SPECIFICATION POLISHING CLOTH AND PRODUCTION METHOD
THEREOF Technical Field [0001] The present invention relates to a
polishing cloth preferably used when an aluminum alloy substrate or a
glass substrate used for a magnetic recording disk is subjected to a
texture processing with ultra high precision finish, and relates to a
polishing cloth having an extremely dense surface condition and an
excellent smoothness on W%%ﬁé%ﬁghwﬂbers are dispersed.
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magnetic disks, along with~increasing capacity and increasing recording
deresttynittgirfeididight of magnetic head is apt to lower significantly.
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processing by which fine streaks are formed on the substrate surface of
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a slurry of loose grains on a polishing cloth surface, or the like IS
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satisfy a low flying height of the magnetic head,by the.texture processing,. .
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roughness of the substrate of 0.3 nm or less and to minimize the defect of
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[0003] in order to control orientation of crystal growth to improve coercive force of
recording direction, when a magnetic metal layer is formed on a disk
substrate, a surface treatment called texture processing by which fine streaks
are formed on the substrate surface of the recording disk is carried out.

[0004] As a method of the texture processing, a slurry grinding in which grinding is
carried out by depositing a slurry of loose grains on a polishing cloth surface,
or the like is employed. However, in cases where a surface treatment is
carried out to satisfy a low flying height of the magnetic head by the texture
processing, in order to cope with the increasing recording density to meet the
recent rapid increase of recording capacity, it is demanded to achieve a
surface roughness of the substrate of 0.3 nm or less and to minimize the

defect of the substrate surface which is called as scraich defect, and a

polishing cloth capable of coping with the requirement is strongly desired.



non-woven fabric are made ultra-fine, and in order to minimize the defect
of the substrate surface, the non-woven fabric is impregnated with a
polymeric elastomer to impart cushioning properties thereto. [0005] For
example, a polishing cloth in which an ultrafine fiber non-woven fabric of
0.3 dtex or less is impregnated with a polymeric elastomer is proposed,
and a surface roughness of approximately 0.5 nm is achieved (Patent
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finest is obtained. However, the single fiber fineness of the super ultrafine
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employedin said references, since the dispersion of the island polymer
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[0007] Furthermore, a method of obtaining a super ultrafine fiber by a polymer blend
fiber is disclosed {Patent references 3 and 4), and a super ultrafine fiber of a
single fiber fineness in the order of 10" dtex at the finest is obtained.
However, the single fiber fineness of the super ultrafine fiber achieved here is
determined by dispersing condition of island polymer in the polymer blend
fiber, but in the polymer blend system employed in said references, since the
dispersion of the island polymer was insufficient, the distribution of single
fiber fineness of the obtained super ultrafine fiber was large.

[0008] By the way, there is a technique called as electrospinning which is recently
highlighted as a technique for making fibers constituting a non-woven fabric
ulira-fine. It is a technigue in which a polymer is dissolved in an electrolyte
solution and extruded from a spinneret, but at that time, a high voltage of

several thousands to 30,000 volts is charged to the polymer solution, and the



in fiber fineness and 1/10 or less in diameter compared to the
conventional polymer blend technology. Polymers to be the subject are
biopolymers such as a collagen or water soluble polymers in most cases,
but in some cases a thermoplastic polymer is subjected to the
electrospinning by dissolving it into an organic solvent. However, as
described in the book, "Polymer, vol.40, 4585 (1999)", strings, which are
supRly fafmeaseybsainesby e i gpesshiss abine pplyader @Bgan and
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is finely and uniformly dispersed in nano order in a sea component, is
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forming process, its fiber aggregate are not orientation-crystallized
in most cases, and its strength is very low compared to ordinary
non-woven fabric, to greatly limit its application and development.
Furthermore, the electrospinning has a big problem as a producing
method, such that a size of the non-woven fabric obtainable is at
most approximately 100 ecm?, and, there is also a problem that its
production amount is at most several g/hr which is very low
compared to an ordinary melt spinning. Furthermore, there are
problems that it needs a high voltage, and the organic solvent or
the super ultrafine fiber flies in the air.
[0010] Under such a background, recently, as a means for obtaining a super

ultrafine fiber of which fiber fineness distribution is small and capable of being

stably produced, an artificial leather comprising nanofibers, in which a



of the sea component. Accordingly, property as a bundle becomes
dominant, and it could not sufficiently contribute to decrease the surface
roughness of substrate or to minimize the scratch defect. Patent reference
1: JP-2001-1252A Patent reference 2: JP-2002-273650A Patent
reference 3: JP-H6-272114A Patent reference 4: JP-345747882 Patent
reference 5: JP-2004-256983A Non-patent reference 1: Polymer, vol. 43,
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performance polishing cloth having an extremely dense surface condition
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Non-patent reference 1: Polymer, vol. 43, 4403 (2002).

Disclosure of the Invention
Problem to be Solved by the Invention

[0011] The object of the present invention is to provide a high performance polishing
cloth having an extremely dense surface condition and an excellent
smoothness, which could not be achieved by conventional ultrafine fibers, by
dispersing on surface nanofibers which were very difficult to be dispersed.
Means for Solving the Problem

[0012] In order to solve said probiem, the present invention employs the following
means. Thatis,
(1) A potishing cloth, having ultrafine fibers on its surface, of which number
average single fiber fineness is 1x10® to 1.4x107° dtex, and a ratio of fibers in
the range of single fiber fineness of 1x10°® to 1.4x10™ dtex is 60% or more,
characterized in that, intersections between ulirafine fibers of a single fiber
fineness of 1x10% to 1.4x107 dtex exposed on surface are present at 500

places or more in average, in 50 places of 0.01 mm? range observed by



polyester or a polyamide. (5) A polishing cloth described in any one of the
above-mentioned (1) to (4), characterized in that it can be obtained from
a long fiber nonwoven fabric produced by a spunbond method. (6) A
production method of the polishing cloth described in the
above-mentioned (1) to (5), which is a production method of a polishing

cloth characterized in that, by using a molten polymer alloy made by
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two kinds or more of polymers with different solubilities in a solvent, a
composite fiber web is prepared and after subjected to an entanglement to
prepare a non-woven fabric, a polymeric elastomer is imparted to the
non-woven fabric, said polymeric elastomer is substantially coagulated to
solidify, and after forming raised fibers on surface by subjecting to a raising
fiber treatment, ultrafine fiber generation treatment is carried out by dissolving
out the easily soluble polymer from said composite fiber.

(7) A production method of a polishing cloth described in the
above-mentioned (8), characterized in that a physical action is imparted in
lguid during an ultrafine fiber generation processing or after the generation
processing.

Effect of the Invention

According to the present invention, by dispersing, on surface, the nanofibers
which were very difficult 1o be dispersed, it is possible to provide a high

performance polishing cloth having an extremely dense surface condition and

[



[0016] The polishing cloth of the present invention is a sheet-like material,
having ultrafine fibers on its surface, of which number average single fiber
fineness is 1 x10-8 to 1.4x10-3 dtex, and a ratio of fibers in the range of
single fiber fineness of 1 x10-8 to 1.4x10"3 dtex is 60% or more,
characterized in that, intersections between ultrafine fibers of a single
fiber fineness of 1 x10"8 to 1.4x10-3 dtex exposed on surface are present
at Bo@glatesicimasrdnessverage ciolb i dus afrieyedy Taivgational
r%/ﬁrg bf)( usring a scanning electron microscope (SEM) at 2000x

mggn-l ica iotr)FA?h example of the surface of the polishing cloth of the

presiitERpeniatiols showrDrakiggs. [0017] Here, the ultrafine fiber
mentioned in the present invention comprises nanofibers of a single fiber
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SirR){E RS MARRERCEs Bl Sk Sart indRaRBPIerved by using a scanning
electron microscope (SEM) at 2000x magnification. An example of the

surface of the polishing cloth of the present invention is shown in Fig. 1.

[0017] Here, the ultrafine fiber mentioned in the present invention comprises

nanofibers of a single fiber diameter of 1 to 400 nm, and, morphologically,
mostly occupied by single fibers dispersed separately, but it is a generic term
including all of which single fibers are partly bonded or of which a plural of
single fibers aggregates into an assembly, or the like. Iis fiber length or

cross-sectional configuration, etc., is not limited.

[0018] In the present invention, the average value of single fiber fineness of this

nanofibers is important. It is determined by observing a cross-section of the
polishing cloth comprising ultrafine fibers by a transmission electron
microscope (TEM) or a scanning electron microscope (SEM) and measuting

single fiber diameters of 50 fibers or more randomly selected in the same



is important that the number average single fiber fineness is 1 x10-8 to
1.4x10-3 dtex (equivalent to single fiber diameter of 1 to 400 nm). This is

a fineness of 1/10 to 1/1000 compared to the ultrafine fiber obtained by
the conventional island-in-sea-type composite fiber spinning, and it is
possible to obtain a polishing cloth having a dense surface and a
smoothness which could not be obtained by the conventional ultrafine
fibelio$e e tivtirtheriie @ <ABAEARIA IRRAiRs ibet Rlssre<yr onghe, and it is
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material containing nan gibers at least in a portion is observe
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to measure single fiber diameters of at least 150 fibers or more in total,
i.etOithfly!Be d@xrigiaRim @ sarsinalembbest dhampieninis9s4A8 nm).
This is a fineness of 1/10 to 1/1000 compared to the ultrafine fiber
obtained by the conventional island-in-sea-type composite fiber
spinning, and it is possible to obtain a polishing cloth having a
dense surface and a smoothness which could not be obtained by the
conventional ultrafine fiber.

[0019] Furthermore, distribution of single fiber fineness of the nanofiber
constituting the polishing cloth of the present invention is evaluated
as follows,

[0020] That is, respective single fiber fineness of nanofiber in the polishing
cloth is denoted as dt;, and their total is denoted as the total fiber
fineness (dt;+dt.+...+dt,). And, a frequency (number of fibers) of
nanofiber having the same single fiber fineness is counted, and its
product divided by the total fiber fineness is taken as a fiber
fineness ratio of the single fiber fineness. This corresponds to the

weight ratio (volume ratio) of the respective single fiber fineness

component with respect to the whole nanofiber contained in the



determination of the average value of the above-mentioned single fiber
fineness. [0022] In the present invention, it is important that 60% or more
of the fiber fineness ratio is in the range of 1 x10-8 to 1.4x10-3 dtex
(equivalent to 1 to 400 nm in single fiber diameter). By this feature, it
becomes possible to hold abrasive grains uniformly by sufficiently

exhibiting performance of the nanofiber polishing cloth, and it is possible
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ratio is in the range of 1x10® to 1.4x10™ dtex (equivalent to 1 to 400 nm in
single fiber diameter). By this feature, it becomes possible to hold abrasive
grains uniformly by sufficiently exhibiting performance of the nanofiber
polishing cloth, and it is possible to improve smoothness of the substrate
surface of hard disk, and as a result, surface roughness of the substrate is
reduced and scratch defects can be decreased significantly. Here, the
range of the single fiber fineness is, more preferably, 1x10® to 6x10™ dtex (in
case of Nylon 6, equivalent to 1 to 250 nm in single fiber diameter).

[0023] As the sheet-like material mentioned in the present invention, a staple fiber
non-woven fabric which is obtainable by forming a laminate web arranged in
transverse direction by using a card and a cross-lapper and then subjecting
to a needle punch, or a long fiber nonwoven fabric obtainable by a spunbond

or melt-blow method, a non-woven fabric obtainable by a dipping method, a



single fiber diameter of 1 to 400 nm) exposed on surface are counted. 50
pictures of surface in total are taken, each picture is subjected to the
counting, and an average of the 50 places is calculated and rounded off
to one place of decimals. At this time, portions where a polymeric
elastomer such as polyurethane is exposed and ultrafine fibers are not
present or where a big hole is formed by needle punch or the like should
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intersestigRsPeMaR %’é‘@ﬁér formed by aggregating 2 or more ultrafine

fibers, with each other, or intersections between a bundle-like portion and
0024 pre thegiviskiey idodhsofribe qentrd.iDvdotiavel, lmtemecaohmaenwmaectuons

| fib ugf f abun h the
ST R Sl G CEORIoT it el corifadptex
H@ﬂad‘s@d@ﬁmﬁéfwfb'm@mlﬁmwmtmrr#&?r@frﬁlﬁ\f%@emm 50

surface area of 0.01 {:‘nmz of the polishing cloth containing the ultrafine :
fibRIACaFRe0h R EENTH SINPREES OVRDRY HElErags FMOSYe pitenrBycroscope

gpﬁé e%ﬁrgs%%ace I’lﬁﬁ%ﬁig&mq_%r Iélg 8%8 l@ con éa?ﬁ) Eecan be

on sur dan extreme den e surfa ition an
exdetlantised bthites sotiawive amyevéﬁhmhlshswtﬂdmot heaalmthmvgd:ibw

nEUORG USAE SR JS AR N ey S UeRBoF D! e
polypratia taRbPBeBY @Rt SeiER ARBRIgE 6 A R MaNBRaHg Ristance of 8 mm

condensation polymerization type polymers represented by polyester or
polyehfideagaiiiretiopref@Chix.sheurtrescasra ahdh( havmgarnggis randomily

meAfad e, Amieng s e oL ng OIS o RONIIRLSAREG Sycer

more, since eat re5|st nce o er IS goo

Fauleséimpitbansting sioiiediiEfine s biNG 0 220¢. mdqobmlacmnawng a
acid (PLA is 170C. And, in the polymer, additives such as patrticles, a

fla®feoteEReE CiRmRtER REthdR 408 PRREM@Iindy ape are counted. 50

pictures of surface in total are taken, each picture is subjected to the counting,
and an average of the 50 places is calculated and rounded off to one place of
decimals. At this time, portions where a polymeric elastomer such as
polyurethane is exposed and ultrafine fibers are not present or where a big
hole is formed by needle punch or the like should be avoided and are not
used for the judgment. The intersection between the ultrafine fibers
mentioned here is an intersection point where one each of dispersed ultrafine
fibers intersects with each other and the acute angle of the intersection
angles is 20° or more. A portion where fibers partly confluent, a portion
where fibers are parallel without intersection or a portion where fibers are
fibrillated is not included. In addition, intersections between bundles, formed
by aggregating 2 or more ultrafine fibers, with each other, or intersections

between a bundle-like portion and one ultrafine fiber is also not counted.



another component may be copolymerized in a range which does not

impair property of the polymer. [0026] The nanofiber constituting the

polishing cloth of the present invention can be obtained from a polymer

alloy fiber. Here, it is preferable that the polymer alloy fiber which is a
precursor of the nanofiber is an island-in-sea type fiber obtained by using

a molten polymer alloy in which two kinds or more polymers with different
sofiititiesy drs@setiined eivasvarriy thipgskeeltralng fithersapnesigifpce of

luble pol i . i d dly soluple pol
oA HORE Fe RE C A eRE P e R ASGHERPI DO o LA SR
islanddtdercateecsizetefislaneris pvalHatedsby\staataatdvaéenbln hamelsh the

by observing a cross-section of the polymer alloy fiber by a transmission
elétHdNMiPEEe e YRR aghce! &é}%/é?éﬁ oni%QH@ BffERis AsEaNIng
q : . cland i R :
o A e AL A R e 0
fibgictershaioreasmie nabind 0Hohdgusygroentorde alliyeddawseithe nanofibers

important, and it is preferable to highly mix by a mixing extruder or a
st£’i8 mﬁ&?ré?ﬂn%ﬂiﬁaﬁﬁ%@vgr?@iﬁ% %ﬁ&ﬁh’g%’i‘ﬁ&ﬁ?ﬁ&féﬁ? BongdippAnd an

chinftapei(Eaahiriecnss s apd el RriliHcediia AiSPSESsciRiaRISH)

a level of several tens nm. [0027] In concrete, as a measure at carrying
outRNNeRIme alltitagh et teeprénds on polymers in combination, it is

ooespSETRlR 9S8 R B SErRA SO WeL L AReS RSP AL

xtruderisr quwed.an cases wnere a s IXeris Itis pr

thatybatimnpelyebtivisiopsiyahide) S50 defmorsoldfl e osdarifde (PPS),

circularize the island domain, combination of the polymers becomes also

imBrE MRHYG EaRUhe BENSARRNCBRBERAHBN NEE RAYTR Sea

COI‘BBF&%HtQS'}SV‘B_E)W@s'{%‘FQWPhB Fidkta/B EPEBIBAIARIR PRI BRI are

only incompatible, it i5 difficult that the island component polymer is ultra
finelqrdidpeviserias bt biemeingaraldtamasentiiens prdfdrabloabing fproiaizef

com atibilitiejééﬁi)lﬁ/mers fo.be co bined, arilqd one index. for that f1h

pUhBIAE el DEra R Rl e e L pegiatani of the

pargraaies Miuehsrglieets cobesivadienaibiohgaisneb e’ PB5°C, N6 is

(evaporation energy/molar volume) 1/2, and it may be possible that a

poRAfer and polylactic acid (PLA) i1s 170°C.  And, in the polymer, additives
such as particles, a flame retarder or an antistatic agent may be contained, or
another component may be copolymerized in a range which does not impair
property of the polymer.

[0026] The nanofiber constituting the polishing cioth of the present invention can be
obtained from a polymer alloy fiber. Here, it is preferable that the polymer
alioy fiber which is a precursor of the nanofiber is an island-in-sea type fiber
obtained by using a molten poiymer alloy in which two kinds or more
polymers with different solubilities are combined in a solvent. In this
polymer alloy fiber, an easily soluble polymer constitutes the sea {matrix)
and a hardly soluble polymer constitutes the island (domain), and it is
important to control size of the island. Here, the size of island is evaluated

by size equivalent to diameter by observing a cross-section of the polymer

alloy fiber by a transmission electron microscope (TEM). Since diameter of
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alloy having a good compatibility is obtained with polymers having similar
SP values. SP value is known for various polymers, but for example, it is
described in "Plastic -Data Book", coedited by Asahi Kasei Amidas Co.,
Ltd. and "Plastics" Editorial Department, p189, etc. When the difference
of SP values between 2 polymers is 1 to 9 (MJ/m3)112, it is preferable
since a circularization of the island component by incompatibility and

ultrifimeadieiieesionapsthadgtaiminedmpdhiplsizeopiiziangld) HetomIa®,
and,, e r I ifference of ues is roximatel
andeaeiens e epligiale, dilerenes AL SR NAlSR S SPRONREIeY

It 1S a prefera le"exa ut'as to

polyistritenien diffekentesdihSRivatues is anirexdaiteyn ddndb¥ |ha) pdRmer to
and it is mentioned as 11 an example which is not preferable. [0029]

FurlfeRIRIRY ieBiYSEBRRYIRNhI 8Os AR (AR R e MR \iaik R¥ Srfing
of e AN MeTLORTHIWIRG e {RIaNRdS SﬁUW@@éE*@HéQ%B&ﬁQﬁé | utltiij‘éient

island component polymer is easy to be finely dispersed since the islan
polyyer sénphsghip deéotn{Baiashede fence sitisipceirabie diffidev tof disperse

super_ult afining. I—Loviever when the viscosity of the island component
polﬂﬁ@ 8 [RGUEVEXE éﬁ%@lé@\ﬂﬁtrﬁ@comes difficult to increase the
[0027Plend sabeerdlnEesprER B B1KBAIGI NG OUSIAGRINe SN GEMARYRI on

to be converted into a sea, therefore, It is preferable to control the

VIRYYHRES IRCRIRPIRIRR drie it §IBIpRIEr 1R USPLE BRI wdruding mixer
V'%ﬁocség/egf erea ﬁﬁﬂgé’ %WV@%Q%‘P@Q] !H gé%é’ét@ﬂa?eﬂg%faﬁc.mixer is

non-woven fabric use e polishing cloth of the present invention, in
viewsad rgiisf orexfegedyienmipad tng raursiienoiglipisipersiés 0000w MMED.
LalTch, ather than the naﬂgib r which constitutes the. ma(i?% component, an
(0028}, Qrdafje- BruiRiies: AR SOBRIN CRIDIFRHCH, Fhiig Rstymers
PObEIDIHES Bl iRpONRTR. 6. G BRI aRat 2 CRRRIVERRAIZSSLRY BBlymer

may be used by mixing. However, from the view point of smoothness of
th@nsbilsh BRACIOM UMD Al asTowe IBEATINISDIE Phuteralfy;@OhIRSsoR Of

le ore prefer. Wi% or less.with.re t.to_the whole fibe )
o oA S R B pomer s

polyiretinatagiopees e stifictbatpresantiinyerdiaor, or iexseteieble to
polyurethane, polyurea, polyurethane polyurea elastomer, polyacrylic acid

re QRITER FRMP AR HES-Rf AaEIREs Io be combined, and one index for that
purpose is the solubility parameter (SP value). Here, SP value is a
parameter which reflects cohesive strength of material defined by

2 and it may be possible that a polymer

(evaporation energy/molar volume)
alloy having a good compatibility is obtained with polymers having similar SP
values. SP value is known for various polymers, but for example, it is
described in “Plastic- Data Book”, coedited by Asahi Kasei Amidas Co., Lid.
and “Plastics” Editorial Department, p189, etc. When the difierence of SP

values between 2 polymers is 1 to 9 (MJ/m?)"2

, it is preferable since a
circularization of the island component by incompatibiiity and ultrafine
dispersion are easy to be compatible. For example, as to Nylon 6 and
polyethylene terephthalate, difference of SP values is approximately 6
(MJ/m*) "2 and it is a preferable example, but as to Nylon 6 and polyethylene,

difference of SP values is approximately 11 (MJ/m® 2 and it is mentioned as
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styrene- butadiene elastomer or the like can be used. Among them,
polyurethane-based elastomers such as polyurethane, polyurethane.
polyurea elastomer are preferable. [0032] As to the polyurethane, a
polyester-based, polyether-based or polycarbonate-based diol, or a
copolymer thereof can be used as polyol component. And, as
diisocyanate component, an aromatic diisocyanate, an alicyclic

is@ty anampnvetishdtdigoseirsadler the like can be used. [0033] As the

' average molecular weight of the polyurethane, 50,000 to ,12. .
10020, BB T R R R R B e sty o
preierpblyrhep disteuding, 600 idhana kit thveveigh averagenmelesuipe istand
weight to 50,000 or more, it becomes possible to maintain strength of the

SHEADRD AP HRAIURS PRAILAISPRIRAG S1<s the (atlrashaolymer is
f'bsésgi{&dd@%m%ga 4a343,040 E?[ﬁ?&fﬁl/rgﬁfeofﬁ‘%'%?ﬁ%%é? ultrafining.

suppress an increase of viscosity o olyurethane solution to make an
imid cegeneeio nv hieto thee iscosiby e tab istceab g o0 P84EAs by pely meniade
elastomer, it is preferable to use a polyurethane ag a main, component,
DSV IO Y ERARaR g D BT S SR BB S (08, aespect to
digsneraing & nditian el MiseddiRe R mphiesitabass BeRdyRErHR haees &,
polyolefin-based elastomer resins or the like, an acrylic resin, an
etfyesatatenyl igdeeier adsmicetontitlynse \iopesineal fhards@ntbeemaenent
requi igi S inxidant istati
e 0 A R R AR e B BGIEL o Fer

[0030hntimiieabisafagefiber acteadeEmfabsly headfoptieged g T dthtbéthe
polishing cloth of the present invention, it is preferable that a ratio

COPRERTEH BIARNGBH MRV PASRIRIEr 4 Gvith IFRRIRMD & Bk QiRhpEperties of
fibgie ririiGolan eYR) SRsicHaANRR dapff Aber Wifticly b iiife SHdasaIn

condition, cushioning properties, hardness, strength, etc., of the polishing -
clerepansntanralisfinpfiopriafsinpletiiecxfioaness mhingéd OWhelex & more

A g e NGl Rers o bedetiaased A MR 200 o

5
wit ess, not'onfly processabili Ivity-afe im
alsaadly beapsaeHponsilvig.to Heeveatonditieniswpishiudl afinsotinesss of the

are uniformly dispersed on its surface. It is preferably in the range of 20 to

10@plishing cloth surface, an amount of mixing of, préferably, 30 wi% or less,
more preferably, 10 wit% or less with respect to the whole fiber weight is
employed.

[0031] There is especially no limitation to the polymeric eiastomer used in the
present invention. For example, polyurethane, polyurea, polyurethane-
polyurea elasiomer, polyacrylic acid resin, acrylonitrile-butadiene elastomer,
styrene-butadiene elastomer or the like can be used. Among them,
polyurethane-based elastomers such as polyurethane, polyurethane-
polyurea elastomer are preferable.

[0032] As to the polyurethane, a polyester-based, polyether-based or
polycarbonate-based diol, or a copolymer thereof can be used as polyol
component. And, as diisocyanate component, an aromatic diisocyanate, an

alicyclic isocyanate, an aliphatic isocyanate or the like can be used.

[0033] As the weight average molecular weight of the polyurethane, 50,000 to
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wt%, more preferably in the range of 30 to 80 wt%. [0036] If there is a
dimensional change when a substrate is subjected to a texture
processing with the polishing cloth of the present invention in a tape-like
state, it is impossible to polish the substrate surface uniformly.
Accordingly, from the view point of morphological stability of the polishing

cloth, it is preferable that a weight per unit area of the polishing cloth used
in3Ré Q@s&mpn@m&mﬁ G mmfe@a@mﬂ i/ @004 RdkOSfetibpore

LA TP 008 2285 UL N5 o

h|n ofth prese Invent fange o

0. Wé@gh@ tr@rsroawo mon%%efetaéﬂwnﬁe@ podsplangmaffiaintetremit oeike

a density of the polishing cloth of the present invention is not especially

linieg titeimaieeatoRidinask anthir Re(RBEaISNEYIOR @?Qf@raﬁr@fﬂa%@ber
In Ahesran &EER%&%%‘B}Q! of3lsh é&%%eitlﬁ%mgé SR NG \E) r}@/p‘?@gg ah

prevent| a geneération of scra ct, a proce smg unevenness
canse@blsg ah @z pasisjonl tf eheoigpecstitdne woliutien joocedsray) imtiregnation
invention, it is_preferably employed that a reinforcing layer is

prese
bdﬁﬁ%é“%%&ﬁféeEJgéEB 8?ﬁ§e surface having ultrafine fibers of the

[0034PoligBifskGhBR3didsie pisferablprare bl sapiasei R0OBYEF P AISE A5 a main
woven or knitted fabric, a nonwoven fabric made of heat-bondable fiber,

or EHMPHKEMhaRsHN tmﬁaﬁgqr@‘rﬁomr@mﬂmm@w&a@@é@héﬂar@nd

ProBSRRIN AL ARSI outse Al patscpL e i

uniform’in thickness an phy5|ca ara eris As materials to

be thshfdmidwbhseahhersydhefhe bavew eldtitorsbapesicior aseofilee, an acryiic
polyolefin-based, a polyester-based and a polyphenyl sulfide-based_on
carl B8Ms¥A SIBREraK essiate E?Bﬁlyég’rer'ﬂw PR&PEBBRE Al Furthermore,

apRASABAY EHCARRIAGER D VR SR 2 TCHBPARN G IAXALEABRRISIAN AliRdfc agent,

provided, since it is necessary to satisfy all of morphologlcal stability,
cusm|dmpgr§ao¢eat@§tanemmm‘@a@w@tagubsmr@!wrfadlamhétpmiahtngn

pal AL G AR s Go el 2 TR B BB 8 en aric 1
[0035PretarabisolibRing tishknesmefghesBnisihed shee!tike prefenml s annrisiago
the non-woven fabric is 0.4 mm or more, and it is, more preferably, in the
rafgBained & the polymeric elastomer is, with respect to total weight of fibers
of the non-woven fabric, in the range of 5 wi% to 200 wi%. Surface
condition, cushioning properties, hardness, strength, etc., of the polishing
cloth can be controlled appropriately by the amount contained. Whenitis 5
wi% or more, falling off of fibers can be decreased and when it is 200 wt% or
less, not only processability and productivity are improved, but also it
becomes possible to achieve a condition in which ultrafine fibers are
uniformly dispersed on its surface. It is preferably in the range of 20 to 100
wi%, more preferably in the range of 30 1o 80 wi%.
[0036] If there is a dimensional change when a substrate is subjected to a texture
processing with the polishing cloth of the present invention in a tape-like state,
it is impossible to polish the substrate surface uniformly. Accordingly, from

the view point of morphological stability of the polishing cloth, it is preferable

that a weight per unit area of the polishing cloth used in the present invention
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mm from the view point of productivity. For that reason, it is preferable that
a thickness of the film is 20 to 100m. In cases where the thickness of the
sheet-like material comprising the non-woven fabric is less than 0.4 mm, a
reinforcing layer is necessary to prevent a dimensional change at the
texture 14 processing. On the other hand, it is not preferable that the

thickness of the f|Im layer is less than 20 pm, since the dlmen3|onal
chan‘lgmaotﬁ@(l@lmrarpﬂobesm@maiﬁrbb!pré@@rﬁ@@owmmat iAnd, from the

exceeds i SO B e h A R R RO ISR Bt the
LSl SlmpOSSIb opreven genera gascr &

thpﬁd@r{D%@hH@msnm@tmﬁg@@md &b the Pprelisiey wleth pfémably, it is in

present invention is described in detail. [0041] The polishing cloth of the

prEsRfRMGRAtBP AP B BbaiMRE, Bidekey & P Rebsbifmglaie of the
f° PUARASIRRM ﬁ?ro‘% 8k W% BOWE'%rHQ?EoV&%R:EvBFSQﬂW&m

using a molten polymer a oy In two kinds or more of polymers
m[hcthifesem solshpliéter @i dorbiirethin rsglveh().Artd 4.Ggomioven

o0 o g AR e g sraton e
NOAYOVESs AP liRcdBA RSNl 9P 30UERIRM SRR SPHHERSSAdhe texture

polymeric elastomer, a step of formlng raised fibers on surface by

suﬁ@@ﬁﬁ@lmamd&ﬂq@ra@eﬁméw nﬁm at sscprefesabby enmplnyed et

fib,%r,%%%?-%l e[%gs&é? Ser&‘ "'” tg&ﬁé&g%%s BOlycaR] fé?z“?@%'x‘i’raﬁne

composiie |nce O proauce a non- Woven

d|mmfmmma@ulmafﬂ¢cmr of WhICh number average single fiber
fineness is 1 x10-8 to 1.4x10-3 dtex, and a ratio of fibers in the range of

(0038 didsripaifi kB 8D X BB IS ARS8 IQISE 240K S} R rfaigd fabric, a
meHB‘ﬁW%ﬂzéH%(SnPPPné%’éf%@é@b%ﬂ&@ﬁ?e@?%ﬁtoﬁ ARMWRYSAARRI. IS

prepared by using a polymer alloy fiber obtained by using a molten
pol@rrerg|tyeimwhiord2 kiadRoy ot e girpolgentaxtditferegaaasisgubilityrtore

S M

constij¢ien treapatishiggesloth of the present invention is not especially
limited, but those obtained by a single component spinning, an

[0039]S|&1§dnﬁ1§§glﬁ,&%mgggﬁé regmiinng dhgse those naving a film shape such

as of a polyolefin-based, a polyester-based and a polyphenyl sulfide-based
one can be used. ltis preferable to use a polyester film when a general
applicability is considered. When a reinforcing layer comprising a film is
provided, since it is necessary 1o satisfy all of morphological stability,
cushioning properties and fitting to the substrate surface of the polishing cloth
at the texture processing, it is important to make a good thickness balance
with the sheet-like material comprising the non-woven fabric. ltis preferable
that a thickness of the finished sheet-like material comprising the non-woven
fabric is 0.4 mm or more, and it is, more preferably, in the range of 0.4 to 1.5
mm from the view point of productivity. For that reason, it is preferable that
a thickness of the film is 20 to 100 um. In cases where the thickness of the
sheet-like material comprising the non-woven fabric is less than 0.4 mm, a

reinforcing layer is necessary to prevent a dimensional change at the texture
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type composite spinning or the like can be used. And a long fiber

nonwoven fabric directly formed by spinning methods such as spunbond

or melt-blow, a 15 non-woven fabric obtainable by a dipping method and

a material in which nanofibers are deposited on a substrate by spraying,
immersion or coating, a woven or knitted fabric, etc., are preferably used.
Among them, a long fiber nonwoven fabric obtainable by a spunbond
metesassipefefan|thi aibar bandndile Seépaehe RoeUwinhsotateess of the

(e SESEE (Belsi, oAl Thespuibangnetiod IS0 eheriali, e

limi S’poss oem’p?oya method of making a fiber web by

exprddines i §edeNRA¥esTER 8, Rerr it atand aftrids iscuighensidand rigidity
drawn at a speed of 2500 to 8000 m/min by a high speed suction gas,

cofbiimyiiRieriBeligHng meihgecsesde. ’mhéﬂﬂcﬁﬁ,aarﬁ%tﬁdaigfimpossmie
oy ' jecting,it to a heat bondi
o%ﬁéggﬁngﬁgFgg%ﬁggfﬁawﬁHmﬁ% ifgit to @ heat bonding or an

enta IS pr 0044] Furthermore, it is also possible to
[0040EnNgaYy prodiictdrimvetiiddtbEtsepamnpgnentiobfiibaestaadeant seeention is

composite fiber js an easily soluble polymer and the island component is

a é%%ﬁﬁ'&e It fﬁgh Is a precursor of nanofiber of the present invention,

[0041RNTHES SRsHin SRILIIANESHeiSRIER A REN Eth e barairidis tisanase, by

a fiber to be spun, polymer alloy fiber obtained by using a molten polymer

all69MbipHeH iR alia w6 5iRie of Deiise s TP Wi SseRiBRigistediper
ol RPN B b Y RASH BRRST AT AN Wil Bemore

a lodustyysotub leifio ifferarhidiubitite s ane toenpreatins e ssivesedand a
method of entanglement of the fiber web is not especially limited, but

mEPBILYEARTIISRESAFREHiIRY BN IR FOTRY B4R fiper web to an
PR e O RURGHofAPhaHHE RISERFARIG AL SONBPR SABURS SFoven

of the needle punch is, from the view point of achieving a dense surface
cofalitionandesnipgiamialiy keagntasingilend, snlioditing Geod prigmescriastomer,
Wher% it is ﬁss than 1000 r}ﬁedles/cmz it is, imgu sib{e to,achieve a

prgaséfeenrrﬁlngwpe%@ésﬁ’r%s SR itHaceR Y PURIREINA (9 A TAISiNG frgatment,
whettitexepesissLpP U nesdiey ehtesiins bYtdiBiolving out and removing the

easily soluble polymer from said composite fiber.

[0042] Since it is difficult to produce a non-woven fabric directly from an ultrafine
fiber of which number average single fiber fineness is 1x10® to 1.4x10° dtex,
and a ratio of fibers in the range of single fiber fineness of 1x10% to 1.4x107
dtex is 60% or more, as mentioned above, the steps are taken that, at first, a
non-woven fabric is prepared by using a polymer alloy fiber obtained by using
a molten polymer alloy in which 2 kinds or more of polymers different in
solubility to a solvent are alioyed, and that the ulirafine fibers are generated
from this polymer alloy fiber.

The method of obtaining the non-woven fabric constituting the polishing cloth
of the present invention is not especially limited, but those obtained by a
single component spinning, an island-in-sea type composite spinning, a split
type composite spinning or the like can be used. And a long fiber nonwoven

fabric directly formed by spinning methods such as spunbond or melt-blow, a



1.6 processability deteriorates but also fiber damage is serious to cause a
decrease of strength, it is not preferable. It is preferable that fiber density
of the composite fiber non-woven fabric after the needle punch is, from the
view point of densification of number of surface fibers, 0.20g/cm3 or more.
[0046] In cases where a water jet punching treatment is carried out, it is
preferable to be carried out in a condition that the water is a columnar
streamwbverdizib tic obtainzbts byrandipgiregmeiisod|yna metiiedialfin which

ejecting water from a nozzle having a diameter of 0.05to 1.0 mmata |
orBEEGTIPETS AFCRPRRSIST BRorePHBR B SEr Y08 R RSB AbPating, 2

thaldisrcamenain #asid ol renFabsia BN/ & a8@INadsndrafBrinNe iV fiber

point of densification, contracted by a dry heat or wet heat or both, to
funREMeY @ FRNTEHe [deinghiei by R RIuBOIthMBE polishingiereteirthéew of

present invention is, before the non-woyen fabric comprising th
Sl S BB ol St B Y e PR AR AT

[0043]reptiene plintpadtettwithl aspady espisciiigtomizs of buhicks pessibmpanaplioy a
is polyurethane. By binder effect of the polymeric elastomer, failing off of

th&ngitreshel mpakingra fi#@bm%% %ﬂ*ﬁ@ﬁ@&@ﬁﬂ@& PR S madozzle,
PossiPlgig Hﬂ%%ﬂ?!ﬁoﬂé&ec{ﬁﬁ &#a%taw@baéwmé@ £B866%hin by a

surface. [0049] In addition, for the purpose of loosening adhesion between

théifibes prratithachoty gasi cellastorgehatib b enmay déng ceaveydry

L e A LB BB g 10
abgygr BeRdiPRESk SHlatauannsgsterbribIBe polymeric elastomers

are imparted, N,N'-dimethyl formamide, dimethyl sulfoxide, etc., can be
(0044, KMpes 1t is AleniBAS SRl iheFrloyoR Tiethaddnwwite idheisiRased

as |ond T [ j

e o e Bed e AR SR e bie goymer

falandlitiie Blipokjrempelasibiner solatien alloghwhiatidsavedcussobfaminofiber

and.drying after that, tg thereby substaptially coagulate and solidify the

Ry ERER AU HPIPBR 176, 576 Hor B PLUMET s dhFaled out

poliBIeke glastomer may be heated at a temperature at which their

At this time, as a fiber to be spun, polymer alloy fiber obtained by using a
molten polymer alloy in which two kinds or more of polymers with different
solubilities are combined in a solvent, i.e., an island-in-sea composite fiber in
which the sea component is an easily soluble polymer and the island
component is a hardly soluble polymer which is the nanofiber precursor, is
used.

A method of entanglement of the fiber web is not especially limited, but
metho_ds such as needle punching or water jet punching can be appropriately
combined.

[0045] itis preferable that a number of punches of the needle punch is, from the
view point of achieving a dense surface condition by a high entanglement of
fibers, 1000 to 10000 needies/cm®. When it is less than 1000 needles/cm?,
it is impossible to achieve a predetermined precise finish since surface fiber

denseness is poor, and when it exceeds 10000 needles/cm?, since not only
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performances are not substantially impaired. It is preferable that an
amount of the polymeric elastomer to be imparted in the present invention
is, in solid content weight ratio with respect to the ultrafine fiber, in the
range of 5 to 200 wt%. [0051] To the polymeric elastomer, as required, a
colorant, an antioxidant, an antistatic agent, a dispersant, a softener, a
coagulation controller, a flame retardant, an antimicrobial agent, a
deqolocedsabiliy ldetenaydies tamnpicorfden [52Hm iseqrdishingalatk af

corbRRIRSR SUAAREH L BNChTHG BTAHGY i oBFEIRIARR T oy gpsity
alloyipgrdsRears A dnisoniialinsh tasriaiatdPiAENEBdRINJVE, from the

surface comprising the polymer alloy fiber on at least one surface ogthe
shegenkpaitetidposifipasmyahaysobgnef alsiacsdinsss-Aélgicrbrg more.
nd the polymeric elastomer. It is ,because,the yltrafining is carried out.in
(0046 R R Rl e e R SRR eSS StiDabie
fibRy ise digpeBetion suchasiiandibisskispeteedsan soldpatainsthieam. |In order
ultrafining step, and by drying this, it is possible to disperse the ultrafine

fiok th%ﬂﬁ%mnﬁﬁaitfﬁéﬁve@‘éﬁllﬁgﬁﬁ%_%ﬁﬁ@@ﬁ]ef?@*%%ﬁfﬁb@m a
th%Bﬁyﬁhﬁéﬂfﬂ%’% §[#%%g@8?6?d§%6ﬁlﬁwa¥%%%§%?e BeHiR9 60 MPa is

treatment. In th reatment mentioned here, it is general to carry
oupBferabdtteydpbgeiding surface by sandpapers, a roll sander or the

ike. In particular, it is possible to form, a uniform and dense raised fiber .
10047] ;BRI BT RSBl B iR Br Dy s obtained is,

Furihermeroidiv pisiat & rpsicailpT e snradéaason auffreatdrtiet heat or

polishing cloth, it is preferable to decrease the load of grinding. In order to

debribstothethandiaglensifigds preferable to appropriately control number

{0048’;':: lp*éf%?ggﬁgfgﬁg‘?%aﬁ% %}%ﬁ%@é@ﬁ?gﬁha&ﬂh%r e iﬁ\?é?lﬂgrygggy%%?e the

ore ing stage to a mulfi-stage

stagas-woven fapaicccoogpssingsthef siamdpapenticreek pelgotes taiipy thitbeis
range of No. 18 150 to No. 600 prescribed in JlSY’EOM Next, me%%cgﬂof
deSERIBRELIRAM L HBERNGL IS HE RAL JMBBIR VIS hRRmeTE Gepr of

of gefsaHAMRIGERRMRB 1O HERINEHARES deREARRIER diBct of the polymeric
elastomer, falling off of the ultrafine fiber from the polishing cloth is prevented,
and it becomes possible to uniformly disperse when the ultrafine fiber is
exposed on surface.

[0049] In addition, for the purpose of loosening adhesion between the fiber and the
polymeric elastomer, the fiber may be protected by imparting with polyvinyi
alcoho! before imparting with the polymeric elastomer.

[0050] Polymeric elastomers used are as the above-mentioned, but as solvents
used when the polymeric elastomers are imparted, N,N’-dimethyl formamide,
dimethyt sulfoxide, etc., can be preferably used. |n addition, water-borne
polyurethane which is dispersed as an emulsion in water may be used. The
polymeric elastomer is imparted to the non-woven fabric such as by
immersing the non-woven fabric into a polymeric elastomer solution which is
dissolved in a solvent and drying after that, to thereby substantially coagulate

and solidify the polymeric elastomer. At the drying, the non-woven fabric



component to be removed (sea component consisting of the easily soluble
polymer). For example, it can preferably be employed to be immersed and
squeezed, if the component to be removed is a polyolefin such as PE or
polystyrene, in an organic solvent such as toluene or trichloroethylene,

and if it is PLA or a copolymerized polyester, in an aqueous alkaline

solution such as of sodium hydroxide. [0055] Furthermore, at the ultrafine
fibandyéime ing riccelssiagnar ordg e ikspersat alteafiperfibers ahvwhéch their
poIi%@ cloth surface to therebﬁég{hjeve a_densification and smoothness

of R %ﬁ%%%r&igﬂﬁsd‘lg%%n érBPeaéE% "invention, it is important to
adéia prereicalistirmat atiparivlieisk gherivafheeribteatisR iRar tgene@iRsted in
processing or after the generation processing. The physical stimulation is

ndhesprasany iMYpRiED bR dmghid seatemiv e lrflinsvilcreReRR et
pﬂ%ﬁ%ﬁﬁmﬁé{hgr}gﬂ%n&tgﬁgtw such as by using ljet dyeing

mac Ing machine, Jigger dyeing machine, tumbler, relaxer

[0051DprTheaHkpoytarnt eisanicieaimeatjuited, may e Eoymadiappaod, ately
in combination. [0056] In order to obtain an increase of strength and

dirBFRiG PSR SPRFESABlhiPRTEBR: & fRagHalen ekl R fape
copdiieRnPeiararfiaiiesiig d4Eating JasiaeneGine MIQCRRSINge Wet

heat or dry heat treatment, or both may be carried out. The wet heat
trecampntiofitk present invention is not especially limited, for example,

oos2{ AL SEAN APRRRISRE LSS AISLANSI RGN BSRUMAMRG fer

yeing machine, a beam dyeéing machine gan be

Thie endiboersédivoheitidreatnenidsalsamnobeisiaagiydinited faportant that
example, known methods used in ordinary process such as a conveyor

typBiRelmesiataribes giprasnased iR nier g iRerine P ooyp Aised
Meihods fRa 0 RAING AR ESIRE FIRAMBY 81ILY HSeP AP BING A0l difatd of the

present invention, any méthod of & heat préss method, a flame lamination

metheet-gkeneatatsdiaf peovidisipathedbelyive falenbidoee sanheaednféabing and

B R R L SRR N e o

butagigienPReIdS BR)raifEtetipeiaginner NBRprreemnadagiantlioy fiber is

achilggggggdon surface, and it is dispersed on surface in the ultrafining step,
and by drying this, it is possible to disperse the ultrafine fiber uniformly such
that it covers on surface.

[0053] The raised fiber of the polishing cloth of the present invention is obtained by a
buffing treatment.  in the buffing treaiment mentioned here, it is general to
carry out by a method of grinding surface by sandpapers, a roll sander or the
like. In particular, it is possible to form a uniform and dense raised fiber
surface by carrying out a raising fiber treatment by sandpapers.

Furthermore, in order to form a uniform raised fiber on surface of the
polishing cloth, it is preferable to decrease the load of grinding. In order to
decrease the grinding load, it is preferable to appropriately control number of
buffing stages, coarseness of sandpaper or the like. Among them, it is more
preferable to make number of buffing stage to a multi-stage of 3 stages or

more, and coarseness of sandpaper used in each stage to the range of No.
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adhesive can be used. When cost or practical applicability is considered,
adhesives such as NBR or SBR are preferable. As a method for imparting
the adhesive, a coating to the sheet-like material in an emulsion or latex
condition is preferably employed. 100581 As method for carrying out the
texture processing to the polishing cloth of the present invention, from the
view point of processing efficiency and stability, said polishing cloth is cut
intb5d tmpl eté&@Dgfr@8dotEdinmilBidth and used as a tape for texture

ing. [0059] A method of carrying out 3 text ing of _
10054, R RS gAY LD Lo OTRh RGN By foer
a $lEIM v RARGRINgdReRs IR dE ke T ahlamnetheer S \Gberrlishing:

condition, a slurry in which high hardness abrasive grains such as
diSoReResidR e seMNayed ERreuRNNBEBisieonFisiNa Pl ithpreasiipspiuble

used. F thg vi ints Qf grai i bili ispersibili

o BB e B e R A e e S e B3 an
thegpeaseasd, imBBtomPchpht & Bssdmpraidriabiep dyalaitesutPOEOFE or
Hereafter, the present invention is explained in more detail with reference

to ROIAARRS B AL EIBENBAIVERTiSHIR ASHAIHREE BiekRBlarPStRHiRAE: and I
CVRIRBOR BISaN IR Eaa EaEHoas SEIRONSCRAfEEaRASuch

are explained herea [0061 elt'viscosity of polymer Melt viscosity
of pelghsadivms hysissxidl by Capirograph 1 B produced by Toyo Seiki
isaku-sho, Ltd. Here, the storage time of the polymer. from_feeding. ..
1005S] R RETSRLR o L e e LoP e R A RS0 B0k By e diperse
Poiftr Biinesiit@ia 2R thenesiugad dy Serkiralbeds iterébyasiniene a

temperature in 2nd run which indicates polymer melting was taken as the

m&lRRG A MENAISTIRRINAAEMBLPITREI LN fRbe R sIebh f the present

Lo RSO 8 R BRI, g e

TEMrafine fiber generating processing or after the generation processing. The
physical stimulation is not especially limited, but a high speed fiuid treatments
such as water jet punching treatment, crumpling treatment s such as by using
liet dyeing machine, Wins dyeing machine, Jigger dyeing machine, tumbler,
relaxer or the like, and ultra-sonic treatment, etc., may be employed
appropriately in combination.

[0056] In order to obtain an increase of strength and dimensional stability of the
polishing cloth of the present invention in wet condition, before or after the
ultrafine fiber generating processing, wet heat or dry heat treatment, or both
may be carried out. The wet heat treatment of the present invention is not
especially limited, for example, known treating apparatuses s_uch as a jet
dyeing machine, a continuous steamer, a Jigger dyeing machine, a beam
dyeing machine can be used. The method of dry heat treatment is also not
especially limited, for example, known methods used in ordinary process
such as a conveyor type drier, a pin tenter, a clip tenter, a calender can be
applied.

- [0057] As methods for bonding the reinforcing layer to the polishing cloth of the
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A sheet-like material (polishing cloth) was embedded with an epoxy resin,
an ultrathin section was cut out in cross-sectional direction and the
cross-section of the sheet-like material (polishing cloth) was observed by
a transmission electron microscope (TEM). In addition, as required, it is
subjected to metal coloring. TEM instrument : H-71 OOFA type produced
by Hitachi, Ltd. (4) Number average single fiber fineness and diameter of

ultpaéiperfiirveptynsarsestsihed tieashest tikesmatetiald;anflatamgthmation
ultrafine fibers (&olishing cloth) is observed by a transmission electron

mitBERbe( SrobRiexitiig ARAPEMR IBEEbpeean thenB LIy RIng
fibgy diageiens Aot IREHAIAAIEFANINMLRARGIED I8 §- Kihesive layer,

cross-section are measured. In the measurement, the single fiber ‘
didhusterawihthe fiblpdineiastsity s udbtamfinbdifednaiiee shyesasdutimthene

o UREb (YE e € aT  TNH o A e a0 e et
ouhgh8sacesPbangsedo therebydpseskRatinglrdiniceiameierssisdered,

least 150 fibers or more. At this time, except other fibers exceeding 400

nnghasivesssiel a5 BB of Ebhasgspetsiabipavifisaimgibedyprdnwparting

fib ' fi ' C LAl I

e SR Rees A e e L T e e AT el e

(paistditpnl i )rates @bhoenrspioylad cross section, the single fiber
ross-sectional area is measured at first, and said area |s tak?

[0058), AS mehad R GATRSd SHLIG IeXEe DIeeRrING e LA ATRhIRG tloth of the
diggpedenisdRirtioinebRYRalGidalipeinttinmeissdian tindepay B labiiity,

average value of the single fiber fineness is determined in the following

welaigpaishise glethoscakimere ienasigiaed 49 imithmm vidtpried esed as

decimals, n m% fter the decimal point is round off. A single
fibér |ﬁ§r}c8ﬁg)lzs{bc?glgﬂ% §£ Pr’1 N the single fiber diameter, and a simple

[005%aver ageivedue! isadetegoied tdxine pesesingeotiauniisiis takgnrasgnetic
"number average single fiber fineness". Number average sinqle. fiber

didFRAEBACISI Y HPBORRAARISRNABPaABHARKI T, pialRg loose
Sétggrpgfﬁehw@?éfe?&wb'ﬁ%&\wmnt AV 2SO0 R PEBAMRRM DY KBYR FEwhich
high hardness abrasive grains such as diamond are dispersed in an aqueous
dispersion medium is preferably used.
From the view points of grain retention ability and dispersibility, as a grain
size suitable for the ultrafine fiber constituting the polishing cloth of the
present invention, 0.2 um or less is preferable.
Examples
[0060] Hereafter, the present invention is explained in more detail with reference to
examples, but the present invention is not limited thereto. In addition,
evaluation methods and measuring conditions employed in the examples are
explained hereafter.
[0061] (1) Melt viscosity of polymer
Melt viscosity of polymer was measured by Capirograph 1B produced by
Toyo Seiki Seisaku-sho, Lid. Here, the storage time of the polymer from

feeding sample to start of measurement is set to 10 minutes.
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(5) Number average single fiber fineness distribution (the fiber fineness
ratio) of nanofiber A single fiber fineness distribution of the nanofiber
constituting the polishing cloth is, as described before, evaluated in the
following way. That is, respective single fiber finenesses of nanofiber in
the polishing cloth are determined to one significant figure, said value is
denoted as dti and their total is denoted as the total fiber fineness
[Co62)di2dtMteltdirpoiund, a frequency (number of fibers) of nanofiber having

a same sin iber fineness which was determined aboye to one :

A HSITB iShe oPEORHEED Bl 1o et A oo e npgrature in
ﬁﬂ.@(ﬁ@%rﬁﬁﬁlﬁ?ﬂirﬁﬁc%;t@é%&i96{@%&&?@%3&&%%ﬂhﬁéﬁﬁéﬁ@@p&iﬂﬁ At
corresponds to the weight ratio (volume ratio) of the respective single
fibsigineess tesnpesakiie aB Rssprectbwas weble harefibisy aoshaaigsaarnt of

thefn%”?hi{\‘,%s?'é)é? % %qsingle fiber fineness component of which this
valie 18 ?arge greatt y contrbutes to property of the polishing cloth. [0064]

[0063FuBhergioseratiba pfesentiseetivionf distrdiuticnrabsinale ibksHing tss) by
of_said nanofiber is determined, in the same way as the determination of
thGTE(Merage value of the above-mentioned single fiber fineness, i.e., a

Cr@?éh%%‘iﬂ%%éf@?&?'té%i@ﬁi A 4RQIRRIES LB EN LN RPN, an
at least in a portion is observed by a transmission electron microscope
(TEMAbinsectioninge et inicrossopec{®BR \dired tsimgdnddbe cross-section

di f fib il ly selected in the .
T R A LR G AHTS KA RSP Rears piseBrpission.
meiedfdnantrss s TiBRn diameigariehatde astlibediners Slibpeisdiio metal

total, i.e., it is determined in the same number of measurements as the
detSHiRgtion of the average value of the above-mentioned single fiber

TLQE%?;%’E%@%@@??@%QH%? ggggﬁﬁ?gﬁ%@g?@%ﬁ) comprising

ulttafind\ipelbe isaahage ethble VibeT db@nges BRVIdiatztes & by Kafrea diber

e e e S A

SUIFMIR IR D6 BIaErARREBYS: transmission electron microscope (TEM) or
a scanning electron microscope (SEM), and single fiber diameters of 50
fibers or more randomly selected in a same cross-section are measured. In
the measurement, the single fiber diameter and the fiber fineness are
determined from the cross-sectional picture of TEM or SEM of the sheet-like
material (polishing cloth) by using an image processing software (WINROOF),
and this procedure is carried out at 3 places or more to thereby measure
single fiber diameters of at least 150 fibers or more. At this time, except
other fibers exceeding 400 nm (1.4x10° dtex in case of Nylon 6 (specific
gravity 1.14g/cm®)}, only fibers of single fiber diameter of 1 to 400 nm are
randomly selected and measured. Here, when the nanofiber constituting
the sheet-like material (polishing cloth) has a non-circular cross section, the
single fiber cross-sectional area is measured at first, and said area is taken
as a hypothetical area in case of circular cross-section. The single fiber

diameter is determined by calculating a diameter from the area. The
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randomly selected except apparent defective portions, and intersections
between the ultrafine fibers having a single fiber diameter of 1 to 400 nm
exposed on the surface of the sheet-like material (polishing cloth) are

counted. 50 or more surface pictures in total are taken, each picture is
subjected to the counting, and an average value of the 50 places is

calculated and rounded off to one place of decimals. At this time, portions
wiaeer agporpinerisf étastimyée Boeh fasepelysiiettatensesg osdokaindowing way.
ultrafine fibers are not. present or where a hig hole is formed by a needle.
TS HOOT ST DR ARt OBl P A e,
Thedipesagiene DehueatBediialipsifbrresnicaianedgrryie Aber fineness

intersection point where one each of dispersed ultrafine fibers intersects
with eierlated frama the sitgie ey dismBteih@nse fim RIsveiagvalie is
mQr pOrtion re fi fluent jon w fi
e b SR
insingés fiveatidéinsssitersections between bundles, formed by

gating 2 or more ultrafine fibers, with each other, or intersections

agagre : ) _ ( , .
bgﬁk}@@heé PFIGReREYS IR Hamsie  ArdiringlsdineriLs et alm@ge
H%wi,{@@Wﬂ{@gg,lg%t\gﬁggﬁggirﬂyégﬁgersed ultrafine fibers on

surface of a bundle in which the ultrafine fibers are aggregated in a unit of
sevEMd inatruregstary co(BR6dyR8 predusatneydieyeneeier® between the

ultrafine fibers in surface area qf 0.01 mm2 of.the sheet-like material

(pURen Y AR g B RS R O NEsE Y5 BT Reness
Or reatye o [PieéiBeris evaluated as good in dispersibility. [0066] (7)
Surface roughness of substrate Average roughnesses are measured in 10

plAtBRURRAFIfnSaREREISH WiRReE e R RRsIRRE N RP ishing
ey E,“’&&%@Q&EB&PBQFGF’&‘%‘vé’fﬁ‘é&é&ﬁrﬁ@@f’oﬁ%ﬂ%gﬁ%@”)W‘Pﬁé’r‘@,ﬂg
TMS-2000 surface roughness 'measuring instrument produced by Schmitt
MeespeethansiByiediber finsnasdea stirfacefivegimibes pil ity biathtars

R o R S

Nuyptaris i &56eden@s the total fiber fineness (dti+dto+...+dt). And, a
frequency (number of fibers) of nanofiber having a same single fiber
fineness which was determined above to one significant figure is
counted, and its product divided by the total fiber fineness is taken
as a fiber fineness ratio of the single fiber fineness. This
corresponds to the weight ratio {volume ratio) of the respective
single fiber fineness component with respect to the whole nanofiber
contained in the polishing cloth, and a single fiber fineness component of
which this value is large greatly contributes to property of the polishing cloth.

[0064] Furthermore, in the present invention, distribution of single fiber fineness of

said nanofiber is determined, in the same way as the determination of the
average value of the above-mentioned single fiber fineness, i.e., a
cross-section of sheet-like material (polishing cloth) containing nanofibers at
least in a portion is observed by a transmission electron microscope {TEM) or

a scanning electron microscope (SEM) and single fiber diameters of
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As to whole area of both surfaces of 5 substrates after a texture
processing, i.e., 10 surfaces in total as objects to be measured, number
of scratches was measured by taking a groove of depth of 3 nm or more
as a scratch by using Candela 5100 surface photoanalyzer, and it is
evaluated by average value of the 10 surfaces. As the value becomes
smaller, it is indicated that the performance is higher. [0068] (Example 1)
Polgmefibkoyodhiiss fieeesobtameddyamkong ING 1@ otted) iof thmelame
viscosity of 310 poise (240C, shear rate 121.6 seé:r) and a melting point of
2%@%&%!&8&&% 16 A5G foptilh Bitily 68596 31HLR) ?egiﬁfo/%? o
2 WRIBB GYREAGS OISR WBIBNLPAARRORD oA Mefbuistasity 95849 or
poise (240C, shear rate 121.6 sec) and a melting point of 170C, by a twin
schegv eeiiriatad, rikeriht 2 2Ete Hateeddiylihgvesiye marsbdackeight of
the PLA was deﬁerminﬁ;‘jebg tt€e followin way That is, tetra% rofuran

f olu

Mmedasuremenis 8.]5 ermipati 0I tthe averagae {Jeq Tbhe
was “mixed to chloroform-solution o a sampile 10 prepare=a s Ion 10 be

measiredmBTisi éhihisieigibtoingnermsieyent by using a gel permeation
chromatograph (GPC), Waters 2690 produced by Waters Corp., at 25C,

[0065h1§) 2 Aispelgitidtyerhydrainedinar Wwaighen sbntaisertiodgivalent was

dedermype bt é”%%é’é?—%ﬁ%@(ﬁﬂﬁi/‘\’/{’féﬁa ¥ Ao %B‘i'ﬂ{f‘r?sﬁ’%rﬂfﬁrﬁ’ﬁﬁ@? ers is

sample and their average value n as a weight average molecular
weifberi@aboy BiEa7§dintyprdshbthddaftedthy Kbyeeaadimignenh@alyanpicture

lloy chi truded from fipe hol innj f
AT SHTARS (T AIpC Re B W00 VIR e poratie dirgree of
a BANiAGASta GARYRYRIaeR P EFRSOROAdasHRY: € BRkessf 0l B10hABrRFfe is

bond ratio of 16% under a condition of a temperature of 80C and a linear
pre2RHRSYY 36REIEH ©XePLRRRRENhABIRFHNE MesHARN anfhisHerepations

sinple, ey %Uﬁ%ﬁﬂ@f%g?‘s ﬁﬁ@;ﬁ%"ﬁegﬂé@ 8 r%%-eﬁ%%q]ﬂ%% 0nm
non-woven fabric consisting of saidpolymér alloy fibers was imparte
withxposatageitid SMTAGO Bitipechemdily frateyiBlopdtshmggBiffgone
Co. Ltd.) in an_.amount of 2 wt% with respect to the fiber Wei%% 4 sheets

of tREMErer QUYL AAPY SUbfecIhtPIpt e ke FRACIPETEG0E
QRSSO ERLATRE URIAN 2nadgen Al tiRHE PP H8cEEsa

calculated and rounded off to one place of decimals. At this time, portions
where a polymeric elastomer such as polyurethane is exposed and ultrafine
fibers are not present or where a big hole is formed by a needle punch or the
like should be avoided and are not used for the judgment. The intersection
between the ultrafine fibers mentioned here is an intersection point where
one each of dispersed ultrafine fibers intersects with each other and the
acute angle of the intersection angles is 20° or more. A portion where
fibers partly confluent, a portion where fibers are parallel without intersection
or a portion where fibers are fibrillated is not included. In addition,
intersections between bundles, formed by aggregating 2 or more ultrafine
fibers, with each other, or intersections between a bundle-like portion and
one ultrafine fiber is also not counted. However, intersections between
partly dispersed ultrafine fibers on surface of a bundle in which the ulirafine

fibers are aggregated in a unit of several hundreds are counted.



non-woven fabric of a weight of 658 g/m2 consisting of the polymer alloy
fiber was obtained. [00711 This non-woven fabric was imparted with 20
wt% polyvinyl alcohol in solid content with respect to the polymer alloy
fiber weight by impregnating with a polyvinyl alcohol solution of a liquid
temperature of approximately 85C and of a concentration of
approximately 12% and squeezing by nip rolls, and dried. Next, it was

impaded witbr20nids actipneiwne ém soécuteatient fibiths iespachte trea of
fiber weight béimpregnati,ng with DMF solution of a polyester,

pdRRINEITh RN SRR BT Bb IR PRSI A PBkR ARG PoYfrafine
angh SQUERZNEIANIR %@ﬁg’e%rnﬁw%%a@ssgmwﬂ%@ BY o0d in

30% aqueous solution of of a liquid temperature of 35C, and the
DMisEetdiigyvinyl alcohol were removed by a hot water of approximately

5C, After that, the surface was buffed by sandpapers of JIS #180 to form
[0066 a@gd gcfomﬁ'%fﬁgﬁyo%tl)v?/@fgta%emg machine (Uniace FLR type),

byaizingge rezgihesSes B méadiadt atimoIhees, bypedrppiaslevidudtn
aqueous solution of 25 sodium hydroxide of 80C for 30 minutes and
thEHEEREE N Rk WHRSHAE SeiRle AERE ARFYERERSEP TG HhRCSaFdance

P o 0 _ — S isting
LN U U S e e gt

a Tiedspichyrénshrememberoaimed) &\s Bghenitbbtadiauretaent SigstenssQdnc., and
nm (7.9x10-5 dtex). And, the fiber fineness ratio of sjngle fiber.finepess of
B 58 OB RS N SR IR AR h Y Y SAIEg e
Mendisnge aeraafier e ihanfngneas iiovapfedaierniBs dranad o

the same range. By subjecting it to a crumpling treatment in the jet dyeing

mattieried Jagl THR SENRIGGNCEHScBighaRhe polishing cloth was imparted
ith,a ial | the ultrafine fibers were dispersed on the
[0067goﬁl|és)hirqlgl¥cﬁ'(‘)§%rs%€§a%%? %gg%] Intersections between the ultrafine fibers
weke twwhisid byea S bofhcturéaceagiifeslibtRAGEX afted it WwrsIfeynddessing,
be present at 1295 places in average in surface area of 0.01 mmz2, thus,

didfersiBify IREEHBLEFOGPA BARIIOIRRIRPERIFAHaS AR Rt s was

o S A R S T A by

haGawigiatnReidiace Rhetoanalyzer, and it is evaluated by average value of
the 10 surfaces. As the value becomes smalier, it is indicated that the
performance is higher.

[0068] (Example 1)

Polymer alloy chips were obtained by mixing N6 (40 wt%) of a melt viscosity
of 310 poise (240°C, shear rate 121.6 sec™') and a melting point of 220°C and
polylactic acid (PLA) (optical purity 99.5% or more) (60 wt%) of a weight
average molecular weight of 120,000, a meit viscosity of 720 poise (240°C,
shear rate 121.6 sec™') and a melting point of 170°C, by a twin screw
extruding mixer at 220°C. Here, weight average molecular weight of the
PLA was determined by the following way. That is, tetrahydrofuran was
mixed to chloroform solution of a sample to prepare a solution 1o be

measured. This is subjected to a measurement by using a gel permeation

chromatograph (GPC), Waters 2690 produced by Waters Corp., at 25°C, and



plating and then subjected to a polishing processing to adjust to an
average surface roughness of 0.2 nm, a polishing was carried out for 10
seconds under a condition of a tape running speed of 5 cm/min while
dropping on the polishing cloth surface a loose grain slurry comprising a
diamond crystal of a primary particle size of 1 to 10 nm. The disk after the
texture processing had a surface roughness of 0.12 nm and a number of
schatatigbicivES agwi ntolasuaprocigseih uifisigrenavhishivaendovasdietermined.
unﬂorm texture traces were forme apdttﬂe é)roces abiliéy as als? d thei
go *&?fﬁ&?&}‘f&%ﬂfﬁ&?f PERRY A LHIpS R SRR RARRIRGN thelr
PR driywilalel wanelrascasity wei§id: pose (Rorlshear vaig)RRl.6
sec'), melting point of 225C, and polylactic acid (PLA) (optical purity
[0069bPBys &P C(SOQMMd@ﬁv@@kﬁé@%@%ﬁ@ﬁ%é&]ﬁ?@fé@ﬁmﬁfps were
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under a condition of a temperature of 90C and a linear pressure of 20
kgere obiadnentairnpdikeigsaveainiedds ribrisioptedingiclineaess 2.0 dtex

f'”SHS%Sv@éﬁ’gﬂ%ecg ?gﬁi r\hvg.lght qf 150 g/m_2. [0078] Th_e non-woven fabric
consisting of said polyrier alloy fibers was imparted with an oil agent

[0070] SO RO RXvpvedifetni by diesRyinipof €aithrelybilmoaknE Gibdrichyis anparted
amount of 2 wt% with resgpect to the fiber weight, 4 sheets of them were

sutfifoBsal 20Nt SMIERBRRPIGULSEEARY Jarni3pWen BB RUSeRR Co.
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fabric of a weight of 648 g/m2 consisting of the polymer alloy fiber was
obtgine SL[BDPOETHIsandrbysubietiniciivasimpadiedwitoPoh HOA0

POBRAA Sicatoln il Conient Witk SPBaHoats BSMAEY 8l e
non-woven fabric of a weight of 658 g/m? consisting of the polymer alloy fiber
was obiained.

[0071] This non-woven fabric was imparted with 20 wi% polyvinyl alcohol in solid
content with respect to the polymer alloy fiber weight by impregnating with a
polyvinyl alcohol solution of a liquid temperature of approximately 85°C and
of a concentration of approximately 12% and squeezing by nip rolls, and
dried. Next, it was imparied with 20 wi% polyurethane in solid content with
respect to the fiber weight by impregnating with DMF solution of a polyester-
polyether-based polyurethane of a concentration of approximately 12% and
squeezing by nip rolls, and the polyurethane was coagulated by a 30%
aqueous solution of DMF of a liquid temperature of 35°C, and the DMF and
polyvinyl alcohol were removed by a hot water of approximately 85°C.  After
that, the surface was buffed by sandpapers of JIS #180 to form raised fibers.

[0072] Finally, by a jet dyeing machine (Uniace FLR type), by using a nozzle of 80

mm, at a bath ratio of 1/27, it was treated with 4% aqueous solution of



polyvinyl alcohol solution of a liquid temperature of approximately 85C and

a concentration of approximately 12% and squeezing by nip rolls, and

dried. Next, it was imparted with 18 wt% polyurethane in solid content

with respect to the fiber weight by impregnating with DMF solution of a
polyester- polyether-based polyurethane of a concentration of

approximately 11% and squeezing by nip rolls, and the polyurethane was
copgiilatetynr @086 aiB@Ul Scs@itiomat&3N\ir ot lzeligaftbtengsratimetofwater 4

35C, and the DMF and polyvinyl alcohol /ed by hot water of
SRR 8800 AP/ AL E LBl EpFLerasapaporent and
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same way as Example 1, it was treated with 4% aqueous 27 solution of
solyrimikifoshee blilgd M adenal amntas &ld pistd ¢o R sBlebetiavarage single
which is the sea ¢ onent, to th perate ultrafine fibers . ,
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matesiabfeonper TRdhpigiwel thefutberaetage singiediser dirmeiermbre, in
PBT was 86 nm (7.6x10"5 dtex). And, the fiber fineness ratio of single
fibkie frareriesmertionetd heisates dhexfiRgs Yuressoste wps dsiiimged

it @ﬁg&]g}pﬂﬁég%%@gﬁ%g} the jet dyeing machine in said dissolving out

process, the polishing was imparted with a physical action, and the
ultBfisebjeetingvéte disperyeithgrireatpelidhinthelfehdyatagenfodsng in said
Intersections between the ultrafine fibers were counted by a SEM picture
e R b S S
averaen, dnelifiacatrannofiodtd mend dizvergispersthlityonsRiegibth surface.

{0083] By using said polishing cloth, a texture processing was carried out
[0073in thiersario by es@se aBoBdPere WAl SReNiRE RKAIREM picture
pr%&g@ﬂgg"g‘gﬁé dgf%ﬁd’ (&ng?gﬁlr% ?o%'@e@é}% A Beﬁigf;es i)q average

scrat and the processability was also good. [0085] (Example

3) eamgrfmauwapmmsmmtm%nmpmibgin\;dav(ﬁ)gmd)_of a melt
007 S e S AT AR v
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[0075] By using a disk of which aluminum substrate had been subjected to a Ni-P
plating and then subjected to a polishing processing to adjust to an average
surface roughness of 0.2 nm, a polishing was carried out for 10 seconds
under a condition of a tape running speed of 5 cm/min while dropping on the
polishing cloth surface a loose grain slurry comprising a diamond crystal of a
primary particle size of 1 to 10 nm.
The disk after the texture processing had a surface roughness of 0.12 nm
and a number of scraiches of 15 and it was a processed surface on which
dense and uniform texture traces were formed, and the processability was
also good.
[0076] (Example 2}
Polymer alloy chips were obtained by mixing PBT (20 wt%) of a melt viscosity
1200 poise (262°C, shear rate 121.6 sec™), melting point of 225°C, and
polylactic acid (PLA) (optical purity 99.5% or more) (80 wt%) of a weight
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extruding mixer at 260C. [0086] By using this polymer alloy chips and by
employing the known method described in example 1 of
JP-2004-162244A, a drawn yarn which is drawn at a draw ratio of 3.2 of
120 dtex and 12 filaments was obtained. [0087] This polymer alloy fibers
were crimped and cut into a number of crimps of 14 crimps/2.54 cm and a
cut length of 51 mm to obtain a polymer alloystaple fiber. The obtained

paiyeragal oyiaplerfibeighas! SIRdNEd conaattvitingsind B0 soikg Rd§°C,
to prepare.a web, and then, subjected to a nee h of 3000
e e A SRR S s s
allgytstanig fieephaaserght of 610 g/m2. [0088] This non-woven fabric

was imparted with 20 wt% polyvinyl alcohol in solid content with respect

[0077}o BiveribRiMASIGHIDO thagraifitthe RRAVE FBRAIRNed Behanssation Srips were
o f : .
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fiber weight by impréggatin%with DME solution of a polyester-
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30% aqueous solution of DMF of a liquid temperature of 35C, and the
Dirchpbiabodd mioaichive) nenwerevielrisyoia siage hapfirsuasadp dtex
85C. After that, t rface was buffed by sandpapers in the same way
asaI?)((j:?an\)’ etqﬁfooggrsﬁj i8ed fibers. [0089] Finally, in the same way as

[0078EXRinepte A ilovas frentedavitisidgadueid paigtuipalrfshiditsniysiioxdeed
of 80C for 30 minutes and dried to dissolve out PLA which is the sea
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resulf PirraR AR RS N Qe RS Shea ke SRS RLIED # dfddts of them

picture, the number average single fiber diameter of N6 was 58 nm
(30&1® Sudwrpogad ahe ipeubijesieys itdtaoishuigepibah HhH&ess of 1

R T B)A 5 PRBEIA R R AL ESLY b L =
Pais ARG T YRR IBTRANEG MG BABYHIeAl cantiping el the waigline alloy fiber
fibers were dispersed on the polishing cloth surface.

was obtained.

[0079] This non-woven fabric was imparted with 20 wi% polyvinyl alcohol in solid
content with respect to the polymer alloy fiber weight by impregnating with a
polyvinyl aicohol solution of a liquid temperature of approximately 85°C and a
concentration of approximately 12% and squeezing by nip rolls, and dried.
Next, it was imparted with 18 wt% polyurethane in solid content with respect
to the fiber weight by impregnating with DMF solution of a polyester-
polyether-based polyurethane of a concentration of approximately 11% and
squeezing by nip rolls, and the polyurethane was coagulated by 30%
aqueous solution of DMF of a liquid temperature of 35°C, and the DMF and
polyvinyl alcohol were removed by hot water of approximately 85°C. Aifter
that, the surface was buffed by sandpapers in the same way as Example 1 to

form raised fibers.

[0080] Finally, in the same way as Example 1, it was treated with 4% aqueous
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[0091] Intersections between the ultrafine fibers were counted by a SEM
picture magnified at 2000x, and it was found to be present at 1621 places

in average in surface area of 0.01 mm2, thus, dispersibility was good.

[0092] By using said polishing cloth, a texture processing was carried out

in the same way as Example 1. [0093] The disk after the texture

processing had a surface roughness of 0.14 nm and a number of

scsatclies of 20dand thelpxridesshBitg fras3dlsoigotas. 229 @@ to dissolve out
(Ifﬁgzg%:pleA A laminate sheet-like material com risin% a nang\fibe
poli
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the polishing cloth obtained in Example 1 and press bonding thereto a
polyatesafiironfa Thbknislsre; Bos/rumioensyBpaeistpeladiperisianeter of

cl texture pro ing-was carried out in the._same way as Example ..
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wamgneysietk e disk aitenthatisxivae B@ressing had a surface
roughness of 0.11 nm and a number of scratches of 10, and the
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[sland/sea weight ratio = 80/20 wt%, number of islands is 36 is S, .
10082, iR RE R BT U5 THES MRTEGhNIE Rk O A dip e
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through card and crosslapper_ processes, and then, it was subjected to a

nelBdRiIaeR 1RESER0D0. At daras/shvs pyisnesteline WasERPExample 1 to

{0083,2%2 %@@%ﬁ%ﬁﬁ&hﬂg@’@&ﬁ,gﬁﬂg@% EQQ&&%%QQ&%M%&EM Fthe

rte potyviny in ‘Solid contént with ™~ respect to the
islsadchéulxmas @lampteriponent by impregnating with a polyvinyl alcohol

00847 1S ik By e TR Bro RS RG had B BtrTace 0dghness of 0.17 nm
and a number of scratches of 30, and the processability was also good.

[0085] (Example 3)

Polymer alloy chips were obtained by mixing N6 (20 wt%) of a melt viscosity
530 poise (262°C, shear rate 121.6 sec™") and a melting point of 220°C, and a
copolymerized PET (80 wit%), in which isophthalic acid 8 mol% and bisphenol
A 4 mol% were copolymerized, of a melting point of 225°C by a twin screw
extruding mixer at 260°C.

[0086] By using this polymer alloy chips and by employing the known method
described in example 1 of JP-2004-162244A, a drawn yarn which is drawn at
a draw ratio of 3.2 of 120 dtex and 12 filaments was obtained.

[0087] This polymer alloy fibers were crimped and cut into a number of crimps of 14
crimps/2.54 cm and a cut length of 51 mm to obtain a polymer alloystaple
fiber. The obtained polymer alloy staple fiber was subjected to a carding
and a cross-lapping to prepare a web, and then, subjected to a needle punch

of 3000 needies/cm?, to obtain a non-woven fabric consisting of the polymer
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concentration of approximately 12% and squeezing by nip rolls, and dried.
After that, the sea component (copolymerized polystyrene) was removed
by 30C trichloroethylene and a nonwoven fabric consisting of ultrafine
fibers of a single fiber fineness of approximately 0.08 dtex was obtained.
[0099] This nonwoven fabric was impregnated with DMF solution of a
polyester- 30 polyether-based polyurethane and squeezed by nip rolls to
ingiy wiaplegivenshalyeietaiditweiin®content with respect to the fiber

ht, and the urethane was O% aq lutio
DM R Gt e S T e G
weehiemavias e peet eatee dbapreximagliniheghiaiigtines & el was

buffed by sandpapers in the same way as Example 1 to form raised fibers.
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subjecting it to a crumpling treatment in the jet dyeing machine in said
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sur Mtersections ers were counte
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places in average in surface area of 0.01 mm2, thus ersibility was
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cagied il dig thseg@me way as Example 1. The disk after the texture

processing had a surface roughness of 0.18 nm and a number of
[0089]Sd:<ﬁt@ﬂ5!5ibﬁhe sandietivespascessatiey wilsnasjrgeter (G0 EBaURPkS

B AR R DB RCAh  Blgeo
2%& &_Andcrméydﬁétgémd r&ﬁﬂeﬁ)e (Rpticaheretty §erkiary mﬁh@ﬁhdt%)
Ofc?o\:lwvglsqzihr}g of N6. As a result of analyzing the N6 only in this sheet-like

material from a TEM picture, the number average single fiber diameter of N6
was 58 nm (3.0x10° dtex). And, the fiber fineness ratio of single fiber
fineness of 1x10°% to 1.4x10° dtex was 99%.

[0090] By subjecting it o a crumpling treatment in the jet dyeing machine in said
dissolving out process, the polishing cloth was imparted with a physical
action, and the uitrafine fibers were dispersed on the polishing cloth surface.

[0091] Intersections between the ultrafine fibers were counted by a SEM picture
magnified at 2000x, and it was found to be present at 1621 places in average
in surface area of 0.01 mm?, thus, dispersibility was good.

[0092] By using said polishing cloth, a texture processing was carried out in the
same way as Example 1.

[0093] The disk after the texture processing had a surface roughness of 0.14 nm

and a number of scratches of 20, and the processability was also good.
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average molecular weight 120,000, a melt viscosity of 300 poise (262C,
shear rate 121.6 sec-) and a melting point of 170C, by a twin screw
extruding mixer at 250C. 31 [0105] By using a staple fiber of an
island-in-sea type composite fiber of which island component is the
above-mentioned polymer alloy chip, sea component is copolymerized
polystyrene used in Example 5, island/sea ratio = 80/20 wt%, number of
[0024]isldmtsmipliBatislands, composite single fiber fineness is 3.5 dtex, cut

length is approximately 51 . mm.and number of crimps is 14. crim 5
o 5 EB AL PSP P S e Al ns o

theslyibytas fnbiraicdimmaeeqiefatned h 0PRsicedies/apR xitheomponent
needle used in Example 1 to thereby prepare a felt having a wei
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impregriating with'a polyvinyl alcoho a liquid temperature of
approximately 85C and a concentration of approximately 12% and
squeezing by nip rolls, and dried. After that, the sea componen )
10095} B HHRBr A PORRAIRE ROUE X oh By SS9 AT BN 1 ih
napyey ehipRE Esanshtiing of ultrafine fibers of a single fiber fineness of
approximately 0.08 dtex was obtained. [0107] This nonwoven fabric was

[0098]mpirematetnNAve IIMFSsAURithai extensiemef jos ealehingeeth was

polyurethan d s ip rall i ith 19 g
PRI R R R R e popgnoss o
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liquid temperature of 35C, and the DMF and polyvinyl alcohol were
refRRRd by hot water of approximately 85C. After that, the surface was

mowfu{%%;éaﬂdpapers in the same way as Example 1 to form raised
ibers. [01081 After forming the raised fibers, in the same way as Example

1, Bywasingeatsia patfisy.cd queisiandointisia dyBe diamaaiie tider off sgtickor

30 minytes and dried to dissplve out PLA from e v, thereby
oo FOIRARRAY m 0k CoNLiG ) o Rkl VA AR hag

PB oyl in thisepetishpthelats romayi&d pispogrmbadgwier agesage-ethyl
single fiber diameter of the PBT was 290 nm§8.6x10-4 dtex), and, the
fiveeRrarsxatastsgnsimga weight ratio = 80/20 wi%, number of islands is 36

islands, composite single fiber fineness is 3.5 dtex, cut length is
approximately 51 mm and number of crimps is 14 crimps/2.54 cm, a web was
prepared through card and crosslapper processes, and then, it was subjected
1o a needle punch of 3000 needles/cm? by the needle used in Example 1 to
thereby prepare a felt having a weight of 700 g/m®.

[0098] This felt was imparted with 20 wt% polyvinyi alcohol in solid content with
respect to the istand (polymer alloy) component by impregnating with a
polyvinyl alcohol solution of a liquid temperature of approximately 85°C and a
concentration of approximately 12% and squeezing by nip rolls, and dried.
After that, the sea component (copolymerized polystyrene) was removed by
30°C trichloroethylene and a nonwoven fabric consisting of ultrafine fibers of
a single fiber fineness of approximately 0.08 dtex was obtained.

[0099] This nonwoven fabric was impregnated with DMF solution of a polyester:
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fiber fineness of 1 x10-8 to 1.4x10-3 dtex was 68%. 32 [0109] By
subjecting it to a crumpling treatment in the jet dyeing machine in said
dissolving out process, the polishing cloth was imparted with a physical
action, and the ultrafine fibers were dispersed on the polishing cloth
surface. [0110] Intersections between the ultrafine fibers were counted by
a SEM picture magnified at 2000x, and it was found to be present at 1690
plackgihavbesgsl poburfatenrearct Sn0eeaed bthoi didisdsibilgrivaih 18

good, [0111 using said polishing cloth, a texfyre processing. was
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crumpling treatment in"the jet dyeing machine in said dissolving out
prEdesEometie ity & aliowdbenebargsnaiatiagpuljsidiae dbwsa cangiging of
ultrafine fibers were disper of) th lishing,cloth surface,
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magtifieg Bie2000 erre/drage shngld fivbediteretdradfli08 vale2Dinm
aver’aﬂg%)?i_q surface area of 0.01 mmz2, thus, dispersibility was good.

{3269 LSRRI PR TIRPEBIE T Rhe BlRdS D aRb R 10
in{hg sameviRvandeggle 1. By the wet heat treatment, dimensional

stability of the polishing cloth was improved and the disk after the texture
[0101préyesshigctiag ihtouafasernpliggriesatioRotlin tine etdiseiomb@chine in said

T S PR VR B e
action, and the ultrafine fibers were dispersed on the polishing cloth surface.

[0102] Intersections between the ulirafine fibers were counted by a SEM picture
magnified at 2000x, and it was found to be present at 1589 places in average
in surface area of 0.01 mm?, thus, dispersibility was good.

[0103] By using said polishing cloth, a texiure processing was carried out in the
same way as Example 1. The disk after the texture processing had a
surface roughness of 0.18 nm and a number of scratches of 42, and the
processability was very good.

[0104] (Example 6)

Polymer alloy chips were obtained by mixing PBT (40 wi%) of a melt viscosity
1200 poise (262°C, shear rate 121.6 sec™') and a melting point of 225°C, and
polylactic acid (PLA) (optical purity 99.5% or more) (60 wt%) of a weight
average molecular weight 120,000, a meit viscosity of 300 poise (262°C,
shear rate 121.6 sec’') and a melting point of 170°C, by a twin screw

extruding mixer at 250°C.
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every of the intersections between the ultrafine fibers in surface area of
0.01 mm2 observed from SEM pictures magnified at 2000x of the
polishing clothes of Examples 1 to 7, was 500 places or more in average,
and the dispersibility was good. Furthermore, hard disks on which a
magnetic layer is formed after the texture processing were excellent in
both of surface roughness of the substrate and number of scratches in
[0105hdsy disikgldvetapke. ffoed 5 E@osipachtiveasxiyppledhpotite stuacolaiad

e PR e oy S R AR 2 B B8 iponen
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was obtained. This nonwoven fabric was imparted with 20 wt% polyvinyl
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polyurethane was coagulated by a 30% aquéeous solution of DMF of a
liqdP wmperature of 35C, and the DMF and polyvinyl alcohol were
emmov hat water of a imately 85C. [011 ext, in the same. .
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ARdin sleanal selytine Nediyim eingrasimer ARRESMAMAY P ERANd 2
Pl e M BE L AN ASARR ) '?é%eér‘i’daéa%@éf?ﬁg'ﬁ WS A End dried.
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[0107] This nonwoven fabric was impregnated with DMF solution of a polyester-

polyether-based polyurethane and squeezed by nip rolls to impart with 19
wi% polyurethane in solid content with respect to the fiber weight, and the
polyurethane was coagulated by a 30% aqueous solution of DMF of a liquid
temperature of 35°C, and the DMF and polyvinyl alcohol were removed by
hot water of approximateiy 85°C. After that, the surface was buffed by
sandpapers in the same way as Example 1 to form raised fibers.

[0108] After forming the raised fibers, in the same way as Example 1, it was treated
with 4% aqueous solution of sodium hydroxide of 80°C for 30 minutes and
dried to dissolve out PLA from the polymer alloy, thereby generating ultrafine
fibers consisting of N6.  As a result of analyzing the PBT only in this
polishing cloth from a TEM picture, the number average single fiber diameter
of the PBT was 290 nm (8.6x10™* dtex), and, the fiber fineness ratio of single

fiber fineness of 1x10°% to 1.4x10™ dtex was 68%.

32



in surface area of 0.01 mm2, thus, dispersibility was poor. [0119] By using
said polishing cloth, a texture processing was carried out in the same way
as Example 1. The disk after the texture processing had a surface
roughness of 0.22 nm and a number of scratches was 105. And, when
the whole texture processed surface was observed, surface undulation
was large and uniformity of texture traces was insufficient. [0120]

[0109C B paadivenexiaphecB)imtire dasatrmeny asiBsaetpleeBrdyrasinop¢hie said
| Il ip of N6/ | rized PET=20/80, | Il .
i N e e e e g e
haxiteR, WRIDOLAH SR araswERiaingss IN2Sh THiS SRRy oAb S face.

was shrunk by a hot water of approximately 95C. After that, in the same

[0110lvdptassestiaisdeiwerniaetiirfinafitaiacuere colnied svAaSEddiniature
hydroxi 30 minytes ried.to th issolv
wipae o A A e SRR e wverace

genesatetbAaraaes 0o anafyzingsthadyeremiliip #is qesdwoven fabric
from a TEM picture, number average single fiber diameter of N6 was 58

0111} Busing sRide0 I sing P o fdR BB PIREEFRING YRR ERTURY BNirN the
SOLUIAR Qe RRIYSSIRY ;‘)lEOiYe“‘P‘?{e‘Qﬂ§ﬁ%ﬁ@?M@iB§f‘&é’b%€%§%ﬁﬁrﬁH8 yof

approximately 12% and squeezed by nip rolls to impart with %
pobpufadearmiglitressspb0ta0 tine diteavneigiteantisbr@iohigaefitanandthe

coagulated g .8 30% agueous, solution of DMF of a liquid temperature of
5@%&58‘% XBM’&%&’ cll%lg\%?/(éd by hot water of approximately 85C. After

[0112thaEtampisface was buffed by sandpapers in the same way as Example
1 to form raised fibers. Most of the ultrafine fibers on surface were in

bufdelSatRc:HathipH/RRATR R JRABAMe KRR AR [ GX0pt carrying
'”tSﬁTeaC%ﬂ%BS{%%%B%L&W}%@é*?SFSZWEﬁ%‘Pé%%PeP}ﬁi@s%Wg'&H "BLA by

35 magnified at 2000x, and it was found to be present at 142 placés in
aviraget dysindavachiee dh Gh@lulbrathn ehiilse o ggrezsibitig prasqgssorg[0128]a

O A B B B e, e
number average single fiber diameter of the N6 was 125 nm (1.4x10™ dtex),
and, the fiber fineness ratio of single fiber fineness of 1x10° to 1.4x10° dtex
was 99%.

By subjecting it to a crumpling treatment in the jet dyeing machine in said
dissolving out process, the polishing cloth was imparted with a physical
actidn, and the ultrafine fibers were dispersed on the polishing cloth surface.

[0113] Intersections between the ultrafine fibers were counted by a SEM picture
magnified at 2000x, and it was found to be present at 1053 places in average
in surface area of 0.01 mm?, thus, dispersibility was good.

[0114] By using said polishing cloth, a texture processing was carried out in the
same way as Example 1. By the wet heat treatment, dimensional stability of
the polishing cloth was improved and the disk after the texture processing
had a surface roughness of 0.11 nm and a number of scratches of 13, and
the processability was very good.

Characteristics of the obtained polishing cloth are as shown in Table 2, but.
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surface roughness of 0.26 nm and a number of scratches was 100, i.e.,

the number of scratches was large. [0124] (Comparative example 3) By
using a staple fiber of an island-in-sea type composite fiber of which

island component is the polymer alloy chip of PBT/PLA=40/60 used in
Example 6, sea component is the copolymerized polystyrene used in
Example 5, island/sea weight ratio = 80/20 wt%, number of islands is 36
iskewely, obthposite siotjnlietimemelwisiBsfute ibers lengthfisce area of 0.01

B S L) b o S Bk ACRBe 2B Al rones

a
w

subiestarhpea Nesdepansb®bii¥ neetlneicmaeydhe, rertiRd gRp Brsibility
Example 1 to thereby prepare a felt having a weight of 700 g/m2. [0125]
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ution O mperatuare of approximate and a concerrtration

oftiap pusmate knk2Atana soleazitthby immertsdiskdirvededifter that,

th
[0115],

e sea component was removed by 30C trichloroethylene and a

HHPEVRA PG BRERIAY of ultrafine fibers of a single fiber fineness of

NPT QA8 dIEX NVRSIOREIEGsIY 258 NEFRIMe6H J%Wiﬁ dfastioy

impregnated with DMF solution of a’polyeSter- polyether-base
paipipettaites Hrwesosmereddynaige dlitota Bhpsttyispusbangmethod,

P
P

O R SRR oA g rovo o

ligwigigienap eratugenet Was oprdribe. DMFiand pabyvilytaleiehohwardarted with

removed by hot water of approximately 85C. After that, in the same wa

L BB ROLVIEVI2100BR10 SAlc ARLERLBIS SSRRRS 1t suRalymer alloy
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the sea co

ent, to thereby generate ultrafine fibers consisting of PBT.

AdempeuttofanhbmmgxineiPBBONY anthés polictimic tiotrofrapproXiEMtely
icture, th ber e single fiher di fthe PBT 290

(6 52 A AR AR UL ReABCRLARE of SHEI4 Hool i ELG SpAted
x1Qithip b skicdsher wan RR%elOpdikitiealyader patiagemasduyfiad by

sandpapers in the same way as Example 1

[0116]

concentration of approximately 12% and squeezed by nip rolls to impart with
20 wt% polyurethane in solid content with respect to the fiber weight, and the
polyurethane was coagulated by a 30% aqueous solution of DMF of a liquid
temperature of 35°C, and the DMF and polyvinyl alcohol were removed by
hot water of approximately 85°C.

Next, in the same way as Example 1, it was treated with 4% aqueous
solution of sodium hydroxide of 80°C for 30 minutes and dried to dissoive out
PLA which is the sea component, to thereby generate ultrafine fibers
consisting of N6. As a result of analyzing the N6 only in this sheet-like
material from a TEM picture, the number average single fiber diameter of N6

was 94 nm (7.9x10° dtex).

[0117] Finally, the surface was buffed by sandpapers in the same way as Example 1,

but since the ultrafine fibers on the surface were aggregated in a bundle state,

they did not disperse and it was a coarse surface.
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to form raised fibers. The ultrafine fibers on surface were aggregated in a
bundle state and not dispersed and it was a surface on which the bundles
were raised. Intersections between the ultrafine fibers were counted by a
SEM picture magnified at 2000x, and it was found to be present at 230
places in average in surface area of 0.01 mmz2, thus, dispersibility was
poor. [0128] By using said polishing cloth, a texture processing was

[011 8caimtedsectiomthbebaats Way @b Exanifiers. it aﬁeumdrnh@t@mﬂrpicture

processi urface roughness of 0.49 nm an rof .
DR A 2Deeanr Wb ) o STl a8 Ricssy i average
(C@;@Qﬁfﬁé’%s@@mmm@rﬁlﬁ%frm@Q!i‘iéﬁ%@@ﬁﬂﬁt?ﬂﬂa@ﬁd&'se (262C,
shear rate 121.6 sec') and a melting point of 220C and PE of a melt

[011 9h.§ww AYPPERANAGILH, ShisxtYERPIOICEIIBE) RS Carem fybibitne

e e A RS Y ey
af@ltrltmmg@xgmd@@bfmm finerhcled at ruspivarerbsteanpesstues of (285 CAid,

was spun at a spinning speed of 3500 m/min by an ejector, collected on a
W5 hae W@M%@&@@és%mw WD RS eoYehrsy s Usiiation

rawaeﬁé % Wndel ASRRRION LA PRI HQRGcRn a linear

pressure of 20 kg/cm, and obtained a long fiber nonwoven fabric of a
[0120b|d@emperammwessmmej%x and a welght of 200 g/m2. [0130] The

non-ywoven fabric con qf % aII 0[&bers art$d
ol P N R DB e L B 1o e R T B ne
CQ\IG?(?O'Q@QH’(EﬂEe’WFEMQD@Wt% wgsm@ytﬁdheﬁmnﬂtatgm, anfsksting

sheets of them were superposed, and by subjecting it to a needle punch
of BoadtarRiediesicmd B G@ﬁggﬁé@aﬂ%ﬂkﬁtr{‘%@ﬁzﬂrﬂv@fgﬁ‘ﬁ@bﬁ Bragraewas

r?g% imom-woven fabric of a weight of 648 g/m2 consisting of the
mer alloy fiber was obtained. (0131] This non-woven fabric was
[0121] m'ﬁhrﬁemhmmcﬁ;@w%po Iwasdralook olia saidvatertehapirorisptelyt3RE.

O At Al e 2 B AS 0
solut!on of 4% sodium hydroxide at 80°C for 30 minutes, and dried to thereby
dissolve out PLA which is the sea component, and ultrafine fibers consisting
of N6 were generated. As a result of analyzing the N6 only in this
non-woven fabric from a TEM picture, number average single fiber diameter
of N6 was 58 nm (3.0x10°° dtex).

This nonwoven fabric was impregnated with DMF solution of a polyester-
polyether-based polyurethane of a concentration of approximately 12% and
squeezed by nip rolls to impart with 21 wt% polyurethane with respect to the
fiber weight, and the polyurethane was coagulated by a 30% aqueous
solution of DMF of a liquid temperature of 35°C, and the DMF was removed
by hot water of approximately 85°C. After that, the surface was buffed by
sandpapers in the same way as Example 1 to form raised fibers. Most of
the ultrafine fibers on surface were in bundle state and they were not
dispersed in ultrafine fiber unit.

[0122] Intersections between the ultrafine fibers were counted by a SEM picture



concentration of approximately 12% and squeezing by nip rolls, and dried.
Next, it was imparted with 18 wt% polyurethane in solid content with

respect to the fiber weight by impregnating with DMF solution of a

polyester- polyether-based polyurethane and squeezing by nip rolls, and

the polyurethane was coagulated by 30% aqueous solution of DMF of a
liquid temperature of 35C, and the DMF and polyvinyl alcohol were
remeaygediby Ht@Aaeraichjiprazifatetyt@hE. présethat, 1HS gldoer invaserage

buffed sandpapers of JIS #240, ?jﬁo and. 600 to form raised fibers.
(OB FER RA LB B il 31 AR BHE SR HRORbur and dried to
[01230igsplyangWdtdpuhiirg d16taea tompansokdaditey QR IIAERIDURERE

fibers consisting of N6. As a result of analyzing the N6 only in this
potRAIAgVEB RS frovnapteEM pithe dlislitrifidhie dexivra Bregrsaing had a

di r.of 2 to. m (single fiber fine roxi .
a0 TP Gen D e eSS R e the

dianmeiesod N wEshed wam l4ajegle fiber fineness 2.4x10-3 dtex) of which
distribution was large. And, the fiber fineness ratio of single fiber fineness
[0124}¢ (GABRAIGHVE EXAFBIRBIvas 12%. [0133] By subjecting it to a
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process, the polishing cloth was imparted with a physical action, and the
ultdéing fibersanerd didperpety oretiad polistiingf AaH/Slfect)/BA 84Ed in

Intersectipns between the ultrafine fibers were counted by a SEM picture
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[0135] By using said polishing cloth, a texture processing was carried out

in BlandanfomRpitersinaididoer fiRenasr Kdrarday; e iing had
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potistpagedltthoaghasasthand oroEside dehutenesses! treditterset ttoas subjected
bet the ultrafine fi i f0.01 2 observed f
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dispersibility was poor. And, hard disks on which a magnetic layer was
[01 283 rhiési fattevand mpatrdpribed@ing’ polyvinyl alcohol in solid content with

respect to the island component by impregnating with a polyvinyl alcohol
solution of a liquid temperature of approximately 85°C and a concentration of
approximately 12% and squeezing by nip rolls, and dried. After that, the sea
component was removed by 30°C trichloroethylene and a nonwoven fabric
consisting of ultrafine fibers of a single fiber fineness of approximately 0.08
dtex was obtained.

[0126] This nonwoven fabric was impregnated with DMF solution of a polyester-
polyether-based polyurethane and squeezed by nip rolls to impart with 18
wi% polyurethane in solid content with respect to the fiber weight, and the
polyurethane was coagulated by a 30% agueous solution of DMF of a liquid
temperature of 35°C, and the DMF and polyviny! alcohol were removed by
hot water of approximately 85°C. After that, in the same way as Exampie 1,

it was treated with 4% aqueous solution of sodium hydroxide of 80°C for 30
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caused errors in hard disk drive test. [0136] [Table 1] [0137] In Table 1,
the polishing clothes obtained in Examples 1 to 7 and Comparative
examples 1 to 4 are shown. [0138] [Table 2] [0139] In Table 2, evaluation
results of the polishing cloth obtained in Examples 1 to 7 and
Comparative examples 1 to 4 are shown. Industrial Applicability [0140]
The present invention is a polishing cloth obtained by dispersing
nanbﬁher,samf mﬁwwtdiémm auaSUéryvditficist jom seafaceymomtehgda@n

y dense su copdition and.an ex g%ll othnes which
e Y GG Bl B oI SRS TE R Bdre, AO1E (PRl HAmalvZing
reﬁ?@@ﬁ%ﬁ[?%@%;@%%ﬁﬁ}@%h@ﬁ%@wwlﬂ% ainelisingecifiBrage

when, in particular, an aluminum alloy substrate or a glass substrate used

foﬁmg@rféb@r@k%mﬁ?g afskesRBTjuee @99 nraxi Rxprocateihganth the fiber

c B G TR e Bt SRR T Lt o
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mcCcmvCcacimC >>>0>n0On00 O>TTT ci3CCUCMC
~i1e fare &pisedl fikgrey cTipwlAfine (apsomsyriace ysegggrgoated in a

bundle state and not dispersed and it was a sur)‘ace on which the bundles
were raised.

intersections between the uitrafine fibers were counted by a SEM picture
magnified at 2000x, and it was found to be present at 230 places in average
in surface area of 0.01 mm?Z, thus, dispersibility was poor.

{0128] By using said polishing cloth, a texture processing was carried out in the
same way as Exampie 1. The disk after the texture processing had a
surface roughness of 0.49 nm and a number of scratches was 264, i.e., the
number of scratches was large.

[0129] {Comparative example 4)

N6 of a melt viscosity of 1500 poise (262°C, shear rate 121.6 sec') and a
melting point of 220°C and PE of a melt viscosity of 1450 poise (262°C,
shear rate 121.6 sec”) and a melting point 105°C were mixed by a twin
screw extruding mixer at 260°C while metering respective polymers such that
the blend ratio of N6 would be 20 wt% and after being extruded from fine
holes at a spinneret temperature of 285°C, it was spun at a spinning speed of
3500 m/min by an ejector, collected on a moving net conveyor, heat press
bonded by emboss rolls of a press bond ratio of 16% under a condition of a
temperature of 90°C and a linear pressure of 20 kg/cm, and obtained a long
fiber nonwoven fabric of a single fiber fineness 2.0 dtex and a weight of 200
g/m?.

[0130] The non-woven fabric consisting of said polymer alloy fibers was imparted

with an oil agent (SM7060EX produced by Toray Dow Corning Silicone Co.
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C%t’a\'mcwéré/v s'{?éé{‘p{:”sé ,rra]mc igr\} rsrﬂ:BTercr%ir?S ﬂ%org Needle punch of 6000
needles/cm? by using a needle with one barb of a depth of 0.06 mm, a
non-woven fabric of a weight of 648 g/m? consisting of the polymer alloy fiber
was obtained.

[0131] This non-woven fabric was impar{ed with 20 wt% polyvinyl alcohol in solid
content with respect to the polymer alioy fiber weight by impregnating with a
polyvinyl alcohol solution of a liquid temperature of approximately 85°C and a
concentration of approximately 12% and squeezing by nip rolis, and dried.
Next, it was imparted with 18 wi% polyurethane in solid content with respect
to the fiber weight by impregnating with DMF solution of a polyester-
polyether-based polyurethane and squeezing by nip rolis, and the
polyurethane was coagulated by 30% aqueous solution of DMF of a liquid
temperature of 35°C, and the DMF and polyvinyl alcohol were removed by
hot water of approximately 85°C. After that, the surface was buffed by
sandpapers of JIS #240, 320 and 600 to form raised fibers.

[0132] Finally, it was treated with toluene of 85°C for one hour and dried to dissolve
out PE which is the sea component, to thereby generate ultrafine fibers
consisting of N6.  As a result of analyzing the N8 only in this polishing cloth
from a TEM picture, ulirafine fibers of a single fiber diameter of 200 nm to
1100 nm (single fiber fineness approximately 4x10 to 1x107 dtex)
generated, and number average single fiber diameter of N6 was 517 nm
(single fiber fineness 2.4x107 dtex) of which distribution was large. And, the
fiber fineness ratio of single fiber fineness of 1x10% to 1.4x107® dtex was
12%.

[0133] By subjecting it to a crumpling treatment in the jet dyeing machine in said
dissolving out process, the polishing cloth was imparted with a physical
action, and the uitrafine fibers were dispersed on the polishing cloth surface.

[0134]} Intersections between the ultrafine fibers were counted by a SEM picture

magnified at 2000x, and it was found to be present at 457 places in average
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[0136]
[0137]

[0138]

[0139]

[0140]

[0141]

same way as Example 1. The disk after the texture processing had a
surface roughness of 0.37 nm and a number of scratches of 173, i.e., the
number of scratches was large. Characteristics of the obtained polishing
cloth are as shown in Table 1, but every of the intersections between the
ultrafine fibers in surface area of 0.01 mm? observed from SEM pictures
magnified at 2000x of the palishing clothes of Comparative examples 1 to 4,
was less than 500 places in average, and the dispersibility was poor. And,
hard disks on which a magnetic layer was formed after the texture processing
caused errors in hard disk drive test.

[Table 1]
In Table 1, the polishing clothes obtained in Exampies 1 to 7 and
Comparative examples 1 to 4 are shown.
[Table 2]
In Table 2, evaluation results of the polishing cloth obtained in Examples 1 to
7 and Comparative examples 1 to 4 are shown.
industrial Applicability
The present invention is a pclishing cloth obtained by dispersing nanofibers,
of which dispersion was very difficult, on surface, and has an extremely
dense surface condition and an excellent smoothness which could not be
achieved by conventional ultrafine fibers.
For that reason, the present invention can preferably be used as a polishing
cloth when, in particular, an aluminum alloy substrate or a glass substrate
used for magnetic recording disk is subjected to a texture processing with an

ultra high precision finishing.
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polishing cloth, having ultrafine fibers on its surface, of which number
average single fiber fineness is 1 x10_$ to 1.4x10-3 dtex, and a ratio of
fibers in the range of single fiber fineness of 1 x1 0"g to 1.4x10"3 dtex is
60% or more, characterized in that, intersections between ultrafine fibers
of a single fiber fineness of 1 x10_$ to 1.4x10"3 dtex exposed on surface
are present at 500 places or more in average, in 50 places of 0.01 mm2
range observed by using a scanning electron microscope (SEM) at 2000x
magnification. [2] A polishing cloth according to Claim 1, characterized in
that the above-mentioned ultrafine fiber is of a thermoplastic polymer. [3]
A polishing cloth according to Claim 1 or 2, characterized in that said
ultrafine fiber is a condensation polymerization type polymer. [4] A
polishing cloth according to Claim 3, characterized in that said
condensation polymerization type polymer is of a polyester or a
polyamide. [5] A polishing cloth according to any one of Claims 1 to 4,
characterized in that it can be obtained from a long fiber nonwoven fabric
produced by a spunbond method. [6] A production method. of the
polishing cloth of any one of Claims 1 to 5, which is a production method
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substantially coagulated to solidify, and after forming raised fibers on
surface by subjecting to a raising fiber treatment, ultrafine fiber generation
treatment is carried out by dissolving out the easily soluble polymer from
said composite fiber. [7] A production method of a polishing cloth
according to Claim 6, characterized in that a physical action is imparted in

(quid during an ultrafine fi@é@gge@gimﬁ%ssingor after the

generation processing. 40
A polishing cloth, having ultrafine fibers on its surface, of which number

average single fiber fineness is 1x107® to 1.4x107 dtex, and a ratio of fibers in
the range of single fiber fineness of 1x10® to 1.4x107° dtex is 60% or more,
characterized in that, intersections between ulirafine fibers of a single fiber
fineness of 1x10? to 1.4x10® dtex exposed on surface are present at 500
places or more in average, in 50 places of 0.01 mm? range observed by
using a scanning electron microscope (SEM) at 2000x magnification.

A polishing cloth according to Claim 1, characterized in that the
above-mentioned ultrafine fiber is of a thermoplastic polymer.

A polishing cloth according to Claim 1 or 2, characterized in that said ultrafine
fiber is a condensation polymerization type polymer.

A polishing cloth according to Claim 3, characterized in that said
condensation polymerization type polymer is of a polyester or a polyamide.

A polishing cloth according to any one of Claims 1 to 4, characterized in that
it can be obtained from a long fiber nonwoven fabric produced by a spunbond
method.

A production method of the polishing cloth of any one of Claims 1 to 5, which
is a production method of a polishing cloth, characterized in that, by using a
molften polymer ailoy made by alloying 2 kinds or more of polymers different
in solubility to a solvent, a composite fiber web is prepared and after
subjecting it to an entangiement to prepare a non-woven fabric, a polymeric
elastomer is imparted to the non-woven fabric, said polymeric elastomer is
substantially coagulated to solidify, and after forming raised fibers on surface
by subjecting to a raising fiber treatment, ultrafine fiber generation treatment
is carried out by dissolving out the easily soluble polymer from said
composite fiber.

A production method of a polishing cloth according to Claim 8, characterized
in that a physical action is imparted in lquid during an ultrafine fiber

generation processing or after the generation processing.
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