﬁ%ﬁgeilé%ﬁFes of the
polyamidBsirsnersi ieires aymareenayisre Bher vosdprurther vasehpbpsincindstutiriose
ultrafine fibersunalealsn hecco palymenizedswithanathai-come romen andiamyishiosk palymees can
also be made (g oppiAR ALdives. Such Asnaridless [Ame i afdeL AN ARG ARRIL fnppples of

the comonomer include sodium™-sulfoisophthalate, 3- )éroxy utanoic acid, nylon 6, ny 6, nylon
12, etc. Bt reuetns SartidhesPrIBsA mafer s BRide st Be tdus-Rrrtrelisiing debn@ fame
retarder tiersbxaynpltadangorgdioicsflame detaide rodrtheorgantia tiamdaat arte raanddezuiied. s the
antistati¢,gggs for example, an alcohol-based antistatic agent can be used. [0025] As the nonwoven
fabric as g fiber-entangled sheet used.in the polishing cloth of this invention, a staple-fiber nonwoven
tabric ol h BTGB LT R N PSP E BN L P BARE T Bk E8iBper and
subsequéntigtweEdie: pihching sravater-pepusidhingiehel vwelmeancbe stistably Wiehighupdeeisian
long-fibegnigmweven fabric obtained by a spun-bond method, melt-blow method or the like or a
nonwov ric, obtained by an equs fiber suspension screening method or the like can also be
employel s ﬁfo%ﬁ?aﬂ%‘e%ngﬁgﬁa R R R e R I E ST B v
fabric cafhEcstirad s issatigince the mode of the ultrafine fiber bundles as described later can be
obtaine 3 Fie ¢S Qi miagy [002BH D TieAwlisiéisg cloth of this invention, it is necessary that the
nonwovesfabrie:as the-aforeentionad ibei-entangledisheat contalng A-RoMMEHS slastic material. If
the fiber‘fent?gilgl?fés S ee?éis _mga],de t(i g\l(%ntain ap %émerfii}: e&s%i%é#géetﬁ%ﬁin%% e%&?tﬂgf t%
polymerf AR 1 atdhaPEHEHES thik IES 2R HESBEFE e off from the polishing cloth and allows
uniformiyfgphidd dibkrs aapectdrmed Byofibeg thisintpteartetwadéthensodivavndrefaipicias fdbers at
fiber-entapgled shaetismada iR containa RAiwmatic alasticmateriagh thenglising.clatheap be
provided with ¢ sl}l%nin%éortgl?r.ties %nd.the icrat(ci defects by polishing on the surface of the
polished STBSF Ate AR 8 W Hd 0857 PASTHE DRIVITHERE  elastic material used in this invention,

di<id!
for examyleDpohitrdtanBRooiyrdaldohilketNaiagddrea elastomer, polyacrylic acid,
acrylonifrije:bytatie nexelastome hiyrene distadiahe elastamenandibedidaGan be-usrrhamang them,

[ t - | I th -pol tast b
EE’&S!S&%@%%?@%%%?T%?@%@5%23% B ecular weidht of e polymor g0l
compon hofgarsthimihssalerasnianst roslent 61 tH duebkime Atishddsofymsdritelastic

materialser0D tleboBhnAhaarbarefe madarange ihd O 3006hdtthevkighi avedageatoniale dudar

weight i5,5006rNGNR! Ak RIFTeahl 1090 0shiaRerihe slisnaialihe ARIRN00 Aalfcag0e held
and it can be_preyent d‘t}H t the yltrafine fibers come. off. Further, if the weight average molecular
weight 1 5EBBE RGP SR 3000 BF RSP e IR B Bt ohgh e in
polyuretHeneisbhudioactian.be itlbbitet can avirezeutha fiticafiber fidges cansbariimgréheasdityfimpidoprated
with polydreitang. Q28 As the sialcampenentvisethama Ruematsriatphthadalsrethane,fRolyether
diol, poléesta{r dio!{i Ifc)ioill\fcartbtzﬁlate dllg)lé é)orlgtl)a%%récsas_dﬂ%nqgo owlrgn%ers ergo%lcta b(%1 greferably
used. [0 §8T Il—oﬁlr‘ther, g5he’ ||§oscuyraar11ateS coPnponeht USEU AS a'raw materal of the 60 y&?g eﬁ%e, an
aromatic diisocyanate, alicyclic isocyanate and aliphatic isocyanate and the Like can be used. Further,
in order to enhance the fitness to the polished surfage and the cushioning properties contributing to the
inhibition of flaws, in view of flexibility, it is preferred that the rate of the polyether diol component in the
polymer diol is 60 mass% or larger. More preferred is 70 mass% or larger. [0031] It is preferred that
the weight average molecular weight of the polyurethane used in this invention is 100,000 to 300,000.
A more preferred range is 150,000 to 250,000. If the weight average molecular weight of the

nolviirethanea ic 100 OO0 nar hinher the <ctrenath nf the obhtained nolichina cloth can he held and fiirther



[0037] Furthermore, the polymeric elastic material may contain slight amounts of various additives, for
example, phosphorus-based, halogen-based, inorganic and other flame retarders, phenol-based,
sulfur-based, phosphorus-based and other antioxidants, benzotriazole-based, benzophenone-based,
salicylate-based, cyanoacrylate-based, oxalic acid anilide-based and other ultraviolet fight absorbers,
hindered amine-based, benzoate-based and other light stabilizers, polycarbodiimide and other
hydrolysiaseispermtbstiapimdhs preageiobbe anlishing sgdheresttsonieuisddthe Mg ameding
materialsiyeic.dORSBEMeieovesafiam the viewpoints that the fibers little come off and that the napped
fibers arﬁ)H@lLPAQ'X planedhiniuasien upiefRilee Mo Aldhe Ravals siaaticalsRLInRIde the

nonwoven fabric is a state where at least SO%EG of the s g e fibers posmone n t e OU ermos

circumferOHE 851 h SRBRAISE R L HAATG LHPARISE feraiare!fyn sy v bakes T Migilesan be
obtaineddyntiemétiailiof (B)rdescribedslateh dhatisasirmegiolitaytaloaiol proté6tsomdstiof,the

outer CIgUEiRACe QfSaBASBhe fDes e oty m@t@@rﬁewﬂ@nwﬁp@w@oﬁa@ﬁw@;es of
ultrafine fibers i |s Hré ed andf{# }/lH{ethanehpartl |¥; adheres to1 oute eren%ﬁah
portions 8??38% YE%f}Ee Omthe protectloﬁ B‘)l/ paoﬁlw rIhalcno(h ymeric
elastic ndal@ﬁbzlrpefrtthﬁylbmfd@ éﬁmﬂahlesi@mé ﬁ@é@s%@sﬂtmnéw atbm@m@tvém@étmmbmﬁeaeﬁzfes of the
uttrafinesfibesrihungles, the degree of freedom of the napped ultrafine fibers on the nap surface can be
modera tralled, result, the dj ion of e ter Quffin kept
very smﬁéfz?ﬁaqt is ]%he ﬁi{tﬁge% e(IalresS %aﬁggé %dgilL éﬁ%%gﬁr%erﬁ%%gea %t%f%le%v?]geqr?% ey%a{:rie a4 1er?gd in one
directior]! et (alBeane hite ﬂﬂ\%%ﬁp@dlﬁﬁ@@%e‘%ﬁ%lf@%ﬁf HhgRetingleridban diygrteanb B btained,
and the uiirafine fibatsupedsenhonithentam sufaceate(kepi. V€ idass e \winpin deasénassepioviding a

state wheye the Jitafing,f G%%&Eﬁéé%%ﬁﬂ%@%‘%dp&ﬂﬂéd%&% Guloyhich: g narped,dbers are

densely an nlformlg aligned in one djreéction and in which the fibers are oriented in one direction, can

be obtaifiBE! WA this LFuRtGTaLth SIRAlD HEMINABIADr A8iVe gr i % tHESRmn &I BYpSHERET £8H be
enhancetf famsthen dlsrasireagrin disttibotisrn emthepsliffziog ofnte pelishingdoddiivieatybe uniformed.

Theretfoyeoﬂﬁ s&ga&%ﬂgﬁ@sc:éfc% geofﬁmlﬁh&mg%atefgmﬁ%l@4ﬁwsthe&pIiﬁhtﬂg Glathaebthis
Invention, cus n roperues an ness are | nt1or,poll ecision |ng
it ekl SO el S e U e e A
polymeridaisstit pritseaiantdtioa e e (Eaﬂfﬁ‘él kﬁ»ﬁomlﬁeﬁmﬁeaa%ambmméﬁ%m toeh2inn the
polishinmeleﬂgqfdhis AnNentieneittisnoheieredsthatdhe tb&hééﬁ%@ﬁé@e@”ﬁﬁﬁﬁ@tﬂb@@f@ﬂﬂzihﬁa@0|ymeric

elastic ! éetrl h rgsgm OQh@ SISV bgéseg %E%Io@e %skgfn h%g %%5205% Er)poge Rl(eferred

range is (o] %. It s eferred’that the Tate of the ultrafine fibers is'4 mass% based

on the tERIFRIBESR twéeﬁsﬂgq%ﬁﬁa ety {srerithalpiange agrem%mﬁa@é% h385refdfred that
the contEntthéthepohinseritielgstigatnidhys imdiddo Hdmasstdbaséongivthe2tatal mass of the polishing

cloth. A 5812 Wﬁ?ﬁ{éﬁ%@%ﬁr&%é&&é@c&ﬂﬁgsﬁ{% Jiﬂ%iﬁ&tffﬁﬁsr?@f@y yRid KatiQ, %W@{EE@ @(&Pe“'es
hardness, s ength and the I|k of th olishing cloth can ﬁ 8Just((?ld by the content of the E %1 eric
EiSi

elastic S %%’SFBBM{% c & O HE poRIf AR T B TR ARCB P nass s,
both prazessésilifjaard jtodlectiiy beicgntis peontahddampleifiiduthcocomanrmap Bwliabe swhiora the
ultrafinesﬁa%;@égmm&mIy-ﬂgeﬁe@%eﬁdneaemf@@@oﬁfthﬁﬁmgﬁli@i@ﬂﬂ@“@k&%ﬁh@ reagen, the
production of scr che():lcglfpel tthe time_ 0 sluany&rlnd glmu%}ﬁ not be able to e |nh|bt|te&*| suffl(:lently
On the dtfier ha dD it1s no pfe?errecﬂha%t & ‘Content of the po ymerlc eETasPc material 15 sn’laﬁer than
10 MasSYRTHI S h HEABEN M TAIETSPE A5 FRATEH MBI HE ISR SRchRasehdh fiasatiseiining

cloth is hlgekyt tﬁybeﬂﬁiptmeﬂ scthe tiacedf it syt gringdimg: dnhessdhe polishing cloth of this mventlen
may als rig 3 ﬁ%}f@ EERWH%%A%B‘?{@E%CH%? Bnauen fghrie as.g ﬁ?ﬂl@%@ﬁﬁ&%‘%[o%a&%sumaﬂ”e

fibers a olymeric elastic material. [0043] In the polishing cloth of this invention, from_ the

viewpoity BHRE deHaRHeLeieraupEFEIiEY OrAMR IRTaRAd HBHRE oh THBILHRA L EF tePpBRthing
cloth, it Bapipofiketsthatiagleastamt sudace ofdivapplishimg clothsisiaentlp soetaite mowlgrigingrultraftne

fibers. [QO44). flgpdrisy eﬂl@@%%‘i"tﬁg‘%}t%@oﬁ&ﬁ W%Ut%f n%@i@é@n%;ﬁbewmm@xample
of the surface fﬁﬂ; na (ﬁ&) F{tlon Str, ctu constltt Eﬁgfmef er bundles on t?e surface of
the poli MRS 6 ILTRUBR AR TS AG SHoMATS ¢ 985 SO W B SRR cloth is
formed by the sguetyresibontaipmysive ﬁﬁfﬁé@f@béﬁﬂaﬁb@ﬁ Hortibke eam phsinep uttielneetbay
bund|eiaﬂ@?};ﬁhﬁf&@ﬂﬁﬁ‘fgnﬁ@ﬂﬁdﬂﬁ?@f@fﬁ?ﬁ@emd&%@dﬁvMi@r@iﬂstﬁg Fsig- H@hmiﬁd?egeﬂ%@n Ohn tr)le
rectanglgs shown,in Fi the yltraftne fiber ir irecti t er bundles
correspoFr?’ofs toa%e trargS\k/;e se Feclflon the sur ace Elear rrllgppe por%gﬁ %%rﬁ%stb?ijs%elar% ‘the length
direction in which the ultrafine fibers of the ultrafine fiber bundles are aligned corresponds to the length
direction of the surface fiber-napped portion structujes. In the mode of the surface fiber-napped portion
structures, the ultrafine fibers may be uniformly aligned, or the ultrafine fibers may also be more or less
apart from each other, or may also be partially bonded or cohere to each other. [0046] In this case, the
bonding refers to bonding by chemical reaction or physical fusion or the like, and cohesion refers to

sticking by intermolecular force such as hydrogen bonding or the like. [0047] In the polishing cloth of
thic inventinn the avvaerande ci7ze nf the crirface fihar-nanned nortion <triictiiraece in the width directinn nf



the needle punching of the following step (2), is 3 to 6 fibers/1 barb: (1) a step of producing
islands-in-sea type composite fibers convertible into ultrafine fibers with an average single fiber
diameter of 0.05 to 2.0 pm; (2) a step of forming and laminating fiber webs by a card and a
crosslapper using said islands-in-sea type composite fibers, and obtaining a nonwoven fabric by
needle punching: (3) a ste|lo of giving a polymeric elastic material to said nonwoven fabric by 10 to 200
mass% B¥seliancthByinsedoPHishiEafine fibers obtained by converting the composite fibers; (4) a
step of b(lipg] dhleaspoihivigrtdes; anchi{Shecatemofidonvedingsdidtishandsritosea Hipe:canposite
fibers int rs ngfo in ngled.shee a nenwaven
Qfalg%féﬂaﬂ% ﬁ&?&%ﬁ&%@fﬁ%ﬁ d éé’&’%f%{é%rs %0 rg %ﬁﬁﬂ@ % 7%? é}llbl%%; P Yﬁ%

fabric forme Y entang Ing u Itra e Into ultrafine fibers such as

islands-itl SR IBREShi6E e HBRTE (P HiAiR GuPRIESTCAIRII At dhs fuedianiatierea shiet
directly f;miymltraflniaa‘ibenmtmmapﬁdﬂ&m&nmqﬂeﬂ gheghhditg whratindffibembtingiessbntarngldd

therein C%H%l@%tﬂﬁ%%l&”ﬁ%{%@&‘%é@% eRtangled shegblopihe iSlaRdsHnSen RgcRmposite
fibers co ertible | uItraflnejgﬁti s and convertin the com osite flqﬁﬁs in the fiher- entg led sheet
g Shing

into. uItra é?@é as Beﬂt?{l {elsflﬁjgfl% 1818 RS Sﬁﬁé: Té?sm\%ﬁf 53?\ oyed,
can be (&)ah @@h@@Tﬂ@éﬁityp‘élG@ﬁm@@it@ mam@nﬁaﬁndghwecﬂam@fmmbyamhslmmmhm
solvent d;'ﬁg@béa{bjlméa,@ BB SOMPReRent spdandsiand component, in which the sea component is
dissolve r m usin lvent.or-the lik gnvert the island component |nt ultrafine
fibers, (b(ﬁogasc} Il?}a %&%ﬁ Sg%a{}/?ﬁ%nte\l}vg ?ﬁcgrlrrrl]g%las i Fesing g)sposedﬁ%e?g ?}‘%ﬂy orin
layers am%zféry e h@%@@&%éﬁé@@@ﬁlﬁ%@ﬁl&ﬁ%@qéeﬁéa%ieaﬁ%abeﬁﬁélamé @éﬁara@éd for
splitting mieaukrafingitbers]oaidhedikadQadSiAn dalandsisegealypaatrpasite iinatcar basad

islanas- '@I&&&M@sﬁ%ﬁ‘&%&@ﬁ@ﬁ{dﬂeﬁ%B&Eﬁ@tﬁ&@%ﬁ}%ﬂ%&%ﬂa%ﬂ?@ uﬁrl&:ff%ﬁ’er 2 Wg'[%e‘HSposed

separatelﬁ sing an islands-in-sea type spinnéret when s%n or a mixed sp ch asea

componeh? RRRTCbHH B MRS RV N SHUR, SF 0 Rk RAGIRFiHEM CARRIEsHs-in-sea
type comypoite fidgncadmbe pseferably msed éonpnentiepbintshthatudtradfinalfipehswitly &lustiform

f'[‘e”efﬁrﬁ?ﬂ&% q§t>tlage§ﬁ%ata@btha[ASh@ee theleeg wiisating fibats ﬁf\@d@ obtained to.sentribuie totthe
strengin o et-ll ma S the sea C e e IS sea osite
PR et i e e e W R
copolyméﬂ&é‘éﬂ&ﬂi%l?@ﬂﬁﬁéﬁ@gNébltcﬂﬁthéehkée‘/i?@??lfaﬂtﬁi Heic sed s tses wswak [@‘Déﬂrthﬁe
dissolutignigé Rhag@aa@emgmﬁm&é@ra&ewagm capOe perfanmethatapiiindiheion of afiesadding the

elastic paymeloalt tthB?, Sin%%éﬁ‘& eEh ol ARtInn %fﬁ?e P”@%‘gﬁj sheet

r
such as a nonwoven% rlc escn%)&ob@%%lre 2 method entang ing a er we
punchlnéaﬁPKAFa‘EeP?eW(HEﬁéﬁlh’g‘Wré%W% Rﬂ]é?ﬁﬁglaﬁlf’elt blow method, aqueous fiber suspension
screening®28thed ohidhédikecoagpobentisedd Amangthemidrizdrdénio ebigindthemboedmedniiaiiety mode
of ultrafing fibgr.bupdles, a.megar aﬁan% [geing dLeatment SUEBiom asaleRYRGRIRY HwalsY et
punchin be preferably used. [0059] From the viewpoint of forming a dense nap surface by highly
entanghﬁﬁ%ﬁers it is preferred that the number of punches by the needle punching treatment is 2000
to 8000 pUhEHesIein, antha drsre et eunpeteisiSE0G: to BOOpenehes bm 2ol thahmumber of

punches;igfaA0 HHEE&}%%/&ET‘%1%3*&%&5&6%%{&8&@1@%%@1?@&%&%% m%ﬂ@m@%@@e fdesired
highly prleurﬁe finishing can b obtaj Hedf Furt er, if th f 000 g{gnches/cmz or

less, the proceésablfyls no g\l}vceere dﬂﬁaerdh a ean reng dec if6°d6 notoccur, 5:660] Itis

preferre§eREIRHET DY f@énghgbaf%@ﬁﬂﬁwwenwami% afesivibimpittoprefersddhapiscmispisie: 15 to

0.4 g/cnﬁ)twmdhawlew@mheﬁﬂensm sutiacerfifielsisAomarespretaraccanyeis Praftor&i3ig/mms3.
[0061] It dhat the average size of the surface fiber-napped portion structures in the width
dlrectlon IS 50 to 18 um and a preferred average size range is 50 to 120 um. In order to achieve this

size rand80tlik ks amRETRdae Henrrlr ReTmsssRo RSERY ser s o BehasbaaccBifrbHible into
ultrafine tite isenaightsnl B9, 06@ tmi0f006e denpurchiagisd tangdilensit, babboA podietred thage is 3

to 4 fibergtl ek, Q! @%M@alwuka?gmf&q 51 %&@%@%@@M@&aﬁ%a %kbéﬁemto
ultrafine fbers oc#ﬁtgbg ﬁi fl}[barb IS ?]8@ CE e sha fthe barbg g E m each
composﬁ) S IROHTEIAB LB RfeEE &S grnlu eoplé%vr%rb% ita%i ? P&hto
ultrafine dibeths cimgrstltfyqﬁecbmtb aéfexplaiberd beltdw ineiderenseageFigoRcular Welght of the
polyurethane is 300,000 or lower, the increase n the viscosity of the polyurethane solution

can be inhibited, and the nonwoven fabric can be more easily impregnated.



[0063] Suppose an isosceles triangle in which the angle (a of Fig. 2) formed at the depth of a barb is a
vertex of the triangle while the line from the depth (B of Fig. 2) of the barb to the tip (A of Fig. 2) of the
barb is a side of the triangle. The isosceles triangle is packed with composite fibers in the closest
manner, starting from the depth of the triangfe (from the depth of the barb). With regard to each
composite fiber convertible into ultrafine fibers disposed partially out of the isosceles triangle, if the
area ocdifaabh vetieenfithedbmpesino e withifying Sestaieenasangibdssinionmprermé/coimposite
fibebeOﬁﬁefﬂhiﬁﬁﬂ@ﬁ%@fmﬂﬁle%[&ﬂ&ﬁeﬁ&ﬁé p@ii@kﬁﬁ@ﬂ@%ﬁ?ﬁtﬁﬁf@f@hﬁamﬁg tt%@gglahm% p&dtt?e
number of o site fibers. including the compasit rs,defined like t efined .as the tota
number o% E:horrﬁJO oSite {etﬁjﬁers ‘that can t%rou%ﬁtt?ﬁ §é ﬁ'ﬁrereefc?reii?n ﬁségﬁplraetlsoenn mvintrc%n itis
|mportan°’c M%Hﬁ%g the abovementioned polishing cIoth production steps (1) through (5), the needle
punchin@e@Ep (2)presedes thie stegaim)of poinertifig the coshpasitefibers/afithelidonvgoven fabric into
uirafine hersy 10PN EHANRIAL IeiefRpied iateach Oibﬁ@e‘ﬂgeﬂleasussmtrg%mra%q'evrwcgmg step

has 1 to 3 barbs, arid that each barp is sh aped to h aveg\éﬂﬁ Cktrp dimension of 0 to 50 tim, an
8

undercuPSHYE et&%ea‘frﬂ%*at ehth BP0 HSEHm BT 1EnRHSk BrepwiseoHihthfo066] In
a preferssduhotertthevhonweveel Yahribaseriefing eHes: eldstidipd yndebavbtanvedi gt fedoribediabove is

shrunkep-Rydiynleasensigr weiheahdgnbava higharibeldensity ko a@%ﬁ/é@\’\!i@qm gtdepaer
surface frbers é0067 It | ortant thatt e %Ilslﬂ clotlé'ric%f thlsezllr%ventr d omprises a
nonwovER TabrE Torhe %K/ anr?ggj ali e a oreme ioned ultrafiie %egbungfﬁes 6()%‘3;? I8
pollshlngVéFéfrﬂ@ﬁWﬁs ﬂf\ﬁbﬂi Wﬁt@%@ér@é@‘[@i@%%%mﬁbﬂé M stieermsrgidiadgiaporynesthane as
the malrpﬁesmmmemmfme poigiatafies mnﬂeswmm iafgterientianerb Renwove miabsie intestdtrafine
fibers i |n t teri I t gffe s on the
surface o ;‘?{ (fé a?%ﬁég %nﬁggﬁ I%S%%ﬁr\?ds fiC §e%istr &%r?iaﬂtgr?gi gg sﬁjéhg%%&égéqe%%%lon%g &
properti@d4gt a‘ﬁ%‘&rbmgeeurrgcewr;&%ss%\ﬁﬁr Stiowhdidistendnaimasaittathasifgred vl is,
since thelmninspaceshofdheidorndaver thbrieiatepacked with the polymeric elastic material for
integratia, fip ipgss e, Wracished materialiand the.affentof iniibiing te Jaus BB iguiface of

the polished material are excellent. OG%AS the thod for vrn the polymeric elas |c material such
as polytﬁ‘é‘iﬁ%ﬁé‘{&‘iﬁé%ﬁ\ﬁ?ﬁféﬁ? BAg ‘F?i‘é%%ﬂj t6dtiAy %?o%%‘f%‘ﬁg e 8§meric

elastic niatewddideridatpre gaitingahdigbrwsrehéaprizwithane Ipo’iy#@itdélaétré‘ bty foll dwedssy
solidificaipaokibebkaicabRer wé@yeﬁmﬁmrﬂ@rtiﬂ@enr@éhp%emn\ése%aid@rp%?@emtya@ method of

|mpregnat|n the nonwoven fabrr Iastlc majerial,solutian followe ay et
solidificati ongc hé:“' pcraeS era u§e 9% I¥—or exg(?n I% th C{eb y!&}et a{flitle1 ASEC agef éapgw%%r'c

elastic el rsrf Fbﬁﬁ@ﬁﬁﬁ%uét@&% r‘élrﬁéﬁqens&rmr@ﬁ ﬁsﬁf?gce @@W@ﬁ@%@@ﬂlﬁ%@neﬁ}rmmﬁde
Then, a eiochik) 68 lme@@aumraamﬁyv@vem fabwic farmedity siranglingdempasitaifoersy
convertiple | &ﬂ'&@?ﬁ@&# 4 i utlon 'A,a§ %Bgrﬁé'h%‘é'%‘%‘é pRIYMEInAne, ESLHH%ME%‘% r?%&'i‘s}é( ter orin

an organic, SO vent aqueous issolving and removrng the polymier com ent to

dissolveliMy & oAtk s %‘fftgg fifsr&%onvertible into ultrafine fibers, using a solvent
incapabl@®i digselving dhepohndeihathe, care bebase dhOtetrinisepa methow(B floigivihgnbolizeinyl

alcohol praferably it asaremlicatien deares OhLEAUNALMAT EiRi2 HRIWNAHER falriclormed Ry
entangll compasite fibers (:onvertlbbil e Into ultrafine 1}%%?3 to prote%%r%gt of h CII’C mferences of
the fiberS HALR BTSEb TG SR PROVTHG R DB T WBEp SRt 15 12 o b SR FERREVERIn the
composneaﬁlﬁemgte@rwembl‘élwkcﬁmmméﬂrpe@On@iﬁgeatbbmeh@|¢mpab¢eedbdussﬁr\nﬁgfpmmyl
alcohol, ﬁllé}%@ﬁbl%}ﬂlﬁulﬂﬂﬁ@gﬁ@tgi‘mmﬁg o pakethane olutia, ihes-aaigifiaodR Wwatghobin an

organic olventa u ion, and removing polyvinyl alcohol.. or.the an e ferabl used
[0071] The su?f% efls oIi %r%grﬁr\}\%v%‘??fa%n%%t%a%ng Y c?eslgu%h%r %ove can I%{st a%?% raised
by buffiﬁ@@ﬁ@*ﬁéeﬁaﬁeﬁ fom damder of the mdass ﬁ&rﬁémeroweaﬁarhaﬁewelugésrﬁﬁrr@ﬁzfand
dense napradndgddimadydodhigysirdacesef dhe noawodefetabniay]00 p2jdacetter to improve the
uniformipyand geRREPasuRt R JIREI 'EESM%P&&%'}%&Uéf%‘fgfé}‘agﬂﬂlﬁéﬁ%tg ARy %b?&?éﬁ?w the

drrectlon of napped fibers for the purposes of performing urry grinding and cleaning on the substrate

surface ff BT AGATECEIEH TG afddihBith g S &4 fﬁ@f&%{%ﬂ@r@ IO El A At R Grifding
load is smedliten ¢rteriatigegrivdingnloathdtbdte umémnhappedribbssarecbmeredr fbandoagmeetdibers
are likely, iﬁ@@iﬁé%g%ﬁlﬁ%%oﬁ%reﬁ&ﬂﬁ%e éﬁ@rﬂéﬁ@@%@%@l?%@él@éa&@ @Eﬂ{%&ﬁ@é@&%@&iﬁ the
number of il;enpg %f qepufer grawn sizes ndetrlrreslrk aé) r:lrrateE tAbove all, multi-step
buffing Jft Pee or moreeﬁ'3 an S gfoesr and” ﬁ’e 8 safne& pfaepner grai ain S§iz8s (&e m?he respective
steps in a range from JIS No. 150 to 600 are preferred. [0073] As a method for suitably performing
slurry grinding and cleaning using the polishing clotp of this invention, from the viewpoints of working
efficiency and stability, it is preferred that the polishing cloth is cut like a tape with a width of 30 to 50
mm), to be used as a tape for slurry grinding and cleaning. In this invention, using such a polishing tape
and a slurry containing loose grains for the slurry grinding and cleaning of aluminum alloy magnetic

recording discs or glass magnetic recording discs is a suitable method. [0074] With regard to the
nnlichina conditione a chiirryys 1in which hinhlvy hard abhracin/ze araine cirich ac fine diamond Araine are



[0078] (2) Melt flow rate (MFR) of polymer Four to five grams of sample pellets were placed in
the cylinder of an electric furnace of an MFR meter, and the amount (g) of the resin extruded in 10
minutes at a load of 2160 gf and at a temperature of 285C was measured using a melt indexer (S101)
produced by Toyo Seiki Seisaku-Sho, Ltd. The same measurement was repeated 3 times, and the
mean value was employed as the MFR. [0079] (3) Number of composite fibers brought in at the time of
needle pli¥eingurthermigren {5 Ry piet i AlviF FOrEPHIRAIANTY GRATHESHENo R BSIRELAg e mber of
compositddipets, fraughiipial phespme et hised)@fupehibgsinl connestionwittiibelalatienbetween a

needle ad.composie fperatie e Al aedieuaghingndhepisaldewig ata ngedieand

composite T1ioers s OWﬂ In Fig. 2 tO explain the method for estlmatln%h e com%)sne

brought RFaERRERANS SRk dRe! w.leﬁ.h@sqdrrayalaﬁcaéﬁ%%e%afﬁ% 8RthaNiNdBEEHREL2 so
that the lehgthiBEiviaytbéehmetequiaity thederngthdoetwdendlie timédaot-bige?) ofd biry dighthe
depth (BspfifigerR) BEW@E%&i&W&ﬁH%%% %ﬁm?y@i@ri%ﬁfsﬁﬁ S5 GonRepiRdwiR D axame

segment, to form u&n isosceles triangle BAD wi D. The isosceles friangle is packed with

composﬁgeﬁﬁ%r 81%@%?058 'rﬁa?ﬂ{’éjr a&!&?ﬁﬂ& fP@ﬂﬁfﬂﬁ aeébth of the triangle (from the depth of the
barb). Wit 18 atdrey eachoortiposiceviiberdibpodedibarialiyioceot thd wosdelcberimppisl fiters area
occupatige pigRhineompositatibaronithip-trerisaseeles sianglsoisaofe anerentheiepmpasite fiber
IS deflne,[(fjlas a co Qosfltgélcber tha‘ﬂc%an(;)ne brejy h& |tnsand th léné'%e of, ersposn,e flb%ns m&;lludlng
the composﬁlelﬁ‘fers ‘Yefined fiké this Ts detine e total n num er of comp05| & fibers al% can be
brought fR{O0SS %umv&ﬁg!é%ﬁrtmafhbéféﬁaﬁ&wwmj%@&@? fibersprebowsisking cloth was cut
in the thickiiegsTliteatiods angh the clasmhsediioniwasiabsdrd(Bl alnzagbiicadien aftbO0OX diyca

Sca”n'”gxﬂ OIS OPEARES I @f”[ﬂ &%é'?Qi?cﬂﬁ%%'ﬁ‘&”@%Wﬁx%?ﬁ‘ﬂé’lﬂ?e%ﬁ%ﬁf’e%nlh‘é’%ﬁ%

measur he’measurement was performed at three places, and the diameters ot 150 smgle fibers in

total wer® niB&sBPLE IR h8LPidTs Hacthe Patititatiin, WE HRSark Dt e Sy SYERddratidviifon value
were caIpuMeﬁhﬁhmpmﬁMWaﬂdﬁ&wascempIWw ciscinefaveragiepfilveomiarh dterfibadttvelial deobtained

by dividingthe,s g&rgog npvRluebyHke mean value and expressed as a percentage (/0) was
employ ame 0081] (5) Size sureme t of surface fiber- na portion
i) hsi 5B i@f@ TRk P GG S SO B MRt fhcation
of 40x b@ams@m%h@aﬁlmﬁqﬁﬁeeﬁhér ibardksafnghidietHauoitietirbdidessegreédmasiomheiface are
diSpOSG@é@;ﬁ@”iﬁﬁhﬁ@@W@é‘r@rdﬁ defineg asdedriace BeNRPACH REiies SHUNYIe. iy Sugh

surface ff'!ber napp Q&thlon t?}uctures re. sa %d fatrand m. and the c%f thehsam gflfty
R TR eh B T SR

VCIY S
surface fiber-n: nappe por lon struc direction and in tHe 18 ég irection were

measuré”da%eafééﬁéemmﬁéa&w&% Wé%“éa&taﬁémehe}%)ns% GRS ei@Grement
of polishinig:alothe napphldefshwiacedaugfuneds afitheddhshing dlethivrasamedasutaa nsing:alsthidace

rough”eéﬁrﬁ?ﬁt%sﬂﬂ&gyé Sﬂtﬂé'i N?%?atc% GHE-RELPT & [N AL AR %’(%@Qﬁ&&e’ﬁ%&afrﬁg@ mm
and at an evalyation r ﬁ of O 5 m/s. Measurem as er rmed three times in the a|n d|rect|on

along th&H&5Y 478 the AibE AR LG t (T EHRAEBYEAR BoHhi The
polishindibtoshawaseost!to adaps fwithln &hgthbeBOHm dirfeokshadlwasvhicfiabs Sillesirate cmad@tbf

amorpheys,glagsavithihe.susfaseauanness eeRielda R R ei-iassi fra%;agh@éf KMG. A slurry

with a logse .grain.concentration of 0. % aving.monocr stalllne diamo rai a primary grain
size of 5 m%?us EPe%%%“é% %%/Hepage ameterc%gé%rrw%m V\}//as%é%ie %rr%u{\:%%e Hfﬁe SUTACE ofthe

polishing@listhing FothirriRe Foihened: Eharﬁéq@nmﬁgqafefb@eif@%ﬁﬁmm g Yoleiemsidspeed of
600 rpmjoakan pseillatiniiahi QtimaSiminmedtiin QIEssNgPresptiteobildrkabspalishingwas

performeg is%%egc %?sl GI%%“ 'Hg?%ﬂ%? pefarned.q8 Hﬂi@s&%ﬁ%}% &?%g&'fcg £f%34] (8)

Surface ro ness 0 e pO ished substrat anooSCo eglstered
trademaPk)t4e qa%%aé&&a Bofnsdibrtisad Saemehmets e matenn ea&ah?gvmédéﬂm%éewanon

area on kinesulistrathevapitptadensit®l. 1m, and measurement was made at a given one point on the

substratfyoing Hean cﬂ i 0f glvan ot Hﬁﬁﬁ%@&ﬂ%ﬁﬂ?@%ﬁ%&é@%ﬁ%@%ﬁw%'}ﬁsﬁé Rifafinsubstrate
surface Hfughn

tun or less was dete in good jn polishing erformance 85] (9)
R e S0 g R R B e el o B
more wambeunted et sératohesrefeothrthgentiie sulfatezet’ivél Eﬂaﬂ&f@d@iﬂ@ﬁr&egaieeof tén
surfaces,if-igtal Ppeising an fzpt%afreuefacsa@aaIwa%@@weﬂﬁaﬁétfa@)ﬂm%mﬁ@uatﬂﬂ sgratehes of the

ten surface eavera %‘é aller yal show orma C enty scratches or. less
were dePerrilned 10156 ¢ goo in po |§ﬁ|ng/£:)eir?for ance %glyg] ? P% E}é’ls fene elastic

7



(Raw fibers) (Sea component and island component) Nylon 6 with a melting point of 220C and an

MFR of 10.5 was employed as the island component, and polystyrene copolymer (co-PSt) having 22

mol% of 2-ethylhexyl acrylate copolymerized, with a melting point of 53C and an MFR of 12, was

employed as the sea component. [0087] (Spinning/stretching) The abovementioned sea

component and island component were melt- ;@o}n usmgmn islands-in-sea type spinneret with 376
atsa |

islands/HIds it 14 épirihmgseemprsestave tee 8 prligsiag slals fatyor aefeucdtandischarge
rate of 1i¥ gimibolerassat Ehspinning saie,0fl268i0)/ ouishitmbipipin satisiandadinsesitypeicanyposite

foer Susagueniy 15, camRelbes wasalilaedin 20UMes(D3 SRADRS ﬁﬁm‘%%s n-sea

temperature o 85C er was cnmp using a faorce crimper a tto 0 taln is

type compGBRERBEEE WitHS RRRISaESLINS BAUIERSE Rl MaltsH &f SOMES YW HESR. todiss]
(Nonwoenctabatn lcgmapdisinglconviysite dibe rsooararst tibie dafbcultr &finbtiitnars) surfadehehere the

abovemenfignec islendsrinisan iy cRpRISIS NG anea (Raf iR e tetetm L argmipated

Fiber web via card an crossla per s e obtai Iamlnated fiber web

Rl it Ll i A e S
dimensidrbdiiGdmitaniemiderclt Bghéher haaahdtatm@apteﬁrgthdoﬁ@tghn reQuient nédhitendéptient 8 mm
and at 38@&1@%@%&%{@%@@1@&0@&@1@% REABWOVRR t@bﬂq@a@o@i&m@t}eeﬁeﬁgﬂrmﬁm@t@ﬁmgosite

fibers Wlttp %W[F Qer u |&}a|£e Ec})rfg%é)g}%m CIO%](; %r?lﬁ‘(%? nlbde(nsft 0¥nof § ?lbers//ﬁ%jrﬁ number of

islands-in-sea type composite fi e needle punch was

roUgHt in
(Polishirf 8 Fuﬂhthé@d&éﬁh@ﬁtf&ﬁ@&ﬁ&ﬁﬁ/w%ﬁe%m.w@a@aﬁeglt‘ntee@ fyﬁt@e@!m posite
fibers wasdhisinkemvaittabat watecanposubseduerity ithprdgagiedivith 229 pohpimytalcehsiagqueous
solution, then.heing dried. Then, the co-PST as the sea component was dissolved and removed in
trlchloroethélene and the residue was dried to obtain an ultrafine_ fiber nonwoven fabric habﬂ%
above,

ultrafine &7 bihdiss RAtHGR & iEr&h TS0 BbEH Wre HEAWEG HTABAR L BLifky easss
a polyurétsmefgsliatio thpoititi 2entid oo rmp tisingr 78 maS 8% b pbirethbythollyim énpiotand2bamass%

of pO'Y%é%tM@%ﬁfa@@b%% givenRY Bgﬂmese%eﬁelﬁ@i&%ﬁ%% tfass ghthe fibers, and the
polyuret o) g&. S%hdlfled 300 %E%; % tov@ t|on with a temperature of 35C, hat water with a
termperal b H Bitorb gRt TG SR th PARISVE BV AR ERNANTG | SFc ot SAss SR W nalf
splitter lﬁﬂ%@@@ﬁﬁlﬂéﬁ‘ﬁ%@ﬁb@f@ﬂ@ﬁ pesiion Splittiaes kansduintdithidkindss dibectondiad the
non-splibﬁuﬁaggsauefﬂ‘g{@@eagmﬁgrele@tepgltﬁﬂgeﬂtﬁn#mo sand paper, for napping, to produce

polishln tgin d |IShI I W n.th aver le fiber
dlamet oft e u%tra% fuBersE 30 0 ﬁg f?% t%e 3%1%%(3 i}nlrgn{?)n atgt’ess %é HE M2 in
weight periitiage %tﬁartﬁ% %%Wﬁ%@&t@ﬁtlﬂ@ﬁ%mm& mﬁﬁedf@@ﬁ&ﬂﬁai%ﬂ%@war tied to
evaluatdifire-patistingp péstoraranndicBethith ecsulngfrate SHigade hovghhessdod, therurobengts
scratchesmet%@t chnauﬁpﬁﬁtefﬁstrﬁmﬁtt%@eh%ﬁ'@&M@%ﬁt@t&%&t&@%&%@%ﬂﬁ%@ shown
in Table 1 0092 E I%d}'ln‘. Rawdjber‘s%\ gﬂ% oneﬁ%and Island component) The sea
compon% §Q15Hat SreAtRa ﬁﬁ'll MBS SUUGHEEHand the
(Splnnlnlglg’fbtdmng)on in Thbiabohematibnedidess compenetiraietisid bondonent wbpaadelt-spun
using arniHABGSHI 8eanty RS SHRRRIRIONIHT ﬁ@%iﬁ'@@@ﬂb&lﬁﬁiﬁéeﬁi IRYRG demRekAl ene R §RC, at an

|slands/s mass ratl f40/60 t a discharge rate fO eandatas n|n of 200
mimin, t0 obtain an |s% 3 tlgecor%b%% gsflt%er Lé)u%)se uer‘ff@?ﬁgcomut{)%om alte

stretcheartate Wiirhas b&reptm ﬁéf"@m%ﬁ@ﬁfﬁ/ifth lase‘e#z@aerawreﬁ'@f:@e@eam thayfier \hmegﬂﬁtbed using
a force ¢rimper @nshbtietahigintslands-in-sea type composite fibers with a fineness of 5.2 dtex and a

fiber lenﬁﬁbéi%f] SHRiY caa%g,atﬂef iBSﬁ%l‘ing refers to bonding by chemical reaction or physical fusion or
the like, and cohesion refers to sticking by intermolecular force such as hydrogen bonding or
the like.
{0047] In the polishing cloth of this invention, the average size of the surface fiber-napped
portion structures in the width direction of the ultrafine fiber bundles is in a range from 50 to
180 um, and a preferred range is 50 to 120 pm. In the case where the average size of the
surface fiber-napped portion structures in the width direction of the ultrafine fiber bundles is

180 pm or less, the ultrafine fiber bundles of the surface fiber-napped portions do not overlap



[0094] (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers) As
described in Example 1, a nonwoven fabric comprising islands-in-sea type composite fibers with a
weight per unit area of 680 g/m2 and an apparent density of 0.224 g/cm3 was produced. [0095]
(Polishing cloth) As described in Example 1, a polishing cloth was obtained. The obtained
polishing cloth was 1.53 um in the average single fiber diameter of the ultrafme fibers, 5.8% in the CV

of fiber df4RTeRsicn B sty triekHEss e gifle POl potiuhrcaraes sat . Semgrynatin pparent
density. ThexesuitharethbgwtishiTableth. (0096] [bxavipiridl|Ramtiibefsk(Geacampanenband island

COMPONERtLy to tﬁ@Sso%gaeaomgﬁaotaﬁa %%‘%ﬁ*?&édr&%ﬂd}?@&e&? were jdentcal i W %é%%g?

‘Example 1. [0097] (Spinning/stretching) The spinning and stretching were identical to those o
Examplesmfﬁgoég%ﬁﬁ%@féﬂﬁ%%@}ﬁg%ﬁﬁé@%@%ﬁ%fg EEnoeiste RS- ORPRAH EMHErR)

A nonwostertfades cicohrprigitih dixmptcsit@iﬁwaﬁnaﬁmtiﬁtminbamﬂimﬂmeﬁb@mrwﬁhra \q'&igm}peer unit
area of 800 in % aRganARRALCALERNSI AT 0oHO0,0/cmBWas Pradussikas deseribeg b Example 1,

except th%needg s with a throat dteepth of 60 p.m, a kick-up dimension of 10 'um, an undercut angle of
27, and g throa eﬁﬁﬂﬁﬂ 8?.%._ rin Were used. [0099] (Polishing cloth) A polishing cloth was obtained as
describetPf+Examite pojoshong Tetoblathisdiputistirg dloshrwefstosd 2hanh thethucaser ades fifethdiameter

of the ultsatfacclibiats ndgel ipdR LY ratfibes Riametaiz® ddsmindhigknass itd FiBdmainweight per
unit area,and, 3R SIS MiapRAteR'Aenelly: Jhaeshlis argshown, i Table 1 A0 {Example 4]
(Raw fibers e sea Compon%nt and the island component were idéentical to tifose used In
Example()§ I 1@2?%3?)@% @%g&qﬁa}onds to the length direction of the rectangles in Fig 1. In the

case where the average size of the surface fiber-napped portion structures in the length
direction is 500 pum or less, the ultrafine fiber bundles are unlikely to overlap each other, and
the unevenness on the surface of the polishing cloth is small. Consequently in the case where
the polishing cloth is used for polishing, scratch defects are unlikely to be given to the
polished material, and the surface roughness of the polishing cloth can be kept small. Further,
it is a preferred mode that the average size in the length direction is 100 um or more, since the
amount of the ultrafine fibers present on the surface increases to enhance the surface cover
rate.
[0049] It is preferred that the polishing cloth of this invention has a surface roughness of 5 to
18 um. A more preferred surface roughness range is 5 to 15 pm, and a further more preferred
- range is 5 to 8 um. From the viewpoints of the holdability and dispersibility of abrasive graiﬁs
at the time of slurry grinding, it is preferred that the surface roughness is larger than 5 pm.
Further, in the case where the surface roughness is smaller than 18 um, scratch defects are
unlikely to be given to the polished material at the time of polishing, and the surface
roughness of the polished material can be kept small.
f0030] Tn the case where the polishing cloth of this invention is used as a tape for slurry
grinding or cleaning, if it is dimensionally changed, the substrate surface cannot be polished
uniformly. Therefore, in view of the dimensional stability of the polishing cloth, it is preferred
that the weight per unit area of the polishing cloth of this invention is 100 to 400 g/m”. A more
preferred range of the weight per unit area is 150 to 300 g/m?.
[0051] Next, the method for producing the polishing cloth of this invention is explained
below.
|0052] The polishing cloth of this invention can be suitably obtained by combining at least the
following steps (1) through (5). In this case, in order to achieve the surface fiber-napped
portion structures in the polishing cloth of this invention, it is essential that the number of the
islands-in-sea type composite fibers convertible into ultrafine fibers, which are brought in by



The spinning and the stretching were identical to those of Example 2. [0103] (Nonwoven fabric
comprising composite fibers convertible into ultrafine fibers) A nonwoven fabric comprising
islands-in-sea type composite fibers with a weight per unit area of 680 g/m2 and an apparent density
of 0.224 g/cm3 was produced as described in Example 3. [0104] (Polishing cloth) A polishing cloth
was obtained as described in Example |. [0105] The obtained polishing cloth was 1.53 pm in the
average fiBercabaitestirard the dahevriperses 89 hife TllsrHibdrtameter, 05 mm in thickness, 180
g/m2 in weighitpe lnitaiednandfnde0mgsemspa appamitt densiyccihvertéduliataralshiiwntiberable 1.

[0106] [I%g%mﬂ%égrg%ggng}?gﬁgéscaﬁ%t MRNERt (?[51”9 é)s d component) The sea component and

the island component werg identical to those used i ample 1. [0107] (Spinning/stretching), The
abovemEntianEars&h EFTEhSRE TIBEE BREHoNER: Rerd 17t SpAntuSTRE KRRETaHRES 34da type
spinneresimittsd0csisl ayyatstholpssit dibpinrang tbmpengtaoof288C farantisaewiissanchags ratio of
30/70, app dischargetate af 2l gninthale cndatia SPIRRINGJ 0L 200imEnin; te obtainan,
islands-i -se‘g tép%%comgozl .flqer.glubﬁée%egt% thgbcom%osne flbt rwas strettcp%d to 3.0 times in a
liquid ba Wil rﬂbaé AUHSOHEE Shd e’ |E)err1§/vasyé:r§i)m‘f)eer8n&m8%O%?géigrir%ﬁésr’ and cut to
obtain is{dhdstip séduiivecciinosisitectivetecditiid fineness of 12.1 dtex and a fiber length of 51 mm as
raw fibeys) [Q3QBldNeAwavRr kit camprisieg seposieJiberpeaverstitie e titigafine fibers)

As descr] in Example 3,-a ngnwoven fahric rising.islands-in-se ec osite fi with a
weight pﬁgﬁ%Lé}‘Eﬁe% 0 8%80 fofmo t&ﬁ%?ﬂ%%%a?ﬁr%%%ﬁé#&% eg]é%% gfg?n@\é//v%g @?ﬁ%c%%gfég]
(Polishiﬁgl@@@hmw@émﬁg%wiags@%ﬁ%@%%@@m sHieREmphets et ledsyiised
polishingygletbowas Gt&dihetm darihe avedadeifibifftiametgrrotithe ultitine fibegs;d/ sheetididketiGV of

fiber diaggter, QAFRUB-NIGKNESFLL L2 A/MAIR WRIGhHREUNTAIEA AT A ARG iR gRRarent

density. The results are shown in Table 1, [01 Example 6 aw fibers
Y therein can be obtained by producizgg a %b[epenta%glecl s(ll;eeet -tfrom the islands-in-sea type

composite fibers convertible into ultrafine fibers and converting the composite fibers in the
fiber-entangled sheet into ultrafine {ibers. _

[0054] A composite fiber convertible into ultrafine fibers, which can be employed, can be (a)
an islands-in-sea type composite fiber containing two thermoplastic resins different in solvent
dissolvability as a sea component and an island component, in which the sea coniponent is
dissolved and removed by using a solvent or the like, to convert the island component into
ultrafine fibers, (b) a splittable composite fiber having two thermoplastic resins disposed
therein radially or in layers alternately in the cross section thereof, in which the respective
components are separated for splitting into ultrafine fibers, or the like.

[0055} An islands-in-sea type composite fiber can be an islands-in-sea type composite fiber in
which a sea component and an island component are disposed separately using an
islands-in-sea type spinneret when spun, or a mixed spun fiber in which a sea component and
an island component are mixed when spun, or the like. Among them, an islands-in-sea type
composite fiber can be preferably used from the viewpoints that ultrafine fibers with a
uniform fineness can be obtained and that sufficiently long ultrafine fibers can be obtained to
contribute to the strength of a sheet-like material.

[00536] As the sea component of the islands-in-sea type composite fiber, polyethylene,
polypropylene,  polystyrene, — sodiumsulfoisophthalic  acid, polyester  copolymers
copolymerized with polyethylene glycol or the like, polylactic acid, etc. can be used.

[0057] The dissolution of the sea component for removal can be performed at any time before
or after adding the elastic polymer or after raising the fibers.

[0058] As the method for obtaining a fiber-entangled sheet such as a nonwoven fabric, as

described before, a method of entangling a fiber web by needle punching or water jet
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(Sea component and island component) The sea component and the island component were
identical to those used in Example 1. [0112] (Spirming/stretching) A so-called mixed spinning
method of mixing 50 wt% each of the abovementioned sea and island components to melt-spin an
islands-in-sea type composite fiber at a spinning temperature of 285C was used to obtain an
island-in-sea type composite fiber having approx. 1000 islands disposed in the sea component at a
spinningmatehodd, 200 avvpuimbThé mttieodo mebisite fiberethad stetehed ihS. Giispessinm spianing oil
bath with R dempRTalIk Ot 856 andiCHMBRY UEing & (HES sivmeh BRingGHiHR kAR islandsrin-sea

type comE)os e fi ers Wltgaflnene spf 11.6 dtex a d aflber Ien th of5 yMm as raw flbers 113]
(Nonwove‘ﬁaf BFic k %81rﬁf)osn% fiberd Odﬁ ertib ra ine elps RehmE oL ¥aleoEn fabric
comprlsW@M@mbﬁéHQ%ébébmdS|te fibers was obtalned as descrlbed in Example 1, except that
JIS #SZQ(ﬁmq Bﬁﬂﬁ&ﬂé%lb‘@@@idﬂ&ﬂﬂl&ﬁﬁiisﬁiﬂ@r@@ﬁb)p surféﬁaeogbﬁgamwm@m@qmef@vemiiabric
comprisin a com S|te fibe. shr k wal dsﬁ'&ﬁ? ueﬁbq
mpregnggg q’?/ﬁﬁo %ﬁ%r% alcf))ﬁ7 gageo{%'svﬁgglugo%@ﬂ%ﬂ&gl r% Fie alPt e non\(/!;/oven abric, a

polyu retﬁaﬂ"ehé ﬁﬂéns‘ﬁ‘?& PSPRES Y6 TSl %’fﬁ%r‘%dl%@e@d @%@%}i’ﬁgﬁ% of SeryeeRbBoNmer diol
was givgnitgh20 maxE¥ asmaks/bades andhe mhassuofxtie fibers aand:thel jpotyireibasmasasusolidified

by 30% RME:achigens Rolon Jiha [k biemps atire RGN eing Tamayeddan hgpuater it

a temperature of approx. 85C. Then PST as the sea nt was dissolved and removed in
e s e AR RSN 1 BTG s RS S0 st e P
ultrafinedibaeteasdies and polyurethane. [0115] Subsequently a half splitter having an endless band

knife Wamé@}iﬁqssﬁégfﬂ?%@l@ﬁamﬁ@ Hheafinadies NoRWRYON, {RRrGHRLO FRIVeS I&%Ehlﬁkﬁ&%ﬁie
direction an%lt%%n%n R ere ground in thre s using JI 320

lit syrfaces and pa
happing WG HHE e P S 0T BT HE SBAnal Doy Se e o172 SR Iig
average!fibg? Hidmdeed-dfgisaultrafine fibers, 32.3% in the CV of fiber diameter, 0.55 mm in thlckness,
180 g/ mﬁ)bﬁwai@htzﬁeégslfyahaata@dx&@gé’ gleno3 incappatenisensippcinrasulis-aresRawmin Table

. LT xgmpe. 1 (e here) (Seasarnguentand isandcomponsntia o (Theseqcomponent

and the island component were |d ntical to those use ample S n ng/stretc ing) The

spinning AAEPIRESSHETEHR PR idRRTRSAIE fha%@w%mé@w@ﬂ (r@sma%ﬁ%gsﬁ%%pnsmg
composifivdibersroemieidiimeointbraftrafifiodibdnsiught iAshgeseriltad:n Exaniiel e Gy chimgnisydven dabric

compris@gegqu%g%s&@%@dqgg@qgigatgprﬁ)gygq @htgined. [0120] (Polishing cloth)
[0062] The number of composite fibers such as composite fibers convertible into ultrafine
fibers caught by each barb is decided by the shape of the barb and the diameter of each
composite fiber. In this connection, the idea about the number of composite fibers convertible
into ultrafine ﬁbers; caught by the barb, is explained below in reference to Fig. 2.
[0063] Suppose an isosceles triangle in which the angle (o of Fig. 2) formed at the depth of a
barb is a vertex of the triangle while the line from the depth (B of Fig. 2) of the barb to the tip
(A of Fig. 2) of the barb is a side of the triangle. The isosceles triangle is packed with
composite fibers in the closest manner, starting from the depth of the triangle (from the depth
of the barb). With regard to each composite fiber convertible into ultrafine fibers disposed
partially out of the isosceles triangle, if the area occupation rate of the composite fiber within
the isosceles triangle is 50% or more, the composite fiber convertible into ultrafine fibers is
defined as a composite fiber that can be brought in, and the number of composite fibers
including the composite tibers defined like this is defined as the total number of composite
fibers that can be brought in.
[0064] Therefore, in the present invention, it is important that among the abovementioned
polishing cloth production steps (1) through (5), the needle punching step (2) precedes the
step (5) of converting the composite fibers of the nonwoven fabric into ultrafine fibers.

[00651 Further, it is preferred that each of the needles used in the needle punching step has |

1t



A polishing cloth was obtained as described in Example 5. The obtained polishing cloth was 0.72 p.m
in the average fiber diameter of the ultrafine fibers, 32.3% of the CV of fiber diameter, 0.5 mm in
thickness, 190 g/m2 in weight per unit area and 0.380 g/cm3 in apparent density. The results are
shown in Table I. [0121] [Example 8] [Raw fibers] (Sea component and island component) The
sea component and the island component were identical to those used in Example 1. [0122]
(Spinningstrétetiingind thasleasbistincsda shppedornpassite 4ilbeek -withl lnsing i fibe P filve he g2, 2mltex and
a fiber lepgh-ofoh pmbnets abtaingehasdes firers assdaserinerdmEamplanlo exceR! thakan
islands-fsgea type spianers! il 600 islands/neles was used and has ihe dissharde ratg wps 1.0
g/minthoie. % 1 I (Nonwoven abric comprising composite fiber conver%_l e nto Ultra irjeﬁ ers)

A nonwalRsRTT AR ARGYR PFiSIHY IS RENRIS $rvsestyise 86 g bERatfilse b ek i BhsBBea s ersitriBedin
ExampleiG: {@24diti olisking:clatiyce fibeAspolishing cloth was obtained as described in Example I. The

obtaine ishi : ' : iber di 0 ltrafi iber %._in the CV
of et e B B o0 et

density. ‘PREdRELPY §H%-ii‘ﬁg1‘%@%?[@T%‘]}[n%\i(vglﬁﬁf@@ﬁ%\ﬁ%?%) (Sea component and island
componégiftp8] lrTthe gedisompeheht @hthihenstanchcorm pomeafowedetidemical whhoseusédtic
Example b {@42 6} {APipning&igiehindne midandminaes Re.romRasite fhersydafipemgss of
6.8 dtex_ nd aéibtclar len tg of %1 m Wgn% obt in?%a : a\é\éfjbe‘fls asoge %ri edsigltl(i)x mpI0 .lge cept
that an |§§ﬁ -|ﬂ-§’é]§43§élgﬁn%%r%%’wtﬁ E%él?gf‘ah s%%efes WasUde ,H?ﬁa R |slan§7§é)ae\lr§ %é(ratlo
was 50/50tgridl ehdtahe disterirgdertelirms i ing nflioie o tr7iyrisrmwdvba fabriedonagrisihg
compositghfiheyseernvestibie:interstsahiae fik@rshles as cushioning properties for absorbing surface
unevenness and vibration and fiber shape maintainability. That is, since the inner spaces of the
nonwoven fabric are packed with the polymeric elastic material for integration, the fitness to
the polished material and the effect of inhibiting the flaws on the surface of the polished
material are excellent.
[0069] As the method for giving the polymeric elastic material such as polyurethane to the
nonwoven fabric, a method of coating the nonwoven fabric with the polymeric elastic
material or impregnating the nonwoven fabric with the polymeric ¢lastic body followed by
solidification or the like can be employed. Among the methods, in view of processability, a
method of impregnating the nonwoven fabric with a polymeric elastic material solution
followed by wet solidification can be preferably used.
[0070] For example, the polyurethane used as the polymeric elastic material is formed into a
polyurethane solution using a solvent such as dimethylformamide. Then, a method (A) of
impregnating a nonwoven fabric formed by entangling composite fibers convertible into
ultrafine fibers, with the aforementioned polyurethane solution, solidifying in water or in an
organic solvent aqueous solution, and dissolving and removing the polymer component to be
dissolved and removed in the composite fibers convertible into ultrafine fibers, using a
solvent incapable of dissolving the polyurethane, can be used. Otherwise, a method (B) of
giving polyvinyl alcohol preferably with a saponification degree of 80% or more to a
nonwoven fabric formed by entangling composite fibers convertible into ultrafine fibers, to
protect most of the circumferences of the fibers, then dissolving and removing the polymer
component to be dissolved and removed in the composite fibers convertible into ultrafine
fibers, using a solvent incapable of dissolving polyvinyl alcohol, subsequently impregnating
with the polyurethane solution, then solidifying in water or in an organic solvent aqueous
solution, and removing polyvinyl alcohol, or the like can be preferably used.

[0071] The surface fibers of the nonwoven fabric obtained as described above can be suitably
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A nonwoven fabric comprising islands-in-sea type composite fibers with a weight per unit area of 680
g/m2 and an apparent density of 0.224 g/cm3 was produced as described in Example 1. The number
of islands-in-sea type composite fibers brought in by needle punching was 3 fibers/1 barb. [0128]
(Polishing cloth) A polishing cloth was obtained as described in Example 1. The obtained
polishing cloth was 0.52 p.m in the average fiber diameter of the ultrafine fibers, 5.5% in the CV of
fiber diaraistsk bg. BuffmdrushicksrnsbpaiBo. grih 3dandreighbpdenitrapercatnr. 038yl arapeiniapiakent
density. &Hﬁ;ﬁﬁ@lﬁ%%ﬁ%ﬁ'@éffw@%d@ﬁ%@s@vﬂmtﬁ@ Reisbing pafrrmance, and both the
substrat %? ¢e rog hness and thg_‘lnum er of scratches were s ﬁjlacff%{ Also. t[erlpollsl'hng the

to 1 rove E'br} fl lstr
surface y un orm e results are S 0 n N e xam ers) ea

componemfearﬁdae%ﬁwéﬁspt@reﬁfymeiy PERpEthiie e esHph ﬂ&f@%tﬁ@%éﬁh@%tﬁ?@ﬁ@ﬁc and
an MFRef#6:5ingaslused gsritiedslant ceampopent, dnd pdlystyseseryith ametitggoipicof8aC and

an MFR alidhd %ﬁﬁ%ﬂ&g@&&@-hcaepcq@%@&s[%%g@h@paﬂguregésga%aam&%a% is SRS T gea tpe

composﬂef a finenéss of 2.5 dtex and a fiber length of 51 Mm wére gptained as raw fibers as

describd BT EXARANE 1L0ad HBHARAR FERFIS RS REEDRS SHerdbhvitirped (sHudin dE s used,
that the istanidsiscaumisd. ritioweast60i5Gecamd thatdthe discharydeatetwapkmeih-fooid; {01 80]

(Nonwoxaeﬂlt@prts:fce@ﬁﬁ@@eﬁgnyaﬁeltﬁagbergrmnger&blmt%Itﬁﬁtemgs fifsrDpriate. ANBIRWAYEN fabric
comprlsmg |sland eat composﬁe f| IS with a Wc% Pp n|t ar%la of 650 g/mZ and an

apparent’ Ehgl ﬁ? e§\?/%§18 uce Ao HESH EEmple P him aFprused
islands- mﬁwwp@@@mﬁgsﬂmfmmrﬁemﬁlﬁmy ré&die ishaingeivasd fibers/| barb. [0131]
(Polishingodigthds a mé’smﬁﬂisdﬂir&mi@tb p&ﬁ)ehtaglemw desaithednin Hxamigeding hBeohiaines:
polishing,glothwas O 72 B {ﬂ i e & fg‘[%%% heL gﬁgﬁﬁﬁgtﬁ%gﬁ fé?l%, %%%g'a/, §% ”ré'f"e‘?rgé/ of

fiber dlame er mm n |ékness 20 W %Re‘f unit area, and n apparent

density. i sopstigtinoniaing @r&HIWa?st%ef’eaf&%l aidietiRd ;S%Wé)nm@lﬁ@ﬁw?gﬁ@é BB the
substratesuyfaginting hnelsslangitioe humhbeiofestiatchetnwerechatisfatithiyig Thpesurfdce dfiery

polishing Wwas also fighly uniform, The E%i&'!,lsg?ﬁ?dﬁ@‘emd'rb%aﬁ & oEEaﬁFHH{&&Hn&RaMa%hS{%) (Sea

component and i1sland com ponent) . The Sea component fgﬂg elsﬁ%nd component were identical

to thoserﬁ%%rglﬁ\g%ﬁfegﬁ?s[@fﬁ?f?@ﬁ?ﬁﬂfﬂﬁﬁﬁéﬁ% ng)>™ sea type composite fibers
with a fihehegsWits. fegtek antha fillemhieggtbndittinmm shers obtaindd aghipvhfibeabrasi degeribed in

Examplg bnexcent hahrmds 5@9&4%%%@@%@ aﬁrﬁwﬂhs?él}@pel@egs&ete&wee yseckthatthe
Islands/segd RBove teli Eéowg\qf%cgp qetgesﬁgﬁggl{t?ft%r\llc\{ta%spergénflpy o?l abrasive grains,

the inhibition of scratch defects and the decrease of surface roughness, a preferred mode of
the abrasive grains fitting to the ultrafine fibers constituting the polishing cloth of this
invention is monocrystalline diamond with a primary grain size of 1 to 20 nm. A more
preferred range is 1 to 10 nm.
[0075] That is, the polishing cloth of this invention can be suitably used for polishing or
cleaning the aluminum alloy substrate or the glass substrate used for magnetic discs in
ultrahigh precision finishing.
EXAMPLES
[0076] The polishing cloth of this invention and a production method thereof are more
specifically explained below based on examples, but this invention is not limited thereto or
thereby. Further, the evaluation methods and evaluation conditions used in the examples are
as follows.
[0077] (1) Melting point of polymer

The peak top temperature showing the melting of the polymer in the 2nd run using
DSC-7 produced by Perkin Elmaer was employed as the melting point of the polymer. The
heating rate in this case was 16°C/min, and the amount of the sample was 10 mg.
[0078] (2) Melt flow rate (MFR) of polymer



[0133] (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers) A nonwoven
fabric comprising islands-in-sea type composite fibers with a weight per unit area of 650 g/m2 and an
apparent density of 0.224 g/cm3 was produced as described in Example 1. The number of
islands-in-sea type composite fibers brought in by needle punching was 3 fibers/I barb. [0134]
(Polishing cloth) A polishing cloth was obtained as described in Example I. The obtained polishing
cloth was 0.94 uheun thélvwerage fibsriidesidstofitre pleedihenfibers Bidendhthel@voffiiberce
diametel; 0. MARIAHIGKARSIhd SIS i) VraighiRR! sAkARRANY Q3G &/ em3iinappanest density.
The obtaaiﬂgd tpo{isigin %Iogho\%lagwd to eVaIuat% the polishiqg.ggr_fqrnegm:& and bot the{substrate
surface roug?maeses U the nuriBer of Serate %lgewelirselrls%ﬁs%%toiry. fe \surrat & afer oﬁ%h ﬁé%as
also highigikineisakurhBaekifits arbestrsdmmsaramBenapRinigpraed 5788z, 3rdUhevESE TS0 lo
01 alimusid ezptte &0aS @/ VT E

[0079] (3) Number of composite fibers brought in at the time of needle punching

Fig. 2 is a typical drawing for explaining the method for estimating the number of
composite fibers brought in at the time of needle punching in connection with the relation
between a needle and composite fibers at the time of needle punching. The typical drawing of
a needle and composite fibers shown in Fig. 2 is used to explain the method for estimating the
composite fibers brought in at the time of needle punching. First of all, point D is obtained on
the line BC of Fig. 2 so that the length BD may become equai to the length between the tip (A
of Fig. 2) of'a barb and the depth (B of Fig. 2) of the barb. Then, the tip A of the barb of Fig. 2
is connected with D by a line segment, to form an isosceles triangle BAD with BA = BD. The
isosceles triangle is packed with composite fibers in the closest manner, starting from the
depth of the triangle (from the depth of the barb). With regard to each composite fiber
disposed partially out of the isosceles triangle, if the area occupation rate of the composite
fiber within the isosceles triangle is 50% or more, the composite fiber is defined as a
composite fiber that can be brought in, and the number of composite fibers including the
composite fibers defined like this is defined as the total number of composite fibers that can
be brought in.
10080] (4) Average fiber diameter and CV of fiber diameter

The polishing cloth was cut in the thickness direction, and the cross section was
observed at a magnification of 5000x by a scanning electron microscope (SEM), and 50
single fiber diameters sampled at random were measured. The measurement was performed at
three places, and the diameters of 150 single fibers in total were measured. With these fibers
as the population, the mean value and standard deviation value were calculated. The mean
value was employed as the average fiber diameter, and the value obtained by dividing the
standard deviation value by the mean value and expressed as a percentage (%) was employed
as the CV of fiber diameter.
[0081] (5) Size measurement of surface fiber-napped portion structures

As shown in Fig. 1, the surface of the polishing cloth was observed at a
magnification of 40x by an SEM, and an ultrafine fiber bundle in which the ultrafine fibers
present on the surface are disposed to contact each other is defined as a surface fiber-napped
portion structure. Fifty such surface fiber-napped portion structures were sampled at random,
and the sizes of the sampled fifty surface fiber-napped portion structures in the width

direction and in the length direction were measured. The respective mean values were
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calculated.
[0082] (6) Surface roughness measurement of polishing cloth

The surface roughness of the polishing cloth was measured using a surface roughness
measuring instrument, SE-40C at a cut-off of 2.5 mm, at an evaluation length of 12.5 mm and
at an evaluation rate of 0.5 m/s. Measurement was performed three times in the grain
direction along the nap, and the mean value was calculated.

[0083] (7) Polishing by the polishing cloth

The polishing cloth was cut to a tape with a width of 30 mm. Polished was a glass
substrate made of amorphous glass with the surface roughness controlled at 0.3 nm or less,
produced by KMG. A slurry with a loose grain concentration of 0.01% having monocrystalline
diamond grains with a primary grain size of 5 nm clustered to an average diameter of 80 nm
was added dropwise to the surface of the polishing cloth at 50 ml/min. Further, at a tape
running rate of 70 mm/min, at a disc rotational speed of 600 rpm, at an oscillation of 100
times/min and at a pressing pressure of 1.5 kgf, polishing was performed for 15 seconds. The
polishing was performed on both the surfaces of each disc.

[0084] (8) Surface roughness of the polished substrate

“AFM NanoScope” (registered trademark) 111a produced by Veeco was used for
measurement in the tapping mode. An observation area on the substrate was 10 pm x 10um,
and measurement was made at a given one point on the substrate. The mean value of given 3
points was employed as the surface roughness (Ra). A substrate surface roughness of 2.0 nm
or less was determined to be good in polishing performance.

[0085] (9} Number of scratches on the polished substrate

The number of grooves with a depth of 2 nm or more was counted as scratches on
both the entire surfaces of five polished substrates, i.c., ten surfaces in total by using an
optical surface analyzer (Candela 6100), and the counted scratches of the ten surfaces were
averaged. A smaller value shows higher performance. Twenty scratches or less were
determined to be good in polishing performance.

[0086] [Example 1]
(Raw fibers)
(Sea component and island component)

Nylon 6 with a melting point of 220°C and an MFR of 10.5 was employed as the
istand component, and polystyrene copolymer (co-PSt) having 22 mol% of 2-ethylhexyl
acrylate copolymerized, with a melting point of 53°C and an MFR of 12, was employed as the
sea component. '

[0087] (Spinning/stretching)
The abovementioned sea component and island component were melt-spun using an

islands-in-sea type spinneret with 376 islands/holes at a spinning temperature of 285°C, at an_
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islands/sea mass ratio of 40/60, at a discharge rate of 1.7 g/min-hole and at a spinning rate of
1200 m/min, to obtain an islands-in-sea type composite fiber. Subsequently the composite
fiber was stretched to 3.0 times in a spinning oil bath with a temperature of 85°C, and the
fiber was crimped using a force crimper and cut to obtain islands-in-sea type composite fibers
with a fineness of 6.5 dtex and a fiber length of 51 mm as raw fibers.

[0088] (Nonwoven fabric comprising compeosite fibers convertible into ultratine fibers)

The abovementioned islands-in-sea type composite fibers as raw fibers were used to
form a laminated fiber web via card and crosslapper steps. Then, the obtained laminated fiber
web was needle-punched using a needle punch with needles having a throat depth of 60 um, a
kick-up dimension of 0 pm, an undercut angle of 4°, and a throat length of 0.9 mm, at a
needle depth of 8 mm and at 3200 punches/em”, to produce a nonwoven fabric comprising
islands-in-sea type composite fibers with a weight per unit area of 800 g/m* and an apparent
density of 0.190 g/cm’. The number of islands-in-sea type composite fibers brought in by the
needle punch was 3 fibers/1 barb. .

[0089] (Polishing cloth)

The abovementioned nonwoven fabric comprising islands-in-sea type composite
fibers was shrunken with hot water and subsequently impregnated with 12% polyvinyl
alcohol aqueous solution, then being dried. Then, the co-PST as the sea component was
dissolved and removed in trichloroethylene, and the residue was dried to obtain an ultrafine
fiber nonwoven fabric having ultrafine fiber bundles entangled therein.

[0090] To the nonwoven fabric obtained as described above, a polyurethane (gelation pomt
4.2 ml) comprising 75 mass% of polyether polymer diol and 25 mass% of polyester polymer
diol was given by 20 mass% as solid based on the mass of the fibers, and the polyurethane
was solidified by 30% DMF aqueous solution with a temperature of 35°C, hot water with a
temperature of approx. 85°C being used to remove DMF and polyvinyl alcohol. Subsequently
a half splitter having an endless band knife was used to split into halves i the thickness
direction, and the non-split surfaces were ground in three steps using JIS #240 sand paper, for
napping, to produce polishing cloths.

[0091] The obtained polishing cloths were 0.72 um in the average single fiber diameter of the
ultrafine fibers, 7.0% in the CV of fiber diameter, 0.5 mm in thickness, 180 g/m® in weight per
unit area and 0.36 g/cm’ in apparent density. The obtained polishing cloths were used to
evaluate the polishing performance. Both the substrate surface roughness and the number of
scratches were satisfactory, and the surface after polishing was highly uniform. The results are
shown in Table 1.

[0092] [Example 2]

{Raw fibers)

(Sea component and island component)

i6
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The sea component and the island component were identical to those used in
Example 1.

[0093] (Spinning/stretching)

The abovementioned sea component and island component were melt-spun using an
islands-in-sea type spinneret with 200 islands/holes at a spinning temperature of 285°C, at an
islands/sea mass ratio of 40/60, at a discharge rate of 0.9 g/min-hole and at a spinning rate of
1200 m/min, to obtain an islands-in-sea type composite fiber. Subsequently the composite
fiber was stretched to 3.0 times in a spinning oil bath with a temperature of 85°C, and the-
fiber was crimped using a force crimper and cut to obtain islands-in-sea type composite fibers
with a fineness of 5.2 dtex and a fiber length of 51 mm as raw fibers.

{0094] (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers)

As described in Example 1, a nonwoven fabric comprising islands-in-sea type
composite fibers with a weight per unit area of 680 o/m” and an apparent density of 0.224
g/em® was produced.

[0095] (Polishing cloth)

As described in Example 1, a polishing cloth was obtained. The obtained polishing
cloth was 1.533 pum in the average single fiber diameter of the ultrafine fibers, 5.8% in the CV
of fiber diameter, 0.51 mm in thickness, 186 g/m” in weight per unit area and 0.365 g/em’ in
apparent density. The results are shown in Table 1.

{0096} [Example 3]
[Raw fibers]
{Sea compohent and island component)

The sea component and the island component were identical to those used in
Example 1.

[0097] (Spinning/stretching)

The spinning and stretching were identical to these of Example 1.

60981 (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers)

A nonwoven fabric comprising composite fibers convertible into ultrafine fibers,
with a weight per unit area of 800 g/m2 and an apparent density of 0.190 g/cm® was produced
as described in Example 1, except that needles with a throat depth of 60 um, a kick-up
dimension of 10 wm, an undercut angle of 27°, and a throat length of 0.8 mm were used.
[0099] (Polishing cloth)

A polishing cloth was obtained as described in Example 1.

[0100] The obtained polishing cloth was 0.72 um in the average fiber diameter of the ultrafine
fibers, 7.0% in the CV of fiber diameter, 0.49 mm in thickness, 175 ¢/m” in weight per unit
area and 0.357 g/cm’ in apparent density. The results are shown in Table 1.

[0101] [Example 4]
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(Raw fibers)

The sea component and the island component were identical to those used in

Example 2.
[0102] (Spinning/stretching)

The spinning and the stretching were identical to those of Example 2.

[0103] (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers)

A nonwoven fabric comprising islands-in-sea type composite fibers with a weight per
unit area of 680 g/m” and an apparent density of 0.224 g/em® was produced as described in
Example 3.

[0104] (Polishing cloth)

A polishing cloth was obtained as described in Example 1.

[0105] The obtained polishing cloth was 1.53 pm in the average fiber diameter of the ultrafine
fibers, 5.8% in the CV of fiber diameter, 0.5 mm in thickness, 180 g/m’ in weight per unit
area and 0.360 g/cm’ in apparent density. The results are shown in Table 1.

[0106] [Example 5]

(Raw fibers)

(Sea component and island component)

The sea component and the island component were identical to those used in
Example 1. |
[0107] (Spinning/stretching)

The abovementioned sea component and island component were melt-spun using an
islands-in-sea type spinneret with 800 islands/holes at a spinning temperature of 285°C, at an
islands/sea mass ratio of 30/70, at a discharge rate of 2.1 g/min-hole and at a spinning rate of
1200 m/min, to obtain an islands-in-sea type composite fiber. Subsequently the composite
fiber was stretched to 3.0 times in a liquid bath with a temperature of 85°C, and the fiber was
crimped using a force crimper and cut to obtain islands-in-sea type composite fibers with a
fineness of 12.1 dtex and a fiber length of 51 mm as raw fibers.

(0108} (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers)

As described in Example 3, a nonwoven fabric comprising islands-in-sea type
composite fibers with a weight per unit area of 680 g/m” and an apparent density of 0.224
g/em’ was produced.

[0109] (Polishing cloth)

A polishing cloth was obtained as described in Example 3.

[0110] The obtained polishing cloth was 0.50 um in the average fiber diameter of the ultrafine
fibers, 7.7% in the CV of fiber diameter, 0.48 mm in thickness, 175 g/m® in weight per unit
area and 0.365 g/cm’ in apparent density. The results are shown in Table 1.

[0111] [Example 6]
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(Raw fibers)
{Sea component and island component})

The sea component and the island component were identical to those used in
Example 1.

[0112] (Spinning/stretching)

A so-called mixed spinning method of mixing 50 wt% each of the abovementioned
sea and island components to melt-spin an islands-in-sea type composite fiber at a spinning
temperature of 285°C was used to obtain an island-in-sea type composite fiber having approx.
1000 islands disposed in the sea component at a spinning rate of 1200 m/min. Then, the
composite fiber was stretched to 3.0 times in a spinning oil bath with a temperature of 85°C,
and crimped using a force crimper, being cut to obtain islands-in-sea type composite fibers
with a fineness of 11.6 dtex and a fiber length of 51 mm as raw fibers.

[0113] Nonwoven fabric comprising composite fibers convertible into ultrafine fibers)
_ A nonwoven fabric comprising islands-in-sea type composite fibers was obtained as
described in Example |, except that JIS #320 sand paper was used.
[0114] (Polishing cloth)
The abovementioned nonwoven fabric comprising islands-in-sea type composite
~ fibers was shrunken by hot water, and subsequently impregnated with 12% polyvinyl alcohoi
aqueous solution, then being dried. To the nonwoven fabric, a polyurethane comprising 75
mass% of polyether polymer diol and 25 mass% of polyester polymer diol was given by 20
mass% as solid based on the mass of the fibers, and the polyurethane was solidified by 30%
DMF aqueous solution with a liguid temperature of 35°C, DMF being removed by hot water
with a temperature of approx. 85°C. Then, the co-PST as the sea component was dissolved
and removed in trichloroethylene, and the residue was dried to obtain an ultrafine fiber
nonwoven fabric comprising ultrafine fiber bundies and polyurethane.
{0115] Subsequently a half splitter having an endless band knife was used to split the obtained
ultrafine fiber nonwoven fabric into halves in the thickness direction, and the non-split
surfaces were ground in three steps using JIS #320 sand paper, for napping, to produce
polishing cloths.
[0116] The obtained polishing cloths were 0.72 um in the average fiber diameter of the
ultrafine fibers, 32.3% in the CV of fiber diameter, 0.55 mm in thickness, 180 g/m” in weight
per unit area and 0.327 g/cm’ in apparent density. The results are shown in Table 1.
[0117] [Example 7] "
(Raw fibers)
(Sea component and island component)
The sea component and the island component were identical to those used in

Example 5.



direction (pm) Surface roughness (km) Substrate surface roughness (A) sag:mins Jo roqgumN 110:1
aline : fibers co -g at- t -- dammuojrad Jo uopringuij , [0136] [Comparative Example 1] (Raw fibers)
(Sea component and island component) The sea component and the island component were
identical to those used in Example I. [0137] (Spinning/stretching) The spinning and the stretching were
identical to those of Example 1.

[0118] (Spinning/stretching)

The spinning and the stretching were identical to those of Example 5.

[0119] (Nonwoven fabric comprising composite fibers convertible into ulirafine fibers)

As described in Example 3, a nonwoven fabric comprising islands-in-sea type
composite fibers was obtained.
[0120] (Polishing cloth)

A polishing cloth was obtained as described in Example 5. The obtained polishing
cloth was 0.72 pm in the average fiber diameter of the ultrafine fibers, 32.3% of the CV of
fiber diameter, 0.5 mm in thickness, 190 g/m’ in weight per unit area and 0.380 g/em’® in
apparent density. The results are shown in Table 1.

[0121] [Example 8]
[Raw fibers]
(Sea component and island component)

The sea component and the island component were identical to those used in
Example 1.

[0122] (Spinning/stretching)

Islands-in-sea type composite fibers with a single fiber fineness 2.2 dtex and a fiber
length of 51 mm were obtained as raw fibers as described in Example 1, except that an
islands-in-sea type spinneret with 600 islands/holes was used and that the discharge rate was
1.0 g/min-hole.

{0123} (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers)

A nonwoven fabric comprising islands-in-sea type composite fibers was obtained as
described in Example 6.

[0124] (Polishing cloth)

A polishing cloth was obtained as described in Example 1. The obtained polishing
cloth was 0.35 1 in the average fiber diameter of the ultrafine fibers, 6.2% in the CV of fiber
diameter, 0.5 mm in thickness, 177 g/m* in weight per unit area, and 0.354 g/em’ in apparent
density. The results are shown in Table 1.

[0125] [Example 9]
(Raw fibers)
(Sea component and island component)

The sea component and the island component were identical to those used in
Example 1.

[0126] (Spinning/stretching)

Islands-in-sea type composite fibers with a fineness of 6.8 dtex and a fiber length of
51 mm were obtained as raw fibers as described in Example 1, except that an islands-in-sea

type spinneret with 448 islands/holes was used, that the island/sea mass ratio was 50/50, and
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[0138] (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers) A nonwoven
fabric comprising islands-in-sea type composite fibers with a weight per unit area of 870 g/m2 and an
apparent density of 0.220 g/cm3 was produced as described in Example 1, except that needles with a
throat depth of 65 Kn, a kick-up dimension of 10 Mm, an undercut angle of 35, and a throat length of
0.9 i.tm were used. [0139] (Polishing cloth) A polishing cloth was obtained as described in
Exampleiatthe diekiries petisring- Qg 8tHWLPB72 pm in the average fiber diameter of the tiltrafine
fibers, 7 Q@I theoB\ootdilfertianretefsi0bdompositd ibkressy k8€ g2 sniveidint fbemdpit area, and
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to those %gﬂﬁgg@%&ﬂ@% (Spinning/stretching) The spinning and the stretching were
|dent|cal@&t$(ﬁ$£f lgxam ﬁ’e? [0142] (Nonwoven fabric comprising islands-in-sea type composite
Ine fi

fibers co e’nto titrafin fibers) A nonwoven fabric comprising islands-in-sea type
composite fibersAvaslishtamelyds trssehiderih Tolppaibei drERammprie [oTagplmsnshing sy A
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thickness, 18 2 1h weig tper unit area, and 3g/cm pparen enS|ty T Its are

shown |r?ﬁl%?6félt2d€[@?&W4]F[]@§d%HB‘éP§ R EshiRgotod) (@ééc‘s&ﬁirﬁi%&ﬁé femgnee.  The
sea compaheoithathed ﬁnbsﬁbadm@n@megimmmendehacamﬂ)m@ﬁ’susﬁmgs Efxmptsﬂ’aqm:ﬁ!i}dso

(SpinningfRiretghings. the sREAPRYEME H&Hﬁﬁ&ﬁ@?ﬂgr@ﬁﬂgzﬁ%mﬁﬁ%ﬁ used for

melt- spl gn a %:llnnlng temperature of 285C, at an islands/sea mass ratio of 50/50, at a discharge
rate of 1 ’@%ﬂﬂi%‘o and at a spinning rate of 2000 m/min using an islands-in-sea type spinneret with
36 island8/nelébcThien, the fiber was stretched to 3.0 times in a spinning oil bath with a temperature of

85C, anduzinbeg Msing:AdsreEInRRsNtHEN being cut to obtain islands-in-sea type composite fibers
with a fineness Oftcﬁy%t%tﬁén%nt%r%gg%ﬁglﬁg%ri]ﬂ'?f;r]ﬁeq}l@gagor%\{vgltb%%"c and an MFR of 46.5 was

used as the island component, and polystyrene with a melting point of 85°C and an MFR of

117 was used as the sea component.

[0129] (Spinning/stretching)

Islands-in-sea type composite fibers with a fineness of 2.5 dtex and a fiber length of
51 mm were obtained as raw fibers as described in Example 1, except that an islands-in-sea
type spinneret with 200 islands/holes was used, that the islands/sea mass ratio was 50/50, and
that the discharge rate was 1.0/min-hole. ‘
[0130] (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers)

A nonwoven fabric comprising islands-in-sea type composite fibers with a weight per
unit area of 650 g/m” and an apparent density of 0.224 g/cm’ was produced as described in
Example 1. The number of islands-in-sea type composite fibers brought in by needle
punching was 4 fibers/1 barb.

[01317 (Polishing cloth)

A polishing cloth was obtained as described in Examiple 1. The obtained polishing
cloth was 0.75 wm in the average fiber diameter of the ultrafine fibers, 6.8% in the CV of
fiber diameter, 0.5 mm in thickness, 190 g/m2 in weight per unit area, and 0.38 g/cm3 in
apparent density. The obtained polishing cloth was used to evaluate the polishing performance,
and both the substrate surface roughness and the number of scratches were satisfactory. The
surface after polishing was also highly uniform. The results are shown in Table 1.

[Example 11]
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[0146] (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers) A nonwoven
fabric comprising islands-in-sea type composite fibers was obtained as described in Comparative
Example 1. [0147] (Polishing cloth) A polishing cloth was obtained as described in Example 6.
The obtained polishing cloth was 3.73 um in the average fiber diameter of the ultrafine fibers, 6.9% in
the CV of fiber diameter, 0.53 mm in thickness, 184 g/m2 in weight per unit area, and 0.347 g/cm3 in
apparentdaisitherthe results are shown in Table 2. [0148] [Comparative Example 4] (Raw fibers) (Sea
componéRtandrglans:candisiagdYomporking) sea component and the island component were identical
o those used n Eyeruple au(BE) (RIMING SHpis UG The APBa A e BSIEngNeTs,
identical to those of Example 5. [0150] (Nonwoven fabn(Pcomprlsmg composite fibers convertible into
ultrafine ¥iB&Re 11 A nonwoven fabric comprising islands-in-sea type composite fibers with a weight
per unit #éaf(E6hgimgXaedangpparent density of 0.188 g/cm3 was produced as described in

Example 1, excepithal needlespuitha 1ot fiepthaiif flnakichupn 9&@@&&&0@ 50 Wb
undercuts?n le of 2, ang{l a throat length of 0.8 m.\geé'e u%e%éﬁggfohshéggggcloth} . A polishing
cloth wa3 obtaingi TS R TRVEXRRDI8 SRR S Ed SR WAS G150 UM iR e
average fibesgiansete roftRELitlandelibessyas 196 i s BV isfafildefsdiamasterai@os2an i iflthickness,
162 g/imzhin weight Racenitaies B¢ M3l haicm3 in apparent density. The results are shown in Table

and the L) e B R Means 5 "
(Spinning/stretching) IRy epitikife comarihe ndrsteniig Wi intREPRssddeest Eithmpiaight per
unit area of 650 g/m® and an apparent density of 0.224 g/em’® was produced as described in
Example 1. The number of islands-in-sea type composite fibers brought in by needle
punching was 3 fibers/1 barb..
[0134] (Polishing cloth)
A polishing cloth was obtained as described in Example 1. The obtained polishing
cloth was 0.94 um in the average fiber diameter of the ultratine fibers, 5.2% in the CV of
fiber diameter, 0.5 mm in thickness, 190 g/m’ in weight per unit area, and 0.38 g/cm’® in
apparent density. The obtained polishing cloth was used to evaluate the polishing performance,

and both the substrate surface roughness and the number of scratches were satisfactory. The

surface after polishing was also highly uniform. The results are shown in Table 1.
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[0154] (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers) A nonwoven
fabric comprising islands-in-sea type composite fibers with a weight per unit area of 640 g/m2 and an

IV VaYallaYdaY llf‘f\A A I‘If\(‘[\rihﬂf‘l in :
pProgutca € H

apparent density of-0-196-gfem3-was
polishing cloth was qhtained as
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rafine fibers, 6.8%
B, and 0.376 g/cm?3

oo 2 | r'i'

shown in Table 2.
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5.2 3.8 12.1 3.8 Number of fibers brought in 8 9 1l 2 5 Ultrafine fibers Average fiber diameter (tum)
0.721.53 3.73 0.50 3.73 CV of fiber diameter (%)

[0136] [Comparative Example 1]
(Raw fibers) o
(Sea component and island component)

The sea component and the island component were identical to those used in

Example 1.
[0137] (Spinning/stretching)

The spinning and the stretching were identical to those of Example 1.

[0138] (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers)

A nonwoven fabric comprising islands-in-sea type composite fibers with a weight per
unit area of 870 g/m” and an apparent density of 0.220 g/em’ was produced as described in
Example 1, except that needles with a throat depth of 65 um, a kick-up dimension of 10 pm,
an undercut angle of 35°, and a throat length of 0.9 um were used.

[0139] (Polishing cloth)

A polishing cloth was obtained as described in Fxample 1. The obtained polishing
cloth was 0.72 pm in the average fiber diameter of the ultrafine fibers, 7.0% in the CV of
fiber diameter, 0.51 mm in thickness, 180 g/m” in weight per unit area, and 0.360 g/em® in
apparent density. The obtained polishing cloth was used to evaluate polishing performance,
and both the substrate surface roughness and the number of scratches were unsatisfactory. The
results are shown in Table 2.

[01407 [Comparative Example 2]
 {Raw fibers)
{Sea component and island component)

The sea component and the island component were identical to those used in
Example 2.

[0141] (Spinning/stretching)

The spinning and the stretching were identical to those of Example 2.

[0142] (Nonwoven fabric comprising islands-in-sea type composite fibers convertible into
ultrafine fibers)

A nonwoven fabric comprising islands-in-sea type composite fibers was obtained as
described in Comparative Example 1.

[0143] (Polishing cloth)

A polishing cloth was obtained as described in Example 1. The obtained polishing
cloth was 1.53 pm in the average fiber diameter of the ultrafine fibers, 5.8% in the CV of
fiber diameter, 0.51 mm in thickness, 180 g/m® in weight per unit area, and 0.353 g/cm’ in
apparent density. The results are shown in Table 2.

[0144] [Comparative Example 3]

{Sea component and island component)
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7.0 5.8 6.9 7.7 6.8 Polishing cloth Size of surface fiber-napped portion structure in width idirection (pm)
189.0 192.0 225.3 47.6 169.5 Size of surface fiber-napped portion structure in length direction (pm)
311.8 396.489.4 320.0 545.3 Surface roughness (pm)

The sea component and the island component were identical to those used in
Example 1.

[0145] (Spinning/stretching)

The abovementioned sea and island components were used for melt-spinning at a
spinning temperature of 285°C, at an islands/sea mass ratio of 50/50, at a discharge rate of 1.3
g/min-hole and at a spinning rate of 1000 m/min using an islands-in-sea type spinneret with
36 islands/holes. Then, the fiber was stretched to 3.0 times in a spinning oil bath with a
temperature of 85°C, and crimped using a force crimper, then being cut to obtain
islands-in-sea type composite fibers with a fineness of 3.8 dtex and a fiber length of 51 mm as
raw fibers.

[0146] (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers)

A nonwoven fabric comprising islands-in-sea type composite fibers was obtained as
described in Comparative Example 1.

[0147] (Polishing cloth)

A polishing cloth was obtained as described in Example 6. The obtained polishing
cloth was 3.73 um in the average fiber diameter of the ultrafine fibers, 6.9% in the CV of
fiber diameter, 0.53 mm in thickness, 184 ¢/m” in weight per unit area, and 0.347 g/crh3 in
apparent density. The results are shown in Table 2.

[0148] [Comparative Example 4]
(Raw fibers)
(Sea component and island component)

The sea component and the island component were identical to those used in
Example 5.

[0149] (Spinning/stretching)

The spinning and the stretching were identical to those of Example 5.

101501 (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers)

A nonwoven fabric comprising islands-in-sea type composite fibers with a weight per
unit area of 660 g/m2 and an apparent density of 0.188 g/(:m3 was produced as described in
Example 1, except that needles with a throat depth of 40 um, a kick-up dimension of 0 um, an
undercut angle of 2°, and a throat length of 0.8 mm were used.

[0151] (Polishing cloth)

A polishing cloth was obtained as described in Example 1. The obtained polishing
cloth was 0.50 um in the average fiber diameter of the ultrafine fibers, 7.7% in the CV of
fiber diameter, 0.52 mm in thickness, 162 g/m” in weight per unit area, and 0311 g/em® in
apparent density. The results are shown in Table 2.

[0152] [Comparative Example 5]

{Sea component and island component)



16.2 17.720.4 15.4 17.2 Evaluation of performance Substrate surface roughness (A) 2.3 2.13.33.12.4
Number of scratches 24 3376 29 32 15. Comparative Example 1 MEANINGS OF SYMBOLS [0158]
A: Tip of barb

The sea component and the island component were identical to those used in

Comparative Example 3.
[0153] (Spinning/stretching)

The spinning and the stretching were identical to those of Example 3.

[0154] (Nonwoven fabric comprising composite fibers convertible into ultrafine fibers)

A nonwoven fabric comprising islands-in-sea type composite fibers with a weight per
unit area of 640 g/m” and an apparent density of 0.196 g/em’® was produced as described in
Example 1. -

{01557 (Polishing cloth)

A polishing cloth was obtained as described in Example 1.

[0156] The obtained polishing cloth was 3.73 um in the average fiber diameter of the ultrafine
fibers, 6.8% of the CV of fiber diameter, 0.51 mm in thickness, 192 g/m? in weight per unit
area, and 0.376 g/cm’ in apparent density. The results are shown in Table 2.

[0157]
[Table 2]
Comparative | Comparative | Comparative | Comparative | Comparative
Example { | ExampleZ 1 Example 3 | Exampled | Example 5
Felt Composite fiber 6.5 5.2 38 12.1 38
fineness {diex)
Number of fibers ! 8 9 11 2 3
brought in
Ultrafine Average fiber diameter 8.72 1.53 3.73 0.50 373
FGhers {1am)
CV of fiber diameter 7.0 5.8 6.9 7.7 6.8
(%)
Paolishing Size of surface 189.0 192.0 ‘ 2253 47.6 169.3
cloth fiber-napped portion
structure in width
direction {pm) ;
Size of surface 3118 35964 85.4 320.0 3433
fiber-napped portion
structure in length
direction {Lm)
Surface roughness 16.2 177 204 15.4 17.2
(pm)
Evaluation | Substrate surface 23 2.1 33 3.t 2.4
of roughness (A)
performance Number of scratches 24 33 76 29 32

15. Comparative Example 1
MEANINGS OF SYMBOLS
[0158] A: Tip of barb
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B: Depth of barb C: Given point in the direction from B to the tip of needle (point complying with BC >
BA) D: Point on line BC, which makes line BD equal to line BA CLAIMS [Claim 1] A polishing cloth
mainly comprising a nonwoven fabric formed by entangling the ultrafine fiber bundles including
ultrafine fibers with an average single fiber diameter of 0.05 to 2.0 um and a polymeric elastic material,
wherein the average size of the surface fiber-napped portions constituted by the aforementioned
ultrafine ibBepthneflbsrbf the aforementioned nonwoven fabric in the width direction of the ultrafine fiber
bundles ¢ A& @ ISR SR lal | ge size of
the surf @e%gggﬁ-%%%y%tﬂ%%é&sg ll)rﬁ\ fﬁ(gllll\fv%gﬁw 1gii?l:ce,:ltl({:i%ion of fﬂg%lzt)?gfﬁ r%@%lﬁ%ﬁ%ﬁﬁgﬁ%%%? 120 pm.
[Claim 3 APpcBﬂgﬂfﬁ&%l ﬁ"é( %? %5 BgimHL 9P8L Bfelithe surface roughness of the polishing
cloth is 5 to 18 um. [Claim 4] A polishing cloth, according to any one of claims 1 through 3, wherein the
CV of the ultrafine fiber is 1 to 30%. [Claim 5] A method for producing a polishing cloth comprising at
least the following steps (1) through (5) in combination, wherein the number of islands-in-sea type
composite fibers convertible into ultrafine fibers, which can be brought in by the needle punching of the
following step (2), is 3 to 6 fibers/1 barb: (1) a step of producing islands-in-sea type composite fibers
convertible into ultrafine fibers with an average single fiber diameter of 0.05 to 2.0 um; (2) a step of
laminating fiber webs by a card and a crosslapper using said islands-in-sea type composite fibers, and
obtaining a nonwoven fabric by needle punching; (3) a step of giving a polymeric elastic material to
said nonwoven fabric by 10 to 200 mass% based on the mass of the ultrafine fibers obtained by
converting the composite fibers; (4) a step of buffing at least one surface; and (5) a step of converting
said islands-in-sea type composite fibers into ultrafine fibers. [Claim 6] A method for producing a
polishing cloth, according to claim 5, wherein the number of islands-in-sea type composite fibers
brought in by needle punching is 3 to 4 fibers/1 barb.
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CLAIMS

[Claim 1] A polishing cloth mainly comprising a nonwoven fabric formed by entangling the
ultrafine fiber bundles including ultrafine fibers with an average single fiber diameter of 0.05
to 2.0 um and a polymeric elastic material, wherein the average size of the surface
fiber-napped portions constituted by the aforementioned ultrafine fiber bundles of the
aforementioned nonwoven fabric in the width direction of the ultrafine fiber bundles is 50 to
180 um.

[Claim 2] A polishing cloth, according to claim 1, wherein the average size of the surface
fiber-napped portions in the width dircetion of the ultrafine fiber bundles is 50 to 120 pm.
{Claim 3] A polishing cloth, according to claim 1 or 2, wherein the surface roughness of the
polishing cloth is 5 to 18 pm. :

[Claim 4] A polishing cloth, according to any one of claims 1 through 3, wherein the CV of
the ultrafine fiber is 1 to 30%.

{Claim 5] A method for producing a polishing cloth comprising at least the following steps (1)
through (5) in combination, wherein the number of islands-in-sea type composite fibers
convertible into ultrafine fibers, which can be brought in by the needle punching of the
following step (2), is 3 to 6 fibers/1 barb:

(1) a step of producing islands-in-sea type composite fibers convertible into ultrafine fibers
with an average single fiber diameter of 0.05 to 2.0 pm;

(2) a step of laminating fiber webs by a card and a crosslapper using said islands-in-sea type
composite fibers, and obtaining a nonwoven fabric by needle punching;

(3) a step of giving a polymeric elastic material to said nonwoven fabric by 10 to 200 mass%
based on the mass of the ultrafine fibers obtained by converting the composite fibers;

(4) a step of buffing at least one surface; and

(5) a step of converting said islands-in-sea type composite fibers into ultrafine fibers.

[Claim 6] A method for producing a polishing cloth, according to claim 5, wherein the
number of islands-in-sea type composite fibers brought in by needle punching is 3 to 4
fibers/1 barb.
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