.......................... 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 smoothnessS&1EWkHIC ATi{ase nanofibers are dispersed.

et NG, g A T U e ebeng esSrcng
dengdbhdlymg-haight of magnetic head is apt to lower significantly.

Accordingly, when a protrusion is present on magnetic disk surface, the
[000 thaghetieraeeif doygatierwrlatre tpratpalishing clokeradfesblyasteantien an

defect is generated on the . disk surface. And, even w it is such g fine ]
pro?r@ﬁﬁ"t‘ﬁa%@? et e & %Eeag& (S,Q%Sh T%ﬁ?el{%eg%_%h?aﬁ%ﬂ%ﬁé ecording
magisktic Bedibdtanusestan@rsasrotiasifgwWinh aieasian srowiite Mish, and
information. [0003] In order to control orientation of crystal growth to

impropkeederai RO iSRIB G F ol BN five Sadie Mgl Pa agstrcmeeidition and
laygiisfeunerd: AR Siske SRRl AR %&!ﬁff%%% tﬁ%ﬁ%@ﬁ%&%ﬁ%%@ﬁ&%%d

processing by which fine streaks are formed on the substrate suftace of
the Backatimendidiclis carried out. [0004] As a method of the texture
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head crash, due to a contact with the magnetic head, it causes an error which
occurs at reading or writing of information.

[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 scratch defect, and a

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



In the texture processing, various proposals are made that, in order to
decrease the surface roughness of the substrate, the fibers constituting
the 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

ex le, a polishing cloth in which an ultrafir!e fiber non-woven fabrjc of
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level capable of sufficiently’ coping with the above-mentioned needs.
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0 fiher is disclosed (Patent references 3 and 4), and a super
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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 istand 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
ultra-fine.  Itis a technigue in which a polymer is dissolved in an eiectrolyte

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



successive bending and expansion of the jet. By employing this technique,

the single fiber fineness can be in the order of 10"5 dtex (corresponding to
single fiber diameter of several tens nm) in some cases which is 1/100 or

less in fiber fineness and 1/10 or less in diameter compared to the
conventional polymer blend technology. Polymers to be the subject are
biopglymers such, as.a collagen or. water soluble polymers in most cases,
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a high voltage, and the organic'solvent or the super ultrafine fiber flies in
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obtaining a super .ultrafine fiber of which fiber fineness distribution is small
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[0009keh 15 1heEMBEEE (PR HoferpRasy VeRefabric obtainable by the
electrospinning is obtained by evaporation of solvent in fiber
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 nohmwoven fabric obtainable is at
most approximately 100 cm?, 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
pfoblems 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



single fiber fineness of said ultrafine fiber is in the order of 10-5 dtex, and
it is a super ultrafine fiber in a level which was conventionally not present,

but said ultrafine fiber is almost not dispersed as a nanofiber unit and

forms a fiber bundle derived from the polymer alloy fiber before removal
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norpwereRitabike $aith polymesicoalastomer is substantially coagulated to
solidify, and after forming raised fibers on surface by subjecting to a
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[0011] Embodiments of the present invention seek to provide a high
perRatraneé polshing Peiathi7hasiBry an extremely dense surface condition
and_an excellent smoothness, which could not be achieved by

corvBRRbFRIFIRRETIRe HhérO s &ehetsing on surface nanofibers which
wergonepyditficaitinbe dispgrsed. hMeansfar Sghsng the Problem

[0012] In example embodiments of the present invention, there is provided
(1) RiystismiagidirHnventiag ultrafine fibers on its surface, of which

p:tio %%%%eeﬁéaigt gi@glﬁg%boﬁgmsg%sgnis | x10-8 to 1.4x103 dtex, and a

[0010a] In accordance with a first aspect of the present invention, there is provided a
production method of a polishing cloth, characterized in that, by using a molten
polymer alloy 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 entanglement
o 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 {o a raising fiber treatment, ultrafine
fiber generation treatment is carried out by dissolving out the easily soluble polymer
from said composite fiber.

[0011] Embodiments of the present invention seek to provide a high performance polishing
cloth having an extremely dense surface condition and an excellent smoothness,

which could not be achieved by conventional ulirafine fibers, by dispersing on

surface nanofibers which were very difficult to be dispersed.



single fiber fineness of 1 x10-8 to 1.4x103 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 500 places or more in average, in 50 places of 0.01 mm2 range
observed by 4a using a scanning electron microscope (SEM) at 2000x
magnification. (2) A polishing cloth described in the above-mentioned (1),
chiflernerigedalvittiath e Eretiieve-mentioned ultrafine fiber is of a
(0012 helrm‘?P'aSi'Cé:’ évog f% °"S:hés Cloth ¢ escr{ﬁ?% RS e
bovEMentione aracterized' m the BV &htioned
ultrafinepfibieting @lsmn@emﬁgtmambfmszamrstymawlwmamomwmber average
pollshlngf cloth described in the above-mentioned (3), characterized in that

thS N TeshIRRRSdSCOH IR ni R OV 2R iR Sharenidhe range of
Polyesterok3inRalamide, (Bx A Polishingloth described in %%?eﬂiée% that,

above-mentioned (1) to (4), characterized in that it can be obtained from
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cl(ﬁhmbawaﬁ{érg@y@ugmelgyowsmg a molten polymer alloy made by
combining 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 (6), characterized in that a physical
action is imparted in (quid during an ultrafine fiber generation processing
or after the generation processing. Effect of the Invention [0013]
According to the embodiments of the present invention, by dispersing, on
surface, the nanofibers which were very difficult to be dispersed, it is
possible to provide a

4a



[0013]

high performance polishing cloth having an extremely dense surface

condition and 5 an excellent smoothness which could not be achieved by
conventional ultrafine fibers. Brief Explanation of the Drawings [0014]

[Fig. 1] A SEM picture (2000x) which shows an example of surface of a
palishing slatth@ EitB%cHFSﬁ%HB%SB@(SéWa?béO%EMa%'&%&:%'Ch

shows an example of surface of a polishing cloth obtained by a
cdRvéntiolisilingctieibl gy bem paizaiab@campit e dB éstamaraotdinzedtifidhat the
Cartir ing Ou the(% entic |on 0015] Her after Eh&_etpresent invention is
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singleqfiber fineness of 1x10-8 to 1.4x10-3 dtex is 60% or more,
characterized in that, intersections between ultrafine fibers of a single
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mpgpHieation. An example of the surface of the polishing cloth of the
present invention is shown in Fig. 1. [0017] Here, the ultrafine fiber
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determined by observing a cross-section of the polishing cloth comprising
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subjected {o an entangiement {o prepare a non-woven fabric, a polymeric elasiomer

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 cioth described in the above-mentioned (6),
characterized in that a physical action is imparted in lquid during an ultrafine fiber
generation processing or after the generation processing.

Effect of the Invention

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

high performance polishing cloth having an exiremely dense surface condition and



6 cross-section. This observation is repeated in 3 places or more, and it is
determined by measuring single fiber diameters of at least 150 fibers or
more in total. At this time, except other fibers exceeding equivalent to 400
nm (in case of Nylon 6 (specific gravity 1.14g/cm) 1.4x10-3 dtex), only
single fiber diameters less than that, i.e., in the range of 1 to 400 nm are
randomly selected and measured. Furthermore, the range of single fiber
finemesxds!endreprefbradsly Wixtd-8aoiax10! e tmoh(evedseyafdiylent® itk
1lto %5(2 nmﬁ Here, the average value of single fiber fineness can be
det%rﬁ%ﬁ%% Bﬁrt%’e following method. That is, the fiber finenesses are

calgrietatkfemasioalsrftherpiamieipss measured and the average value is
determined. In the present invention, this is called as "number average
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fiber. [0019] Furthermore, distribution of single fiber fineness of the
1001 Famtgitsaiten e nterpiidpsisitng Tlewpeined pradetailimdntesarsnce to
evaluated, as follows. [0020] That is, respective single fiber fineness of
naﬁgﬁeer%%?%r?gn pgoé ir?é] ?%I{)Otﬁ?snge%% ed as dt;, and their total is denoted
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fibers) of nanofiber having the same single fiber fineness is counted, and
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resfieenesshef whols’riarofiba O odiinisddi@%herimore, 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. An example of the
surface of the po!ishing 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. Its 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 cioth comprising ultrafine fibers by a transmission electron
microscope (TEM) or a scanning electron microscope (SEM) and measuring

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



non-woven fabric, and a single fiber fineness component of which this
value is large greatly contributes to property of the polishing cloth. [0021]
Furthermore, in the present invention, distribution of single fiber fineness
of such nanofibers, in the same way as the determination of the average
value of the above-mentioned single fiber fineness, a cross-section of
sheet-like material containing nanofibers at least in a portion is observed
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fineness. [0022] In the present invention, it is important that 60% or more
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to jmprove smoothness of the substrate surface of hard disk, and as a
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fineness is, more preferably, 1 x108 to 6x10-4 dtex (in case of Nylon 6,
equR/alenstd etRy D50 @eh in Binthe flomstiamnsg nioon3fins the chided ke
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subjecting tq,a needle punch, or a long fiber nonwoven fabric obtainable
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substrate by spraying,

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 di;, and their total is denoted as the total fiber
fineness (dty+dtz+...+dty).  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 réspective single fiber fineness

component with respect to the whole nanofiber contained in the



immersion or coating, a woven or knitted fabric, or the like are preferably
used. Among them, a long fiber nonwoven fabric obtainable by the
spunbond method is preferable in view of tensile strength, production cost,
etc. of the sheet-like material. [0024] In the polishing cloth of the present
invention, it is important that intersections between ultrafine fibers of a
single fiber fineness of 1 x10-8 to 1.4x10-3 dtex exposed on surface are

prEUHARBB0 HRRIS oR fbRe HNAEARE il 56 Hrase s PO Mrhef which
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magnification. Here, dispersibility of surface fibers can bé determined by
thefotlowing way. That is, surface of a polishing cloth containing ultrafine
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selected except apparent defective portions, and intersections between
ulttdfinerdees 388 yiadke el thanseomeniood ef1ir e drex fineness, a

m%‘f@@fg%@ﬁ@nﬁg?% .@@te—fﬁ{eqmatt%ﬁ%? B%%R?ﬁ(@%%’hﬁ%%‘%% APleast in
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should be avoided and are not used for the judgment. The intersection
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intersection or a portion where fibers are _fibrillated is not included. In
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portion and one ultrafine fiber is also not counted. 9 However,
intéizectiorsnsseeen partly dispersed ultrafine fibers on surface of a

[0()22?u Pndl%eienp%rgggttpﬁvggrt%‘inr] eitfljg ?rﬁp%ﬁa%g%gg%t&% ig ramuc;] rié %ff %I'?t\a/ ?{t?elar fineness
ratio is in the range of 1x107° to 1.4x107® diex (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
rangé of the single fiber fineness is, more preferably, 1x10? to 6x10™ dtex (in
case of Nylon 8, 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 needie 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



hundreds are counted. Here, it is necessary that intersections between the
ultrafine fibers in surface area of 0.01 mmz2 of the polishing cloth
containing the ultrafine fibers are present at 500 places or more in
average of the 50 pictures, more preferably 1000 places or more. It is
because the nanofibers are dispersed on surface and an extremely dense
surface condition and an excellent smoothness can be achieved which
coulpiRiia dravhichatepy fibensengotapakiaitheribessbf0GRB]Asspraying,

the: i I rs constituting the polishing. cloth of the present

inv]en |08r!§,% Egcﬁygég {e{:a]l ﬁp%’oﬁlg"r%\l’(?en, %6@%%%@%8%%&%%8r@%lﬁfﬁjg r@g@ﬁiy
etcusaié. MAnRtoNg thu, eonmeBBEe hRNEIRHZRIINT WBRPRISIBESS the
represented by polyester or polyamide are more preferable since there

areSRHARY PRSP RilsHPRERIAG IsdmivisnbRTiaRsie I$inee gl iTg Pestioprcost,

poIgfe%ﬁﬁl@gﬁ%g{_m%rﬁwétt&g{eferabIe since heat resistance of the
ultrafine fiber is good. For example, melting point of PET is 255C, N6 is

[0024]20cCthadpityiangiclaticofPha piesZ0Cinkedtionthieip tlymerasdgitivegersections
such as patrticles, aflame retarder or an antistatic agent may pe contained,
o CHUHER COHTSTRITRR b8 SO AR At oS Ho Cex
IMRaip dkeP BHYs IR RAY PR EPR 28150 NanedRe e oRsTHWiNS 4R, in 50

polishing cloth of the present invention can be obtained from a polymer
alld/afsess o8] imeprefesshRb aeiv ek polising atogritiogeteckrimanicroscope

pre iberis.an island-in-sea type fiber obtained by usin

o A R O ot SERB S TS U e be
soldbtitiesrare bpnitifeliowiagoregnt. Fhktiss nelytaes alleyfdiRmiag ersiy
solubletﬁ)oj mer constitutes the sea (matrix) and a hardly soluble polymer

corfTENNG ERHNe HRRRSIS) CRIETY R R eai BN B IRiplr6r ahéne
islapgddereaitbs atzanohdslarida sy dlmied Wz%%@ﬁgwcﬂlﬁﬂgtaagiaﬂb%% 8 mm

by observing a cross-section of the polymer alloy fiber by a transmission
elegtid R mleadtoptoTEMA0GMica diarfate raﬁéaloftﬁé)fhemnffb@ﬁgemssﬂyldomly

g B e B e

fibentfadinthiibeea st SgROMSNBrNEREDI0 <107 to 1.4x107 dtex (having a
single fiber diameter of 1 to 400 nm) exposed on surface are counted. 50
pictures of surface in toial are taken, each picture is subjected to thé 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 needie punch or the like should be avoided and are not
used for the judgment. The intersection between the ultrafine fibers
mentioned here E_s 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 paraliel without intersection or a portion where fibers are
fibrillated is not included. In addition, intersections between bundies, formed
by aggregating 2 or more ulirafine fibers, with each other, or intersections

between a bundle-like portion and one ulirafine fiber is also not counted.
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be alloyed is very important, and it is preferable to highly mix by a mixing
extruder or a static mixer or the like. However, since mixing is insufficient
by a simple chip blend (Patent references 3 and 4), it is difficult to
disperse islands in a level of several tens nm. [0027] In concrete, as a
measure at carrying out a mixing, although it depends on polymers in
combination, it is preferable to use a twin-screw extruding mixer in cases

wHe RIS YRTxiGEER BRI CRIGRIP AT B P RIS Wisaline fhassign surface of
usgdhifig PTRIIREIS Hhaliemunass el digionsis =000 Q0 P9 eral

[0028] In order to circularize the island domain; combination of the
polyungiredscarsnaesialed.impenant, i isdnaseaantilsainterssations between the

t.pol d th tpal i tible, . .
bt O e LA A I biE REISHIREGIPIRGaHizining
island grranesempoliragirissatirafively slisnsssadsyficientlerbgs bahe 50

reason, it is preferable to optimaize compatibilities of polymers to be :

coRIBHERR dNBTSrRHRIEbhr (R0 PagrseisiatesollibRifyasausndhe (spofibers
4 lue } ich ref ' f
e R R L g LV

begpassibhe tratatpobsaaaaley dehieved gaadhcombatiatitys sobkairecoy
with polérr]’rwrs ha}/i%g_ simjlar SP values. SP value is known for various
poRPR¥FNIRRGLYILRERBIPR described in "Plastic- Data Book”,

[0025F0ad tRd AN Atak KasRIMenidas skt 188 Bﬁ@ﬁﬁﬁlgﬂwiﬂe present
Department, p189, etc. When the difference of SP values between 2
pORITEAS. PRYS BRI/ AT evaimidereryalidizimuypharsdez aubidef(fRS),
islapd ¢ . in iil] ultrafine .dispersion are easy to
MR LT RET O BT

tereghibsdateddifgroves e I palvesidappsaiorateheer Ay 135k 2rnd are

it is a preferable example, but as to Nylon 6 and polyethylene, difference

of BEARRENG Sopidkimating PeiM amene b anty it)igth%/éﬁlﬁiﬁﬁa pgint of
an5@1%@%/%@%@&%9@?%@@'Sré%’é}%_%]&grﬁ%‘érm?rég@fa\ﬂasoéﬂ%ge

also important and when the melt viscosity of the polymer constituting

islatigagnsefitards geodthatof exaswlethediingpconpbRET iBRGHYE,iNG is

eai\ééqe%gg%xlglig&%sggds i(%ﬁ.eAT;%i?l%‘f‘jc?O%ﬁf !Jrsl the polymer, additives
such as particles, a flame retarder or an anfistatic agent may be contained, or
another component may be copolymerized in a range which does not impair
property of the polymer. _

[0028] 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 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 conirol 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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easy to deform by a shear force, it is preferable in view of super
ultrafining. However, when the viscosity of the island component polymer
is made excessively low, it becomes difficult to increase the blend ratio
with respect to the whole fiber since the island component apt to be
converted into a sea, therefore, it is preferable to control the viscosity of
the island component p%\lgmer to 1/10 or more of the viscosity of the sea

conPEERPBESHS TBBROFRITHE MR MYelhB 72 PRRIeEH 1ahe Beaaursor,
the pRisRINGAIQINRE K1oc RIERSAL INeAlRNBY §¥H R IEHYURIRGATeter

improving cushioning properties of the non-woven fabric, other than the

nanéfiebviisisrptdmstitliteinadibetin Eorpehepasanutmiding dibdeapolymer to

ingle fibe fi f 1.4x10" ) f polyami v
S R RN e AR AR R AR o
mixisgtritivever it Mxyiey printef, snreiness shieraighistheetiient

surface, an amount of mixing of, preferably, 30 wt% or less, more

prefeYabFMBSERPIRad Wikieaspateertrswhandibertirrifitaglt to disperse
emplaygds ﬂﬂ%@v@%?%@%?&ﬁ@ﬂgydﬁ?. limitation to the polymeric

elastomer used in the present invention. For example, polyurethane,

(0027 olyucoaciyuasthaneapolpumb aaiyitgmert polyaryliakemgrsindepends on
acg(lé?nitrileb,utadie e ehasto. er st¥rene butadiene elastomer or the like

cam BE IS5 ThRIGHYIAERT: PR AFEIRIARIDISES R A MRS RYGYLding mixer
polyisatinRheelyaieiRAeeREUsE B alaaiomar e aseteiaee B3 Afixer is

to the pogurethane, a polyester-based, polyether-based or

polyearhdriamreiasabiaithad theconmricrifidsinraisse QRRBAECR pomere.

[o02g] RSNk AS IS ARIACATCAIIRGNC o AR AR G HRBIRARS:

n alicyclic Isocyanate, an aliphatic isocyanate or the like can be used.
[0033}drsabelseiphbanardge inslaoplartareighhofbdspoiduceihpoaent polymer
50,000 to 12 300,000 is preferable, more preferabIP/, itis 100,000 to, .

308 & 6P RRBRTA B MBS R {5 S0 BHD By Bibid G fRmingiion of

VA9 ESIBAH)an cRIpREEI G AOBiRICTIPRaK BRCRTBRS REFSHYRLRA! polymer is

maintain strength of the sheet-like material obtained, and to prevent a

fallifffsiréspaesmkgidéeienty, bl endkatg@aeoB0d (D0 refdeabldtio

be%%%%iggscs Ptlw%é%iﬁﬂﬁgéegﬁ p%qymers to 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

(evaporation energy/molar volume)'?

, and it may be possible that a polymer
alloy having a good compatibiiity 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/m®)"2, it is preferable since a
circularization of the island component by incompatibility 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®%)"? 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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increase of viscosity of the polyurethane solution to make an impregnation
into the non-woven fabric easy. [0034] As the polymeric elastomer, it is
preferable to use a polyurethane as a main component, but in the range
of not impairing performance as a binder and uniform dispersion condition
of raised fibers, polyester-based, polyamide-based or polyolefin-based
elastomer resins or the like, an acrylic resin, an ethylene-vinyl acetate
resim, exarmbyweldoitainbdréfarttBemore, as required, additives such as

o0 R o R e A B e SRy o
degglorsat/may Eeneampay tHe ks KNP Kethewelishiroislatbiahf8ea, the island

present invention, it is preferable that a ratio contained of the polymeric _
elaSESRRSISNvRA YE s detea vt ReRelr diseerseitisinperitbrdsantapaymer is

int f % to %, Syr ndition, cushionin -
oS STy e Bt S O TGl er utratining
cotimiledap piopni sitel wisydbityaoh duatisindinechphent ibisyonatis erade
more, falling off of fibers can be decreased and when it is 200 wt% or

les€XRBEONR pIBtedpmaR ditisHIdR IBrfasm s Riand et yith respect to
beerBaHBRSANIE dhashiy R RANUHIPIRMRIS B YEBENS ADEFS 8 R0 a sea,

uniformly dispersed on its surface. It is preferably in the range of 20 to 100
widharefarerifierappjdratie iangeiod Bl \§soasity [FoBe]itlahdredsngonent

di i h b is subjected
or e S T o RV Brae T CLER o TR e e g
[003itate tHeisinersitetapolishvie B ategudaescUsdiRiAMY cloth of the

Accordingly, from_ the view point of morphological stability of the polishing

cloBfERETpIRYERIINE. tRat R GRITIRFUNG ardaBraE g SushicgBIBhraBedies of
" B RIERRNbIRPRIIN: s ARMARHAIBAANLIhIEn BOR AR # main

150 to 300 g/m2. And, from the same view point, it is preterable t
thickotepeoétheauolithidige kitkod tisén ple Sber ifiuentes & h4ké 0Erdeobr more

A B A B AR R R S
limitesl, Batideddsy fiashievelaweierMrafrerRs e BdmPIRTerbRIAd of the
in the range of 0.1 to 1.0g/cm3.
polishing cloth surface, an amount of mixing of, preferably, 30 wt% or less,
more preferably, 10 wi% or less with respect to the whole fiber weight is
employed.

[0031] There is especially no limitation to the polymeric efastomer used in the
present invention. For example, polyurethane, polyurea, polyurethane:
polyurea elastomer, 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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[0037] Furthermore, from the view point of preventing a generation of
scratch defect, a processing unevenness caused by an expansion of the
tape at the texture processing, in the present invention, it is preferably
employed that a reinforcing layer is bonded to opposite surface of the
surface having ultrafine fibers of the polishing cloth. [0038] It is
preferable, as the reinforcing layer, to use a woven or knitted fabric, a

oV OH RESHEEAR S MOLE. BERGEBRIILEIS 4P RPR-IRSARRGR still more
AMGReShan, 1501680 ie eaibest a Bﬂﬁ ISR IS REAGRESIASHL S rﬁt%%u;ar

preferable to use a film-like material which is uniform in“thickness an
physfight ka2 et tusnoes d] hecnrarsiaikseilde therfdintaioriteregtihefehe

those having a film shape such as pf a polyolefin-based o
oS R OB FE e MR P G o daed fagne fioer,
prefaiableytentising Ratysa®olimowhess aiossesahcanpbsaBildSsuppress an
considered. When a reinforcing layer comprising a film is provided, since

it iSHEEASRS 1655068y Hitor PRPHETIADS SeAIRY, e H¥pkenmigmpregnation
prom&ti@%%m%[pfgﬁié te surface of the polishing cloth at the

texture processing, it is important to make a good thickness balance with
[0034he sheétdipoinaienaktasiprising ibenefensbiefabaa fdsyprefatatdens a main

that a thick f the finished sheet-like material ising the
ron SSUBATEIEIS 611 7891018 4 RS 4 e IRENASER, 2 arinder and

rangerpfdirA EpshErsiam dEaTities Wems ReidrplapLoduniviberhordbat

reason, it is preferable that a thickness of the film'is 20 to 100m. In cases

wheROaHRGREsSdIahBObRiInRaARA aFtUNpITSIAR 3o o likeven acrylic
fab“?e'éi %eﬁné%%%ﬁaétwea%%@%j@gi@yﬁﬁ!S r%%%elisgzro{ﬁ%ﬂéeg en&%rthermore,

dimension ure 14 processiiig. €r hand, it'is

not eferqblecthaddbitiveisisnebsaaf heoliiranayan isrndssithan, 20 pmtisiate agent,
the dimgnsional change at the texture processing cannot be prevented,

and thAtIPERRRLS FINNinR SARRIRNP o LRRIRIeABIIg AANt an
becomperiR et %%@rﬁso? 26 drisMAgs I IR pERYRkigenerating a
scratch or the like. [0040] Next, production method of the polishing cloth of

[0038le Iprdze matisieingoridt oéseeipsasanidraiiention, it is preferable that a ratio
contained of 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
wt% or more, falling off of fibers can be decreased and when it is 200 wi% 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
wt%, more preferably in the range of 30 to 80 wi%.

[0036] If there is a dimensional change when a substrate is subjected 1o 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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[0041] The polishing cloth of the present invention can be obtained, for
example, by combining the following steps. That is, a step in which a
composite fiber web is prepared by using a molten polymer alloy in which
two kinds or more of polymers with different solubilities are combined in a
solvent, and a non-woven fabric is prepared by subjecting the composite
fiber web to an entanglement, a step of imparting a polymeric elastomer

to $aite0i-ROVaiNTabING kit suiretartitisabbagliatogiaidusuiidifying, from the

said_polymeric elastomer, a step, of forming. raised fibers on surface
Sy T PRIEG BFRRD S el e R ARy et o the
fibesrbyatissaleingoetisandiemaviraoine, 1ersty saliadobrerdremsrapid, it is in
composite fiber. [0042] Since it is difficult to produce a non-woven fabric

dirdBRY %8R Qh QP16 er btalhieh GRIMBECATBrBRISHGS Bt of the
f . _ . fhars in { _
Sl huenarils fth ey ARt %ﬁ*@%@%ﬁm%g%?%%m
meptiaressiagodsthecttepsiane taddn thatratdestf 8. hoo- bric is
reEar d by using a palymer alloy fiber obtained by using 1,\aflt_,rj!llolten
1003l RSB IRiEh BB FOMbR! B DO RRIRIRAN S BT Roefect,
a slypptassinfures et rsdtiafing ibersais v eneratethdramBitxture
polymer alloy fik e(;hThe metkf:};?d ofﬂgbtalnéng thefg)ﬂmoven fabric
ri¥RCERY NBe pAhshiigsothnyeti® Prékisnpia garmdoeep Hoiily
ﬁr%i?% OH :13% eql%%al&‘oer%’ 0% % SIRYISH Pflne”t SARB'0%80e 1 aving yitrafi
island-in-sea’type compos(&e spﬁnrﬁﬁg,&a sp&)ﬁ %/Cpeegcom(?:)gs|tea %%lﬂﬁ‘iw&golﬁ ratine

thefikersar fhe petdhiigdooltng fiber nonwoven fabric directly formed by
[Oosgﬁinning methods such as spunbond or melt-blow, a 15 non-woven fabric

talh SOREESG B R A TR BGOSR FVREHR) HS SR NP YRINBFiKBIeg dabric, a
depogiiaf R R SHRRURIS Y S R%ING: HB RIS ESIRNL PT SO fk SNAMESHAT

knitted fabric, etc., are preferably used. Among them, a long fiber
nonwdiengabeaoitana®iddbgarrymirnba mdatieth bekisier eikaedisingyitis afore

L e
methsiel st atiagaatdprtiveb by extruding a molten polymer from a
[003&]3%%6 tg@?@q“ig{}setroitbig ?#g tfiﬁ)f?ﬂer?ﬁggt?o?‘:@i/v Qearté?t;gggdhg/izn%og %i(l)mSgggpe suich

as of a polyolefin-based, a polyester-based and a polypheny! 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 to 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. 1t is 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 10 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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high speed suction gas, collecting the fiber on a moving conveyer.
Furthermore, a method of obtaining an integrated sheet by subjecting it to

a heat bonding or an entanglement is preferable. [0044] Furthermore, it is
also possible to employ a method in which the sea component of the
island-in-sea composite fiber is an easily soluble polymer and the island
component is a polymer alloy which is a precursor of nanofiber of the
pre¥yeneissiagtior) anbasleadigrablibenmipredeisblissobigtd®itickness of the

therefrom. At this time, as a fiber to be spun, polymer alloy fiber obtained

oy UGG FolEei ahes Aoy IR RIS RN GBS pbijrreture
withrditaseing selubdities preveonaingddnisdvaied8s FO0SIANGIACEER rigidity
composite fiber in which the sea component is an easily soluble polymer _
an@ttfeeivrhnle eoipERe I hhnaeaslodNobe BRtERNRicAS!this is impossible
napofiber i tanglement of the fiber web

is r[t}gtfé gg‘é@éﬁ%‘ﬁ%ﬁ@d?%% Fn%%ﬁofsﬂs%%%ns needle punching or water

[0040¢t Hertpnopicatidre rmygphopr iitéhe solisbingc|BAS] thidsppeafenailedhaba is
number of punches g?f the needle punch is, from the view point of
acﬁiﬁ%ﬁ %dd'gn &rface condition by a high entanglement of fibers,

[0041309R4BA0AR SIS IE. pMmitifslaonoi e PROBRSAIES 38 2 xiliShle, by

impossible to achieve a predetermined precise finish since surface fiber
defoEMIBEE Boioteingstenexcebas isnacdarrukicma csingmaite fiber

on I ility deterigrates but also fiber damage.is serious t

o eI REEE Gl R R hTAR SR T BRI pemore
densipolpiitne evithpligitedinaronasinvevendalyinsifiet theanesdisnpuiie is.
from the viewlﬁgnt of densification of number of surface fibers,

0. ZRYIHRYBF B (OGP RASYs SHRiet R g SirGerrariiaipareurhdaran

S DI R SR B

meicobakslimgiaatalfraveguitinpand sujidiyiag st gfdydsericle@stomer,

M %%eapporfs F()Sr%?ncdf r%i%)egqiyegg rizosn 'g&e g(r:%btlx/esragjlggggg to a raising treatment,
and a step of super ultrafining of the fiber by dissolving 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® diex,
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 poiymer alloy in which 2 kinds or more of polymers different in
solubility to a solvent are alloyed, and that the ultrafine 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



[0047] It is preferable that the composite fiber non-woven fabric thus
obtained is, from the view point of densification, contracted by a dry heat
or wet heat or both, to further be densified. [0048] It is preferable that the
polishing cloth of the present invention is, before the non-woven fabric
comprising the above-mentioned polymer alloy fiber is subjected to an
ultrafining treatment, imparted with a polymeric elastomer of which main

coMPRMERNES HaRyifeianalmy BinasHpRag Brethogod et alrisdinerhich
fallj Itrafine.fi th i ted, and t..
e el e R B ST I 8PEdbons o

exposazhar snifed {4004 9kto. additiorefontie peEK0SeAPRiPREETIAY a long fiber
adhesion bet\/¥§en the fiber and the polymeric elastomer, the fiber may be

prdtCRNE R FRBERIRG AR D EIVIR PRI HErsHaGR FaRitPiARIate View of
Polunsic SlRHGMERIRRALR AyMet e BEIRReF HERRAH S hE

above-mentioned, but as solvents used when the polymeric elastomers

(0043 relinspaprathondneiihethis furtresniizalitinaitgd sblibRide peksidaridemploy a
pre I ed. In addition, water-borne polyurethane which is dispersed
e R STt A R N T s o clime TSR e Rozze

imidealiior thes rTivpeenab i SN ahaas Ry datmeTsBEnthe SRIOWRNER by a
fabric into a polymeric elastomer solution which is dissolved in a solvent

andl @ FRPAATUABRNS e AP Slms EIRIARFToRG MRV IREFSBNEFP the
po'?%@rﬂ@%?@ﬁ{e%@%p%im an WﬁY\@Q@E‘e@QH% 7b%'§kﬂ?8cﬁng itto a
d ch their

polymeric elastomer may be heated at a température at whi
peffeahbnodingrermat sobatatizignintg areiribiepreferable that an

1004y B ok A Gno B R e (A IS R
rangmiidnth2eDmeYe| HPR5k1sBa Ehnohume b elastamebsay AR Slymer

colorant, an antioxidant, an antistatic agent, a dispersant, a softener, a

cod\idhieristantr SRERPRMRIMES ReREYANEr aHlavthicholsial ageeursor of nanofiber
eSS A OGP st
therefrom.
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
methods such as needle punching or water jet punching can be appropriately
combined.

[0045] It is preferable that a number of punches of the needie punch is, from the
view point of achieving a dense surface condition by a high entanglement of
fibers, 1000 to 10000 needles/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 needies/cm?, since not only
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in a dispersed condition on surface of the polishing cloth, it is important

that the polymer alloy fiber is processed into ultrafine fiber after forming a
raised fiber surface comprising the polymer alloy fiber on at least one

surface of the sheet-like material comprising the polymer alloy fiber
non-woven fabric and the polymeric elastomer. It is because the

ultrafining is carried out in a condition in which the raised fiber portion
conipigsipgsae By pieraligsibul islsiidhessevmeariaseriond toisause a
disp r in,the ultrafini and, by drying this,,it is.. .
posgé?e?%%(%égegr%%ﬁ#gehu f?%ﬁtﬁ%?f @%’In% ()F?mIyﬁlts{%ﬂr%ﬁlea%@govggsﬂgﬁ r density

surfateh¢00E8hbdbiter filsedrfivemaiviiie alishintiaiaie eldbei@maat is, from the
invention is obtained by a buffing treatment. In the buffing treatment

menfiBHeRATaT HOGERBEANG T RR 1 B SHHRSA S eIy hefycsnrataore.
[0046)Y RRBEBEDRIISe A RIRABARN Y RENHYS v BRATHRY t@%&i%&%ﬂ?lﬁé%@f@rame

a uniform and dense raised fiber surface by carrying out a raising fiber
tretarhertdryisd i dpersoRditiosr therethie vater s fonoisnumiosinaaised In order
fib(—{:cr} an tséli‘rqfacc?o fr%he pglishing cloth, it is refer%bl to decrease the load

of grinding. Sruer 18T GEGRTL MR Y’rn%iﬁtfmg , i%f%?gf&é(ﬁée{o rom a
appraptigtelyierny o awieke 0o Htao StagRs, A0 FHRREEFOLEANERRIPA is
or the like. Among them, it is more preferable to make number of buffing
stapetBra Ry e 3 stages or more, and coarseness of sandpaper

sedki F N Q. r [ in_ ..
0 R 8 e oS R Ve R R R B e,
polfyorerthdosidibeniniof detsifitafiganecatireceddes singyoh et aiinest heat or
fibers depends on the, component to be removed (sea component
co‘rﬁ)ﬁg?'rn% gf'ﬁ'@’é'ﬁ%i@ﬁﬁn}hﬁ)ﬁg polymer). For example, it can preferably
[0048)€ [ RIRYRIIBI O e wiﬁﬂiﬁﬂﬂgs%ﬂe%ﬁ%é B8 SSHPRARSTIR Rebefore the

removed is a polyolefin such as PE or polystyrene, in an organic solvent
sucrPBSMBHREhERbr erRMORGSIAgIdhe sy - entenedrobopetatieyifivdr is

TR A BB L U e o

disphish mlrafoverfirersrridhe polishing elotiBsusiage tefeetaliashieyeneric

4 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. |

[0048] In addition, for the purpose of loosening adhesion between the fiber and the

polymeric elastomer, the fiber may be protected by imparting with polyvinyi
alcohol before imparting with the polymeric elastomer.

[0050] Polymeric elastemers used are as the above-mentioned, but as solvenis
used when the polymeric elastomers are imparted, N,N’-dimethyl formamide,
dimethyl sulfoxide, etc., can be preferably used. In 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
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densification and smoothness of surface of the polishing cloth of the
present invention, it is important to add a physical stimulation in liquid,
during the ultrafine fiber generating processing or after the generation
processing. The physical stimulation is not especially limited, but a high
speed fluid treatments such as water jet punching treatment, crumpling

treatment s such as by using ljet dyeing machine, Wins dyeing machine, |
g BRI e AR A BT BRIR AL I RRRILE L WhicH their
tregément£i6es 2y heteuplayatampRiialiely in combination. [0056] In
order to obtain an increase of strength and dimensional stability of the

polldBiREEERFBPIS the! e Ssneietibie inchenessdirsiongsie bedfsatted in

ltraf] ' [ j t. h { ,
ol B e S B E g BT RRC Gle
is niitaéinpditiallyifirtite dafgeecbing2dMonss treating apparatuses such as

jet dyeing machine, a continuous steamer, a Jigger dyeing machine, a
[0051 Eei%t%y@ﬂ%ﬁ"?ﬁé’é’nﬁl%s&'ﬁ‘% ERéaaviEdmRRBIP GinARHT irxidRTEnAR

alsghnetafeReRAlYAIBNEE Jon R RRE N KR YRR S HS6BIRID 3D me

process such as a conveyor type drier, a pin tentér, a clip tenter, a
caléirislecdrnabeanipplicro o0 BZEAL mdeudiy fnt boridmikbenajrifercing

Iayerl%o the Bol'shing cloth of the 1.9 present invention, any method of a |
compoLnde . e
heat press méthod, a flame lamination method, a method of providing an

[0052pdhesieeplalisihgteiesnche ecrsrsindniaveicdrihsg sheetfikarsalgrigine fiber

may be employed. As the adhesive layer, those having a rubber elasticity
subhdipBRraRtraEiian sneshiitaereAEhamsdis ey ailiriit b imrpeiaat that
(NBR)..nol ) . - . '
COEEI%P gracticaélngbp%ﬁgﬁori?l%ﬁ% %%%i%%?gg ,amad %é‘?vgggsruc ggg{%mg raised
SBRearepfefer ablmphisingribthpdifon enployniip tne acdh dshat, cnecatifactoof the

the sheet:like material in an.emulsion or latex condjtion is preferabl )

ershBS L FoBUR Y DI 00 i AL D6r AL ERPE pRBcHGYer e and
polishipapiedhobibstdirsentinyeali Joomdhprdanmeiat R8s iR
efficiency and stability, said polishing cloth is cut into a tape state of 30 to
509G RN awhicBdhaaised fiber portion comprising the polymer alloy fiber is

dispersed on 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 treatment mentioned here, it is general 1o
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 io a multi-stage of 3 stages or

mare, and coarseness of sandpaper used in each stage to the range of No.
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a tape for texture processing. [0059] A method of carrying out a texture
processing of aluminum alloy magnetic recording disk by using said
polishing tape and a slurry containing loose grains is a preferable
method. As the polishing condition, a slurry in which high hardness
abrasive grains such as diamond are dispersed in an aqueous dispersion
medium i preferablgé used. From the view points of grain retention ability

and S9N REP REeS Y K128 Suitable for the ultrafine fiber constituting
(0054 a\@%i,smé@ﬁatﬁfQfet\baoerﬁﬁﬁmrmﬁ@tf‘%rg-%mm&'%&gé%gj’awlguoy fiber,

xamples [0060] Hereafter, the present invention is explained in‘more
detal witkthsiérehgeneradicanipizes $ainthefprbisaindrieetioteis aratdioitédue

thereto. In addition. evaluation methods and measuripg congitions .

et B B R AR L o et soluble
visgositve polysrenddeibdsrasity piarebdpRr MRS ARasEERS B immersed and
Capirograph 1 B produced by Toyo Seiki Seisaku-sho, Ltd. Here, the
stordHEFRE. df the pIRAIaRbAT RectRRPYaS Pl d eiitadimeesbureriEner

is ink i | i - d .
oy R e o e L B BN an
polyisd? indettirg coasiiakern zsithe!yestiey ipoint a4 dbisdtiatiealme solution such

temperature raising speed was set to 16C/min and an amount of sample
wa %8??&%‘%5&.#68%5?@(3) Observation of cross-section of sheet-like
[0055NaehRldpnbsaing flethRinEEtid: heririipdnacsddprlishineePiBldisperse

was embedded with an epoxy resin, an ultrathin section was cut out in

crodfraipgdinarairstiivn ki ieocelid setree 9 therslhyertine vaaaerial

A SRS PR, SR TIESERRN resen

instnwareivn, ht-Blieioktspetpradd ced thystdtdehimiddtion in liquid, during the
ultrafine fiber generating processing or after the generation processing. The
physical stimulation is not especially limited, but a high speed fluid treatments
such as water jet punching treatment, crumpling treatment s such as by using
ljet dyeing machine, Wins dyeing machine, Jigger dyeing machine, tumbler,
relaxer or the like, and ulira-sonic treatment, etc., may be employed
appropriately in combination.

[C056] 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 freatment of the present invention is not
especially limited, for example, known treating apparatuses such 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



(4) Number average single fiber fineness and diameter of ultrafine fiber A
cross-section of the sheet-like material comprising the ultrafine fibers
(polishing cloth) is observed by a 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

fiber diameter and the fiber

.In th f,t ihgl )
B B BV MR A RO LA B ERBRAT ARG, & TRRBARSaton
of thetraee kiR RRAIY RAIFY N CRIAL S & 5@ PPIMASR BRRGRISIBEIng

software (WINROOF), and this procedure is carried out at 3 places or

moRYeH ansténg ehesdlie Bialfsifiberaiabermpliadeads1BE fisiresve layer,

m t this time, k. fi exceeding 400 nm (1.4x10-3 dte
in %F%%%&S%@ﬁoi‘ % r?seésegc% é%q%{}ﬂss ?%Qé%: rﬁ‘%&on% %l?g I’Sé ' iﬂ%lg figsyene
diawisher ¢SBR) AG@ibatedieme (N lpoiparing asasuieddrigiebased
when the nanofiber constituting the sheet-like material (polishing cloth)

ha@3P RS IR RTHES se N BRNHRO LR RV ABkisa BRELCARIBY P Seasiglered,
meamuer el UistnandNaid sread iakenrar Al othalical AR i 6ARE Rring

circular cross-section. The single fiber diameter is determined by
calb@aiipsiviaraaertingniaibeasbactike Inaveriad naiuenui diersoglatex

fiber fineness is determined in the following way. At first, single fiber
AfRSSR B drtem

th
diameter & measurad .#ﬁﬁﬁ‘@ﬁ’i’(? ‘one place of decimals, and the

[0osshumbernafietthe daaiyned pomntre texnd othrdceingieftbehBNaNRsinis cloth of the

calculated from the single fiber diameter, and a simple average value is

deRERAREMHPIHOPrESERTIR KRR 3 RAREASENGEHHivienaverag stability,
singlefigsidinRgessth Mpmtevaef%g% shale sy flameith %ﬂ&ﬁg@'@usm as

fiber fineness are also determined by the same statistical means.
instrtaperfor WBsdT8e Piypessinduced by Keyence Corp. (5) Number

oo e e et
th&él_ﬂi‘iﬂiﬂ;gd@Rtby%W%ﬁiFQH%h%@f@a&é@HQtS@ﬁE}W%éﬁlt!&‘f{iﬂg l¥B¥e
That is, respective single fiber finenesses of nanofiber in the polishing
clo@edné is a preferable method.  As the polishing condition, a slurry in which
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
[0080] 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 1o start of measurement is set to 10 minutes.
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determined to one significant figure, said value is denoted as dti and their
total is denoted as the total fiber fineness (dti+dt2+...+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
[0062h &) IHRRDFRBIGS the respective single fiber fineness component with

re %Esﬁﬂ@@Q@?'%WMBWPBFREHG@IéﬂéPﬁnﬁ%Q'L??EQkC{BQB:éﬁﬂﬁ&amre in

single fiber fineness componernit of which this value Is large
corRmitb uteswhiphopetiyadé sheoputishimetlothwies 6df sudbdamoreliinghmoint. At

L A

thesahpie-wentenas! ﬁ'ﬁg{g_fiber fineness, i.e., a cross-section of
sheet-like material (polishing cloth) containing nanofibers at least in a

[0063)ofon RitrRvAlNR greahsarigencsiseash ivcrastain (Pelhing sloth) by
scanipg electron microscope (SEM) and single fiber diameters of 22
nanofiber of 50 fibers or more randomly selected in the same
crohsiseetibkeaneatesias pedshindg i is)caticd rabkatid dlaitaser et tesin, an
meagsure single fiber diameters of at least 150 fibers or more in total, i.e.,

it iS'GEEEH FRARNHE S A M inpeioss RfeiQnhsirstianArd the cross-section
de@m@gﬂgetqf@wam?@@ﬁ t&%tﬁ)b%%-mwgad?§iﬁgﬂﬁaﬁ99{assson

fineness. [0065] (6) Dispersibility of ultrafine fiber (number o

intélestRehR) SoferRcof itk etlikadditeriabfrsishineg clbih scbieptatdiy metal
uItr@JiBﬁ,{E}ers is observed by VE-7800 type SEM produced by Keyence

Corp. andfin a picture of the surface taken at an acceleration voltage of

20" REMaimedriingrdistarze00iFA mse arddubmpbifieatiamp2g00x, a
surface area of 0.01 mm' rg&g is randomly selected except ap“@arent

deféivByBhpnaYarRemeindedibes inaneshand dirmpletobritriinadiaer

SinaleHes!dempier fid SAAAY I R1BASPAANRSIAYTACRINRE fivers

sheet-like material (polishing cloth) are counted. 50 ormore surtrace

pictpesstinpribtineisakbacpechpicitransmission 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 singie 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 proces;sing software (WINROOQF),
and this procedure is carried out at 3 piaces 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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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
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

in_tétfvs%'aﬁw@dm B Srtdecedr dreispersedigteafiviadibershattriiesisg way.
W'tﬂtq‘ﬂ%p gw IreWeIihSifab?r(f&t&a}Q %3&%%#3 ersectloin %n l%s I a%g 81[ decimals,

oy P
more. A portion where” fibers partly con a portion where filbers are

pasaiitkvéthauttistessentivr dsdrmariwinyheredinetstaredibitatetbisripleness
included. In addition, intersections between bundles, formed b

agFEGHHGI IR ha iSRG f@@é@!%ﬁ@a&?@tﬁ@,’%E%@Yé&‘ﬂ%r@fue is
Deturern eI ARLON PR LRRIIAE et AR nabEPuEye

However, intersections between partly dispersed ultrafine fibers on

susigseofibadiméindasiihich the ultrafine fibers are aggregated in a unit of

seyeral hundreds are.covn}g)% 23 A c%se where | tergrgcti ns between tre
lExht! 80

ultra |F1nebﬁ53|ysaﬁ?gﬁr?é% LON i1 [ PR SRRl ghf S (e
(paliskingialed\cansadaing hratdtiedingdibrys are present at 500 places

or more in average is evaluated as good in dispersibility. [0066] (7)

Surkdé irstiHness oV Eub8RaY P& Srash FeddRYy Kavensr Gesasured in 10
lages, arbitrasi . sk
ortie N Rl e e R S SR L RS R F s

TMSHRO 0 sarfatieaoughness measuring instrument produced by Schmitt
Measurement Systems, In¢., and . a surface roughness of the substrate is
caTEe LD S RIS S R RN arWiPes Sensitusaiie mlishing
beepiner saalitadtisedgigaied dhat ihtReHHBINSIR NS - [CASH D)

Number of scratches_As to whole area of both surfaces of 5 substrates
afteespRstiveesprotelibpiiinenesses pfarrdfinetdndbepeltbingudoth are

IR BT R SRR RS eaRVEr BHAN RO Bha their
total is denoted as the total fiber fineness (dt(+dts+...+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



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) Polymer alloy chips were
obtained by mixing N6 (40 wt%) of a melt viscosity of 310 poise (240C,
shear rate 121.6 sec-) and a melting point of 220C and polylactic acid

ChANAMERRLElY 895 o Mere) (S0 W) o iy pusrao.

molecular weight of ,000, a melt viscosi poise

rate d.24-6 setithantearneiing @oins of 170CiDy Arivdd saiewt Sxisusing or
mixer at 220C. Here, weight average molecular Wei%?t of the PLA was

dTAPHANKY TP ARMGIGIISLRVAD ST HHAR) e EhRirafulaRsids tiikeare or
chigepform seldtion @f,%ﬁ%’*&é@éﬂwﬁ’fﬁ%r%ﬁ%%iﬁﬂu@ REerpeasyred.

This is subjected to a measurement by using a gel permeation
chivestogeaph (GPD), thaktes 260 0ariod uced theVdaiera @ona) ae 25CGhe

and, 24 a weight average molecular,weight in polystyrene equivalent was

de%r%ﬁé@egﬂg Hweedas%ﬁeqlr?eﬁ&%gr’@%gﬁ%ﬁout at three points in each
[oo6spaBpleragdhaisiiay erage aecings (Hebas & Weighbbalgrage molecular

weight. [0069] By a spunbond method, after the above-mentioned polymer

alBydas eférshepiniedateriaherbRENG aleliharigrEsiperaliiaéing fibers is

24 Talal] f4 j ' collected on.

s B B A R DL KR RS R M e cture
borfdthatsuokbetakerdet arcaoditieratiba tetipgeatdr20of\BQCvendtiadinistance of
prﬁssure of 20 kg/cm,. and obtained a Ion%fiber nonwoven fabric pf a

Si

ol A i AN BieAHRR O AR YRy AL DR EBREIMST DB TP Theange is

nq&ww@&@%&%@g ahpaid RONERSERIOY IRRISWASITHEF R tions
with an oil agent (SM7060EX produced by Toray Dow Corning Silicone

coetwegmiae aitaling dberieving fesivete tiheedipmelasight] Zoshe@wm
o RS R A A e B 5
narewolezh fabiioofroreciginekasdigie inonsigtne eitba paivmeiaday is
ﬁbgtrjb\j%%?e%bttg itnheedbounting, and an average value of the 50 places i.s
calculated and rounded off to one place of decimals. At this time, portions
where a polymeric elastomer such as polyurethane is exposed and ulirafine
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 poirﬁ where
one each of dispersed ulirafine 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 bundie in which the ultrafine

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



[0071] 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 imparted with 20 wt%
pogurethane in solid content with respect to the fiber weight b

im

SERRIHGRI RIS RE AR RFO BRI s Ao iR Haseilace area of
poky.@rﬁmﬁweo@&ﬁe%%m@éi%@éﬁap(ﬁéim@%yclé@f&%%ﬁﬂwﬁ%@qmaﬁne

nip rolls, and the polyurethane was coagulated % aqueous

soliiers e ® MBS HitGlklienpemtrrsiofSHCanehdeei DdElaatkd as good in
poI%(.vin%I aﬁ)crthol were removed by a hot water of approximately 85C. After
tha '%H BH5¢e was buffed by sandpapers of JIS #180 to form raised

[0oeebers. [HurHdeinallyhbe ssief dy@isgarachine (Uniace FLR type), by using
a nozzle of 80 mm, at a bath ratio of 1/27, it was treated with 4% aqueous

so?ﬁﬁ@?ﬁ@ﬁi@%ﬂﬂ@%ﬁﬁ?cﬁfﬁ(ﬂ@@f‘g@ 18rdd Fﬁiﬁﬁ_@’ﬁa@éﬁt{@ﬁ&é&ff@'@d ] on
waghed with waker 4. ét@%%mgﬁ’g 5?[3??%%35%?%%&&5%@\%gb%}&%nce
rarine i .AS a

the sea component and generate'u bersco sisting o

reswitrof hBy@og (REONEd itioly) irbthissihg diMieaoatesalfiomraubiikess

picture, the number average single fiber diameter of N6 was 94 nm
(7 BTG S RHES R RIELRE R SFITB b MSAg AR rvemay ne. and

X1Q'8 i de8*b00hAERS WAMANGEHERE QAR R} B0 RiIng the

mentioned hereatfter, the fiber fineness ratio was determined based on
themeasenethgatayfupjdtiipigee® a dsihigivgiveHecomaes sregdedybiag
maghine.i id. dissolving out pr e polishing cloth was imparted
w%g%%%[y%ﬁ%g%t%?\éﬂ%%Qﬁg%g%ﬁé Ibers were dispersed on the
[0067polishinpiclatiesuifacetfd®E3] Intersections between the ultrafine fibers
were counted by a SEM picture magnified at 2000x, and it was found to

be APdSetihater 98 Hhbed s alerssecir stbRiErire RBPOD N, RIRRESSING,
disP@.r,SM'EM!%%QW%@%@L@@&&P‘PH%E%é%ré’@%%%ﬂ@?ﬁ?&f&%es was

of 40 mm width, and a texture processing was carried out under the
folloveirey cem dividars N a7 F By aisindeptiisit & mhich alorsiasm sotesrhtby using

e S B R N PR AP SRIRS5d8 BPSVERIRR vatue o
the 10 surfaces. As the value becomes smaller, 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 melt 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 to be
measured. This is subjecied to a measurement by using a gel permeation

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

SCIRGUERCLIS 200 NAR.0 0 SRSSRE T SHIRER P hieh 905 400 dcrermined

unirormTexture ces were formea, an

gotHe [PRésLErampendrB dymedalloychine wemmbiaRe@d Dy mboRdand their
PBT (20 wt%) of a melt viscosity 1200 poise (262C, shear rate 121.6 sec
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1.6 sec’) and a melting

melt viscosity of 300 poise (240C, shear rate 12
poindifdET0IRObY finevirokes el aespinding teixgreat R0 [DOTT Bypan at a

bond method, af bove-mentioned pol lloy chi
R R Rt R R
SpittneyeReRse e BrRtiB Py B Rissiar reRliefieth L a RPVRGIREST 16%

conveyor, heat press bonded by emboss rolls of a press bond ratio of 16%
undRder Cofembiiioss aftarifranarbim 9d8Rikd anhadinpryRigssoreof 20 kg/em,
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coasistngafkaif pelyrmaenalloy fibers was imparted with an oil agent
SM7060EX produced by Toray Dow Corning Silicone Co, Ltd.) in an
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by using a needle with one barb of a depth of 0.06 mm, a non-woven

fanid bireanagir arieaegiiz vdisrarrset théhmofibeemaightideshaats of them
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weighidsiomfdgnatitgywithedle with one barb of a depth of 0.06 mm, a
non-woven fabric of a weight of 658 g/m? consisting of the polymer alloy fiber
was obtained.

[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 liguid temperature of approximately 85°C and
of a concentration of approximately 12% and squeezing by nip rolls, and
dried. Next, it was imparted with 20 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 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
poiyvin_yt alcohol were removed by a hot water of ap.proximatety 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 sgl;ee'zing by nip rolls, and the polyurethane was

coggdisfadygranide 48 febRRiGN BrteMRNSt ifRAiesWEeRadre g water 4
35(maad e dAME anfle H?XE@!S@%tm(@E@ﬁt% E%(%‘%%ﬁ%rg hent and

approximately 85C. Atter that, the sur y sandpapers in
thegsarraiwaytesiBadibple taositimg raided. fibAsa[O80} &irallylyirirthahe N6
samﬁ way as xamﬁje 1, it was treated ciiueous 27 solution of
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consisting of N6. As a result of analyzing the N6 only in this sheet-like

merbaRgefiberinmmsisaes, nthuintes albrageexinge A686 didnueteeronore, in
P n N . , the fiber fineness ratio of singl .
ot BRI b SRtk ANe, I8 (REH JIERESS IR A iiermiped

to sasethphngdreatmeningéhe jet dyeing machine in said dissolving out
pracess, the polishing cloth was imparted with a physical action, and the
u
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magnifie 2000x, and it was found to be present at 1513 places'in
avéciyy, iargiifxeoltirfmefihes werd dispewisgarsibiigypaishiupdioth surface.

83] By using said polishing cloth, a_texture processing was carted oyt
o073 e e lBS S B R R BRSBTS S e plre
pranessifiedad 2000taeadaughizersabQd BeRreaadBanyPdRbR{ces in average
scratches of 30, and the proc%ssability was also good. [0085] (Example

3) Wéﬁ%mmb@-%mm t&ivEe BFPRRGIRIING(26 RS- of a melt

o7 {500 RN SlE RS U 5 LR AR Al

mai¥e eesbinigphescklrried out under the following conditions.

[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 scratches 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 alioy 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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A 4 mol% were copolymerized, of a melting point of 225C by a twin screw
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

W ' Ing I r ’ i [2.54 cm and a .
e B R b e T b RE [P0
potyreer ey istaBesEbe) aras subEtiteg poiatcaf ding°Ghy a rosstapring

to prepare a web, and then, subjected to a needle punch of 3000
ne%&@&ﬂi%%tﬁ%ﬁ?g fon-woven fabric consisting of the polymer 28
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was imparted with 20 wt% polyvinyl alcohol in solid content with respect

to eprér e Weighting heleeghatkiyrwithaipolpargium af RIGHEN tipunid a

liquid t rature of oximately 85C and a concentration of .
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30% aqueous solution of DMF of a liquid temperatu
DMPchadvighytfyl 50comof were removed by hot water of approximately
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of 80C for 30 minutes and dried to dissolve out PLA which is the sea

cokBarBrNBrisiebyf gentraniinraemnesbier dhedinaswe@Tine sheets of them
e S e AR R St B
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x10-8 to 1.4x10"3 dtex was 99%. [0090 subjecting it to a crumpling _
tre e YRR g?épﬂe%gﬂ&mﬁgﬁﬁé%* consisting of the polymer alloy fiber

was obtained.

[0079] 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 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
1o 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.  After
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

o
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dissolving out process, the polishing cloth was imparted with a physical
action, and the ultrafine 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 mmz2, thus, dispersibility was

good. [0092] By using said palishing.cloth, xture processing was .. '
S S e R B Gty TSR G R R ssove out
tepurs processing ek asHfeemuahiese bl GdddimeantAiny mbercof
scratches of 20, and the processability was also good. 29 [0094]
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polyester film, of a thickness of 50 pm. [0095] By using said polishing
clo ﬂ,egeféﬁtgﬁ Brdtelihg W : g}%éd%‘ﬁt?ﬁ]cf/he same way as Example

(00811 BP2ELRI PUNSKANRRHs JuR iaRBIeAsioR A jBsBshing SRtk aid

was prevented, the disk after the texture processing had a’surface
rosipRrRivneont PIonas dhe meksune deihtetasioieoiethwithea physical
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an island-in-sea type composite ICh Islan

[0082polyitees ediiynshipsved MOIRE ARATIEE fibedsitvdrsaropitidd BaaCSEIMoNER e
is polystyrene copolymerized with 22% of 2-ethyl hexyl acrylate, .
is|§ﬂasa§&mé}bﬁg%ﬁ¥m %”ébvfz\d%%%‘lﬂﬁ%@eoﬂ@m&’% JduaeRs in average

COMRRQR#EcEINAIE el BASRRSS hide> 4 @fﬁ#ﬂggﬂaés%vaaar oximately 51

mm and number of crimps is 14 crimps/2.54 cm, a web'was prepared
[0083fhrBygs iy @ aid potisdingp platipreciesdease andabsesing was sabjiectenttindhe
needleé)%récha%fgooo nlee{jles/cmz by the needle used in Example 1 to

thesr%@y prepare a)%ipﬁz?virig a weight of 700 g/m2.

[0084] The disk after the texture processing had a surface roughness 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 wi%), 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 1o a needle punch

of 3000 needles/cm?, to obtain a non-woven fabric consisting of the polymer
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[0098] This felt was imparted with 20 wt% polyvinyl alcohol in solid content
with respect to the island (polymer alloy) component by impregnating with
a polyvinyl alcohol solution of a liquid temperature of approximately 85C
and a concentration of approximately 12% and squeezing by nip rolls,
and dried. After that, the sea component (copolymerized polystyrene)
was removed bIé 30C trichloroethylene and a nonwoven fabric consisting

of APHrHBRIB ARG OhEING IR GHL 925 of approximately 0.08 dtex was
[oosa?bﬁ@ﬁem%%bﬁhwmmﬁﬂg%%‘Wﬁlimm@%@\wﬁm DMShot in sotid

solution of a polyester- 30 polyether-based polyurethane and squeezed by
nigeoitsnbuwithaesprht 18 thadkgsslyweahhhy impotigredingiwittith pedpdoy!

he fib ight, and the. polyureth lated by 2, 30%
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angopiyNiratiglcehabperdremayac oy dhet svpieeahanprafimairly #RCdried.

Next, the surface was buffed by sandpapers in the same way as Example
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By subjecting it to a crumpling treatment in the jet dyeing machine in said
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a S padsert fibagnified at 2000x, and it was found to be present at 1589
laces in average in surface area of 0.01 mmz2, thus, dispersibility was

i9089§o€’ﬁﬁtb\&é@]t%? SRNG WY FoRARPSoth, BYaRiiieaREoatbidganaueous
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processing had a surface roughness of 0.18 nm and a number of
scriténesiohds thadatecoprpezsabilio/thersbggayesdie 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 58 nm (3.0x10° dtex). And, the fiber fineness ratio of single fiber
fineness of 1x107 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 ulirafine 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.

[0083] 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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[0104] (Example 6) Polymer alloy chips were obtained by mixing PBT (40
wt%) of a melt viscosity 1200 poise (262C, shear rate 121.6 sec') and a
melting point of 225C, and polylactic acid (PLA) (optical purity 99.5% or
more) (60 wt%) of a weight average molecular weight 120,000, a melt
viscosity of 300 poise (262C, shear rate 121.6 sec’) and a melting point of

7 twin screw extruding mixer at 250C. 31 [0105] By using a
[0094it£%p%eaﬁ¥eﬂreg)an island-in-sea type composite fiber of which island

componieatésdhesabiveermaasrimnathnotgner el seaicBMpNert d8d a
copolymerized polystyrene used in Example 5, island/sea ratio = 80/20
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crimps/2.54 cm, a web was prepared through card and crosslapper
préxessply drahthpressvhandingebtrdtin a pebdisteuiich of 8800kness of 50
needles/cm2 by the needle used in Example 1 to thereby prepare a felt
hé(/iﬂg a weight of 700 g/m2. [0106] This felt was imparted with 20 wt%

[0095 PayvinihaleeielibIRpliHCeniBNWER RS PRS LI Ee SRR RALMIBHAR.
component by impregnating with a polyvinyl alcohol solution of a liquid
te FTERWRY éﬁaﬁ@@ﬁ?@tﬁa‘tely 85C and a concentration of approximately

j ' ' that . nent
oss| SRR B Ay MR R
nameosetethlile cisisstiegtoé whxdine filnerssaing siadle §bdadoeoaghmdss of
approximately 0.08 dtex W?.s obtained. [0107] This nonwoven fabric was
impreg HHfé’i‘P%é/iﬁwW?@o%ﬁ&ﬁ%?%oﬁ&e@eﬁ”ﬂd@@tﬂ@%ﬁ%ﬁ'E‘ty was very

p gthane and squeezed by nip rolls to impart with 19 wt%
polyurethane in solid content with respect to the fiber weight, and the
[0097hollrirstidadivas coagulated by a 30% aqueous solution of DMF of a
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fibers. [0108] After forming the raised fibers, in the same way as Example

1, Bxaqpledicpa component is polystyrene copolymerized with 22% of 2-ethy!
hexyl acrylate, island/sea weight ratio = 80/20 wt%, 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 wi% polyvinyl alcohol in solid content with
respect to the island (polymer alloy) component by impregnating with a
polyviny] alcohol solution of a liguid 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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with 4% aqueous solution of sodium hydroxide of 80C 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 (8.6x10-4 dtex), and, the fiber fineness

ratio. of single fi finen of 1 x1 P-'to 1.4x10-3 dtex was 68%. 32 .
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physical action, and the ultrafine fibers were dispersed on the polishin
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processing was carried out in the same way as Example 1. The disk after
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(Example 7) A polishing cloth was obtained in the same way as Example
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generating processing. As a"resu alyzing only in
pohhindfielatihdsaih af aEAlpictutiee this oolyhetlsgragshiigottotibéiom a TEM
diameter of the N6 was 125 nm (1.4x10-4 dtex), and, the fiber fineness
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dissolving out process, the polishing cloth was imparted with a physical
acto; 4ntoif g atRmeaisérs were dispersed on the polishing cloth

oo R e e R e
platiesdiviageoagprivessiate e oy GlommeadhnmhahisprsthildyWascal
good. [0114] By using said polishing cloth, a texture processing was
caRi@oaiisliie ultrafine fibers were dispersed on the polishing cloth surface.

[0102] Intersections between the ultrafine 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 texture 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 wt%) 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 melt 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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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 33 every of the

jo105{TBIPESHANS QeRte oIS RS, g‘foug@%%gpfﬁﬁe%s?{gog% Blmich

serve piCtures magnified at poli
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dispersibility was good. Furthermore, hard disks on which a magnetic
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drive test. [0115] (Comparative example 1) In the samé& way as Examp
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alcohol in solid content with respect to the polymer alloy fiber weight by
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appy imatgely 85C and a concentration of approximately 12% and

squeezing by nip rolls, and dried. After that, it was impregnated with DMF
[0106%olthisrialf wazolyrestermd héth 20 beise chpblyirmeltiadaehof i solid entnddionath

approximately 12% and squeezed by nip rolls to impart with 20 wt%
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liquid " temperature of 35C, and the DMF and polyvinyl alcohol were
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W el it t d with 4% aguequs ,solution of sodium

P b R R e S BTt g ved by
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As a result of analyzing the N6 only in this sheet-like material from a TEM

pi@REARd RERTENGRS 2h @RI idHEEiwt wes obtained.

[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 approximately 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%.



was 94 nm (7.9x10-5 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. 34 [0118] Intersections between the ultrafine
fibers were counted by a SEM picture magnified at 2000x, and it was

t ' e in_s r f0.01 . .

010 e S SR ED M AR R o s
texiise®|pingessipgorassatiedaighimthe osamesvayastedamtple bhibeal
disk after the texture processing had a surface roughness of 0.22 nrn and

a AGHBEERIE REdIREIRBE WREE JiFRe 8% WRJReeRiRRIDdsdatisyrface.
011 OB URASR ¥R FO BRIVRSL SYHE SR MU IR S WAS LR Al WY PRIk Hcture

texture traces was insufficient. [0120] (Comparative example 2) In the
safmeanbizd S EXaBesB)thil wsiadahbpihyiepraianthipi@0 places in average

N6/copelymerized =20/80, a polymer allgy, non-woven fabric,
o L B ot 1 B A MR 4R & weigh of
[011116 18yalIAgas dansaiedg [Ob] 4 iscps-provrisiatyiouas st bR the

hot water of approximately 95C. After that, in the same way as Example

1, ARG B AN I M RISuboud Neuflisb b n e bairenyienssiat sota
fo%éﬂﬂ@%ﬁ%@%@&%_ tﬂ?ﬁ%d%ﬁ?r‘?@ﬁ%ﬁf%%‘&@ 5 BOF SR8 the

component, and ultrafine fibers consisting o were generated. 'As a
resottossanblifaingeth g gabydin this non-woven fabric from a TEM
icture, number average single fiber diameter of N6 was 58 nm (3.0x10-5
[011 2ﬁtﬂ%‘?ﬁy‘?§% woven fabric was impregnated with DMF solution of a

polygsirhinglxrihewhassstapypthree i RareRtralian ek 1 except carrying
approximately 12% and squeezed by nip rolls to impart with 21 wt%

pojliretshbaatirRaipRtte i@ beraua miawieelisoigiseshdne auiPLA by
OB A AT SRR SRR PR SBOEY Lo
thagsiie slefegavas tbefda byisantthsperisiitoectaméovayBfkampnles, the
! tr?u];%rbn;rr%i\?gr%ggesrigg'?go%g diameter of the N6 was 125 nm (1.4x10™ dtex),
and, the fiber fineness ratio of singie 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.

10113} 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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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 35 magnified at 2000x, and it was
found to be present at 142 places in average in surface area of 0.01
mm2, thus, dispersibility was poor. [0123] By using said polishing cloth, a
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[0124] (Comparative example 3) By using a staple fiber of an island-in-sea

ty ¥ éé@a@éﬁ@ fiber/oMAsi SR SNaRE Bovh Papiehinaies qasywied e dismprsibility
of PBT/ =4 | nent.is the .
coggé-rﬁ)g?%édqé%%g%%gﬁ%i@a@ ‘%%arsnﬁ;%ﬁﬁgﬁgganﬁégae%\%%ﬁ rr;a igo;med

8042EMitSe, teutubeprddelssing iss6 ésloalisnrhmipaitef singie-8hetghness of
fin%ness is 3.5 dtex, cut Ieré?th is approximately 51 mm and number of

crifBSHOEH A6 PBIBRT of s ivags nepare dish Ay daft and

[0115FT e ARRaERIRCERSRHIBNY then, it was subjected to a needle punch of
4000 needles/cm2 by the needle used in Example 1 to thereby prepare a

feltrEerspawaight s Foognte] (0285 NgsHielINGAS ikpadied witly2@r alioy

Wit lyyi Icohol in salid,content with respect to the jsland
o R S N TRl e BB rosterd
tempesapaseaf BppeadnaiehcBberand palgnraIRoRC-ApRsRRMNENaving a
12% and squeezing by nip rolls, and dried. After that, the sea component
waESGNOEE R HOE Wrh RhtRinRlene! At RORYRYE TR plsivas drnatiag with
of sdtrafine. fibar . P : 0

ksl [gé:{?g\sl]ﬁq § B ReREne %@ﬁﬁ%ﬁ?ﬁ%ﬁ%ﬁﬁ@%m@
sofinrwstighidlyestpregraliietheithas e lyvipyiatitane swl smreet edigyid

R A S Bl sy
aqugwaﬁ@lsl@@éézﬁ% AfRrbingiChrRNepRIGIUrA RS St 3P 8s RV Egnated
an\%ili hog\i(}irll»ylsgiﬁggglg}lzr%éiey@g'{ve?qp%yether—based polyurethane of a
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.
[0116] 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 dissolve 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° diex).
[0117] Finally, thelsurface 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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hot water of approximately 85C. After that, in the same way as Example 1,
it was treated with 4% aqueous solution of sodium hydroxide of 80C for 30
36 minutes and dried to dissolve out PLA which is the sea component, to
thereby generate ultrafine fibers consisting of PBT. As a result of
analyzing the PBT only in this polishing cloth from a TEM picture, the

jo11af MASL AL ARG Y dRmRe B il S P G Scture

neness ratio of sing er fineness

1.4n:Qr3fdean2G008%ar0 IXEk Ifallyidthe sorfreeanaatordied layes in average
sandpapers in the same way as Example 1 to form raised fibers. The

ultt3FHETRGE SR SHHALE Wete HYtregiseariblity watePQate and not
(011 Q?isﬁﬁ@%g‘*ggiﬁ WERSAIAY"EGH 08 WRichdNs Quidles, WRESHAISED out in the

ntefsections between thé ultrafine fibers were counted by a SEM picture
masgifedvay 2600xasimdat wasT fodidisto dfeep tbscieddin230r ptasesdnig had a

i .01 , th di ibili .J[012
By LR o e Rl o S e L s f o And.
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surface roughness of 0.49 nm and a number of scratches was 264, i.e.,

theVASIRRSE anecrattreaity &Y isrgereolraopsovs artiieexample 4) N6
f i |t Ofoise (262C, shear rate 121.6 sec’) and a
o1 20215%?9% Eéi%%’?z%%&a Er%j E of a melt viscosity of 1450 poise (262C,
shéathatealfd ¢aeel EndmphelingyposingAhe payenerixaidpyisvan
screw extryding mix 60C while metering respective polymers such
L e R?Wﬁ%gﬂﬂoé(ffé‘?%&fﬂéeékfﬂﬂﬂé’d frymisting
fingf Bodesé ALsaivRaned ig@per atyrarAEARD Galing's SRMBIALGF BRIDYNE? was

speed of 3500 m/min by an ejector, collected on a moving net conveyor,
he&bpd.bonded by emboss rolls of a press bond ratio of 16% under a

i ' f 20 kg/cm,
012 R PSR RS AT R Rt B e

andieewthight inftR8G o v 1RO ERbenpia-Wyoviertiehide eafsisiingobsais

pog/gptﬁ{oarllg ii%eggc\i,\ﬁlgrsnikny%%g%e 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 (3.0x107 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 wit% 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



with an oil agent (SM7060EX produced by Toray Dow Corning Silicone
Co. 37 Ltd.) in an amount of 2 wt% with respect to the fiber weight, and 3
sheets of them were superposed, and by subjecting it to a needle punch
of 6000 needles/cm2 by using a needle with one barb of a depth of 0.06
mm, a non-woven fabric of a weight of 648 g/m2 consisting of the

polymer alloy fiber was obtained. [0131] This non-woven fabric was
imé@%f{ﬁﬁ?@%%%p%fwwaeﬁ BHOARS BRI @ARBh BVt BiRReRs 16 Average

DO!M@EF@MJFQ@W@%WMWH#SQPB@E&Y%NR%%%V' dalcohol

solution of a liquid temperature of approximately 85C and a concentration
[0123pf Bypreiicaaity pelrhing clqtieexbeuoyanipookissivglwaiedaetpisivimshe

imparted with 18 wt% polyurethane in solid content with respect. to the
oS g AR TS R B e SR ER BiaBessing Wea
pobeiarirasem nedsusethaseane saeaaing dyonisdielsnasdiie 100, i.e., the

polyurethane was coagulated by 30% aqueous solution of DMF of a liquid
teripErafirafsiesaichaavde 196 and polyvinyl alcohol were removed by

(012 4510&&@‘35%%?8{@%%@50' After that, the surface was buffed by

Sandpapers of J 0 and 600 to form raised fibers. [0132] Finally,
it vigys trsiaged stipl eofienedb A5 dnd dnesbauypw dotripad st <litsotvst which
PE which is the sea Qorﬁ_%(])ne t, to thTreb generate ultrafine fibers

col T GOTRRNOR S e, ROV IR S0PNgE B ELAsARO s isth
fromyarhBM Picieecentiidinenibet o singhdinridineior 208y o

1100 nm (single fiber fineness approximately 4x10"4 to’1 X10-2 dtex)

ge ednhdsiemnabeeawsiaht aligle MR Yintietauondes aiisiBndnin 36
(si ier.fi . f which distribution was large. And,
M S R Rt G

waapAasinialag]Byranbmetingihbea of ermplRddreatorenbiitim e, a web was
dyeing machine in said dissolving out process, the polishin% cloth was

imPAFIR AN EOHRPRAN AEoR RUARRYIRERRSABRr SR Ns fergacsphiected
OISO A Do 11
fodhereberpeeseatdeliSTaninges weigetafd00 g/m?.

[0125] This felt was imparted with 20 wi% 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
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 polyviny! alcohol were removed by

hot water of approximately 85°C.  After that, in the same way as Example 1,

it was treated with 4% aqueous solution of sodium hydroxide of 80°C for 30
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38 in surface area of 0.01 mm2, thus, dispersibility was poor. [0135] 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 0.37 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 ry of the intersections between the
R Bl D SR ER FeCeR T e e
mageitied gbRee eltibgimotiskingcelates e GOPIRrative £xasuRles Anflyzing

4, was less than 500 places in avera?e, and _the dispersibility was poor.

Arhe R&d BRGNS ing SHIhcTTae AwvEE bRt afibiepeteben@verage
pr [ ' ' ' t T 137
R e DA (Len 0 i e Hber
Cdinpaestivebaarhpiegld tiber fireeskonnf[0£38] Tahld 2] (C13SK wasisiess,

o7 B e B A B SR ot 3 Evampe 1
[014GbrHhe Nsasemdientio isigArlishinersleh QhriredeY-diRpRaRia%kd in a

nanofibers, of which dispersion was very difficult, on surface, and has an
exbentia, sisaduiicEsasarfbarmh i was e slstacshsowhicbshehinindles
cowgrgq%%eeqachieved by conventional ultrafine fibers. [01411 For that
reason, theé present invention can preferably be used as a polishing cloth
wheteriseptidie beheasn undnumatite)fiparstiedecocaairgb isp SRS pisede
for magnetic recording disk is sub{scted to a texture processir&; with an

ultFBaAgHipredidN franfd Wahipund 1o PaBRASH! R ROP#FRA Ryerage
h-RllGrfacePrea of 0.01 mm?, thus, dispersibility was poor.

[0128] 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 0.49 nm and a number of scratches was 264, i.e., the
number of scraiches 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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"Onerdles/omivbyy wsing & aqqcﬁecyvcy"rp@@&ria o @depth 9008 rrong @
J “}‘nan‘]\na}ogghaf&)?i@ @f%e\leight of 648 g/m® consisting of the polymer alloy fiber
was obtained.

[0131] 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 85°C and a
concentration of approximately 12% and squeezing by nip rolls, 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 rolls, and the
polyurethane was coagulated by 30% aqueous 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, the surface was buifed 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 dissoive
out PE which is the sea component, to thereby generate uitrafine fibers
consisting of N6. As a result of analyzing the N6 only in this polishing cioth
from a TEM picture, ultrafine fibers of a single fiber diameter of 200 nm to
1100 nm (single fiber fineness approximately 4x10* to 1x1072 dtex)
generated, and number average single fiber diameter of N6 was 517 nm
(single fiber fineness 2.4x10 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 ultrafine 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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[0135]

[0136]
[0137]

[0138]

[0139]

[0140]

[0141]

in surface area of 0.01 mm?, thus, dispersibility was poor.
By using said polishing cloth, a fexture processing was carried out in the
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 polishing 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 Examples 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 polishing 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 ulirafine 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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39B SCOPE OF CLAIMS [1] A production method of a polishing cloth,
characterized in that, by using a molten polymer alloy 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 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 easilysohibe@oignransom said composite fiber. [2]

A production method of a polishing cloth according to Claim 1,

characterized in that a physical action is imparted in Iquid during an

[T} ultraftiRECRBEYJeRBIRRIHAT PRAUEEEIRGIBINafter BrécHERd dH prosegsigg otten
40 ABSTBALI Dy Thaepblishingelothicidhe prasest tovenireniissaepolisBingbility
C'Oﬂﬁ hraa\é'& ”%“Q&Jl?o%f% Is surface, g é%&c*é e a) O‘?%bé‘t%e it to an

single ber nenessis 1 xlO f0 1.4x10°3 dtex an a ratio ersin
the Féﬁ@i&@f’lﬁﬁ&;@ HIBER R ARGV E X FIIE 1 Pﬂki@ﬁcd?é@@@re@@@dmpaﬁed
more; tharsetenzed fanhatsaintersgetionzbetyeenis Eiabnediierswigaiated to

Sinolg ilsr 1ineness:ofdint 80 bt -3 e 9 fé}%ﬁ%@ﬁﬁ%ﬁf SHIEAS fioer

are gresent at 500 positions or more in average, |
%a%%b@é?%% fﬁ%ﬁfu%%&fa’f%aﬁﬁﬂwaeaﬁé%ﬁaw%ﬁl&%wo@éww the
200@3@@%@0@@%%%&0&5@5&61 fibdg. 2] 41

2] A production method of a polishing cloth according to Claim 1, characterized in
that a physical action is imparted in iquid during an ultrafine fiber generation

processing or after the generation processing.
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ABSTRACT
The polishing cloth of the present invention is a polishing cloth,

having ultrafine fibers on its surface, 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® 10 1.4x10° dtex is 60% or more, characterized in that,
intersections between ultrafine fibers of a single fiber fineness of 1x10% to |
1.4x10® dtex exposed 01;} the surface are present at 500 positions or more in
average, in 50 positions of 0.01 mm?® range observed Dy using a scanning

electron microscope (SEM) at 2000x magnification.
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