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F- 208446TR(SG DESCRI PTI ON METHOD FOR MANUFACTURI NG A
POLI SHI NG PAD TECHNI CAL FI ELD 5 [0001] The present

invention relates to a polishing pad (for ropghog446TR (SG)
pol i shing or final polishing) used in polishing the
surfaces of optical materials such as reflecting

mrrors etc., silicon wafers, glass substrates for

hard di sks, alum num substrates 10 etc. , as well as a
met hod for manufacturi dcder ixshi ng pad.

Particularly, the polig%ing 5§3k§f the present

i nventi ' S Fshi for

final porFipdofor SRR 2Pt &Rl Y.

the mrror polishing of sem conductor wafers such as

a silicon wafer etc., lenses, and gl ass substrates

i ncl.udes rough polishing primarily intended to
TEF@@JF&PeFIEPgharity and in-plane unifornity and fina

polishing primarily 20 intended to inprove surface
[0P8ddhness and renobval of scratches. [0003] The fina

polishing is carried out usually by rubbing a wafer

agai fibe paresenti invent i enagd akedet of Halbgbing Brét(foFerough

foam stuck to a rotatable platen and sinultaneously
poléetiing thefival 280hhshbnasi veedohn apdl hghdngotheisarfaces

silicain an al kali-based 1 F-P08446TR(SG aqueous
ofsobtittah fRad i 14 idwertatasr eeflecting mirrors etc., silicon
wafers, glass substrates for hard disks, aluminum substrates
etc., as well as a method for manufacturing the polishing pad.
Particularly, the polishing pad of the present invention is used

preferably as a polishing pad for final polishing.

BACKGROUND ART
[0002]

Generally, the mirror polishing of semiconductor wafers
such as a silicon wafer etc., lenses, and glass substrates
includes rough polishing primarily intended to regulate
planarityandin—planeuniformityandfinalpolishingprimarily
intendedtojﬂprovesurfaceroughnessandremovalofscratches.
[0003]

The final polishing is carried out usually by rubbing a
wafer against an artificial suede made of flexible urethane foam
stuck to a rotatable platen and simultaneously feeding thereon

an abrasive containing a colloidal silica in an alkali-based
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[0004] As the polishing pad for finishing used in

final polishing, the follow ng polishing pads have

been proposed besides those 5 described ab?M%oshQ%@ﬁkss)
I

A suede finishing polishing pad conprising a nap |ayer
having a | arge nunber of |ong and thin holes (naps)
formed with a foam ng agent in the thickness
direction, in polyurethane resin, 10 and a foundation

aq}igghg EBEuE?bengit%i.tt ?86%g?tk§¥eﬁ>i s proposed

tent Literature suedé abrasive cloth
[OBBQ final polishing, in which surf ace roughness is
expﬂessed as an arithmetic average roughness 15 (Ra)

of 5 or less,.is praposed (Patent Literatur 31" .

L0037 RE R B RS BRGERH o 15RO BOPPSR e WRPLASRAnS

provided, with a base material part and a surface
the iRt IQREE IRR/SRIMg REdS BRAVEHREHARY Fhassd Jespses, those

wherein a polyvinyl halide or vinyl 20 halide
deggpoPgAerPP¥eecontained in the surface layer, is

roposed (Patent Literature 4). [0008] Conventiona

[Ogaﬁ'shing pads for finishing have been produced by a

wet curing nmethod. The wet curing nmethod is a 25

met hddswide eff imisshine tdwneshies) pasbicetipen sdbigaiansdpbyayer

di ssolving 2 F-P08446TR(SG) wurethane resin in a
hawahgra dakgbl mumsgarifc 1enbvand t$uchhatses (naps) formed with
afoamingagentinthethicknessdirection,inpolyurethaneresin,
and a foundation cloth for reinforcing the nap layer is proposed
(Patent Literature 2).
[0006]

A suede abrasive cloth for final polishing, in wﬁich
surfaceroughness isexpressedasanarithmeticaverage roughness
(Ra) of 5 uym or less, is proposed (Patent Literature 3).
[0007]

An abrasive cloth for final polishing, which is provided
with a base material part and a surface layer (nap layer) formed
on the base material part, wherein a polyvinyl halide or vinyl
halide copolymer is contained in the surface layer, is proposed
(Patent Literature 4).

[0008]
Conventional polishing pads for finishing have been

produced by a wet curing method. The wet curing method is a

method wherein an urethane resin solution obtainedbydissolving

2
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di met hyl formam de is applied onto a base materi al,

then wet-solidified by treatnent in water, to forma
porous grain side layer, which is then washedg446TR (SG)
water and dried, followed 5 by polishing of the grain
side layer to forma surface |ayer (nap layer) . In
Patent Literature 5, for exanple, an abrasive «cloth

for finishing, having roughly spherical holes having

ur@%h&@x‘éerr%%anqrt iC hea tdan®i1elb 1 ckdahi?0 gBlveht such as
pro uced by the met curing nethod.” 10 [0009] In the

dipe rf'ol}gla QMEMEIy IS & Igask Qr[a‘%@ﬁrﬁlt hatherp
I’Tet a

annun Impurity-free purified wat "er

weggg%giagg ggf;%deEEES”%QQQU§n' wggawea EOCR! 2o A0 grain

ess?r oducti on ‘costs

) ere al so _anot bI

s B AR AP RS e o § é‘n)%tenem oha, 8%e9%8%110wed
In addition, the conventio aI O|IS€ ads

byt PRLSANAGONaSeChr BBF EftsSLaE BEPob? sufface layer

durablI|tyand|nfer|orEoI|sh|ngstab|I|ty because t
(ngpl Laveave an KekeardlibRga8EFGct urt@™ SR eoﬁH%@'raSlve
hand, the polishing cloth for finishing in Patent
clbthefar uf e 26h 519 ahasoiparedalilvh SPReré6aveRpiBidraving an
polishing cloth, has inprovenents in durability and
avéeag\éajaafaielstcﬁkﬂméﬂqr lefcause 30 pa, cks$ Ipraleabbyhte wet
spherical, but there is a problemof deterioration in
cudtihgbieithydresul ting fromthe fact that the starting
material is thernoplastic pol yurethane. 25 [0010] 3
[060B98446TR(SG Patent Literature 1. JP-A 2003-37089
In the wet curing method, however, there is a problem that
a large amount of metal impurity-free purified water should be
used, tremendous investment inplant andequipment arenecessary,
and thus productioncostsarehigh. Thereisalsoanotherproblem
of high environmental burden since a solvent has to be used, .
In addition, the conventional polishing pads for finishing have
problems suchaspoordurabilityandinferior polishingstability
because the cells have a thin and long structure. On the other
hand, the polishing cloth for finishing in Patent Literature
5, as compared with the conventional polishing cloth, has
improvements in durability and removal rate stability because
the cells are roughly spherical, but there is a problem of
deterioration in durability resulting from the fact that the

starting material is thermoplastic polyurethane.

[0010]
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Patent Literature 2: JP-A 2003-100681 Pat ent

Literature 3: JP-A 2004-291155 Patent Literature 4:

JP- A 2004- 335713 5 Patent Literature 5: JP-

2006- 75914 DI SCLOSURE OF THE | NVENTI ON PROBLEME 10 BR(5€)
SOLVED BY THE I NVENTI ON [0011] 10 An object of the
present invention is to provide a nethod for

i nexpensively and easily manufacturing a polishing pad

excelignind L AWANLIL Y and ol Lefing speed stability.

MEANS FOR SOLVI NG THE PROBL ] "The present
[ nvertitﬁe}%q%e@gtﬁ{}sé Ve, stJlﬂ,thI ?fbot%qlly%éﬁ,aqe probl em

descr above, a as a res he und that the
obj ec§_.c e .achi.eved by the faqllgw nuf acturing
et ho%&te%}ng‘]ttﬁeraptr%’% n—‘? i HVeht ggrqa\ﬁggqtlﬁgr eby

leted. 2Q.[0013] That is, th t _inventi
ol BPEL s SRR Tor: miRPacOUR Hg o ol | <hi ng

pad, conprising the steps of: preparing a cel

di sp&rd&dtuleitdid isi 'Fof BYOkedRAAAcal foami ng,

applying the cell dispersed urethane conposition onto

a base 25 material layer, form ng a pol yurethane

foaned | ayer having 4 F-P08446TR(SG roughly
DISEh&EUERE OFn{TéEc dNVEdtIE@Xcel | s by curing the cel

di spersed urethane conposition, and regul ating a
PROBLEMSe S &E SO EHDoIBYUMEtEhan®wENTaieed | ayer unifornly.

[0011]

An object of the present invention is to provide a method

for inexpensively and easily manufacturing a polishing pad

excellent in durability and polishing speed stability.

MEANS FOR SOLVING THE PROBLEMS
[0012]

The present inventors made extensive study to solve the
problem described above, and as a result, they found that the
object can be achieved by the following manufacturing method,
and the present invention was thereby completed.

[0013]

That is, the present invention relates to a method for
manufacturingapolishingpad, comprisingthe stepsof: preparing
a cell dispersed urethane composition by mechanical foaming,
applying the cell dispersed urethane composition onto a base

material layer, forming a polyurethane foamed layer having
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[0014] 5 The present invention also relates to a

nmet hod for manufacturing a polishing pad,
conpri si ngt hestepsof: preparing a cell di spersedi6TR (SG)
ur et hane conposition by mechani cal foam ng, applying

the cell dispersed urethane conposition onto a base
material layer, lamnating a rel ease sheet on the cel

di spersed 10 uret hane conposition, fornmng a

roﬁﬁhiyg H@??c%? ek:é)ﬁﬁheh%\é'dn%elrlguw Yushhef itedl cell

necte I's by curing the cell dispersed

d1§%g£gg€eunl 054 tdcﬁ%)omtj.leorpalgn@rgﬁﬁl% |§n§S@hlckness of

ereo ormw ressin rel easi ng

the relea et 0 foaned | ayer.
th35p?3@53f§§§n 58?P8§d58¥8 a po&agrethane foaﬁed
0 % (polishing |I|ayer) haV|ng roughly spherica
[ ?%lrere shgpe? anddoval spher e- shaped) interconnected
cells can be forped extrenel easi |y by dispersi
gas EiRhPEsSent b%V?PFéOBeP#éOIﬁe ﬁ5e§t§PtPn§e§§°ggfor
material by a nechanical foam ng nethod (includin
mametaahitang aRtifigER#bdF orB rpEEpaItd %S ke O : preparing
di spersed urethane conposition and then curing the
a oxll dii spersel uredthane comesition by meqhpnical foaming,
mechani cal foam ng nethod in the present invention, a
apmhging uche asell rdi speaif sy neesthane hmenpdel thigon onto a base
di ssolved, in the starting 25 material, and thus there
mat&r 20l adyent, apemihat i gereral ¢ose gherbnonfhe cell dispersed
F- PO8446TR(SG cells (post-expansi on phenonmenon)

uréﬁﬁéﬁeéoﬁbéﬁlﬁﬁohmﬁdﬁmﬂdga@ﬁg@b&@ﬂmadéf&mmé@&ayeﬁmav1ng
t he pol yuret hane foanmed | ayer can be suppressed and

ro@QEIy asyn of 1 @a 1 hi kB8pssnABdteReekliile Bavuineamrhe cell

dispersed urethane composition while making the thickness

‘thereofuniformvﬁjjlapressingneans,andreleasingtherelease

sheet on the polyurethane foamed layer.
[0015]

As described above, apolyurethane foamed layer (polishing
layer) having roughly spherical (sphere-shaped and oval
sphere-shaped) interconnected cells can be formed extremely
easilybydispersingagassuchasairas finecellsinthestarting
material by a mechanical foaming method (including a mechanical
frothingmethod) toprepareacelldispersedurethane composition
and then curing the cell dispersed urethane composition. In
the mechanical foaming method in the present invention, a gas
suchasair isdispersed, without beingdissolved, inthestarting

material, and thus there is an advantage that generation of new
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be easily controlled. In addition, the mechanica

foam ng 5 nmet hod does not necessitate use of a solvent
and a foam ng agent such as a Freon and isﬁjﬁﬁ%dﬂgTR(SG
only excellent in costs but is also preferable from

an environnental viewpoint. The pol yurethane foaned

| ayer has roughly spherical cells and is thus
preferable in durability Accordingly, when a materi al

ce%gﬁls JpRB3t2 %%ﬁ nP%Hﬁﬂ&ﬁ%%dd% %&%&h%@ oF unlformly

|ng pad havin a er, re vaI

BB b B b ars Sy gt e

I'S pre era

m_ .15 BRI EF DESCRLPT
SUEPF§g§eﬁlh%‘E mc%&ﬂé’pﬂ (%%@6%?8&%% SFL*%P@ r&vfey can
pol i shing pad in
bepﬁé?éﬁ'iyc FB&j‘FéﬁﬁlFéEMn‘gﬁo?%a%‘ébﬂ?' th? h‘@ec%w%ﬁ?nﬁoﬁ%ng
i n Conparative Exanple 1. BEST MODE FOR CARRYI NG OQUT
me fhed| JQENTPEON e F DI BT 2 b8 URRCE S FO4VSpErad aufamhR@ agent
conposition of the present 6 F-P08446TR(SG
suthvesitd direeay abd peepared &y caliyeekasildantf sangeyts but is
met hod (including a nechanical frothing nmethod), andis
alsot ppafeireblar fyom bm eediwonhentspest evpodntier The
aspects. For exanple, the cell dispersed urethane
potypapeshthenfosmpdepayed hys theudoly ovphegrical cells and is
thus preferable in durability. Accordingly, when a material
as an object of polishing is polished with a polishing pad having
the foamed layer, removal rate stability is improved.
[0016]
An average cell diameter of the polyurethane -foamec.i layer

is preferably 35 to 300 pm.

BRIEF DESCRIPTION OF DRAWINGS
[0017]

Fig. 1 is a photomicrograph (SEM photograph) of the
polishing pad in Example 1.

Fig. 2 is a photomicrograph (SEM photograph) of the

polishing pad in Comparative Example 1.

BEST MODE FOR CARRYING OUT THE INVENTION

[0018]

The cell dispersed urethane composition of the present
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5 met hods. [0019] (1) The first conponent wherein a
silicon-based surf act ant is added to an

i socyanat e-term nated prepol ymer produced by-3g8446TR (SG)
I socyanat e conponent wi th a high-nol ecul ar-wei ght

polyol or the 10 like is nechanically stirred in the
presence of an unreactive gas, to disperse the
unreactive gas as fine cells thereby forming a cel

. di [Si e e C 3
mh%ﬁf—’igﬁ S5, BB a Ry . SRR =l TS e thoa
., hi gh- ool ecul ar - wei d_ I | ec = welght .
(poPyarse Sk ToraRit o R AL fRe e outarly
_dispersjon to prepare a.cell dispersed urethan
L RLRBOST 1| DT S THETdSs SHY T 35BS aeyat { RRAAATE [T the cell
_such as carbon black may be added to the second .
o1 SpABERGNUEL T DBRE] COBPORLELPRC AR BXS83 "6 e in fod Lowing
added to the first 20 conponent containing an
metkodyanat e conponent (or an isocyanate-ternnated
prepol yner) and/or the second conponent containing
[0@L?] ve hydrogen-containing conpounds, and the
conmponent (s) to which the silicon-based surfactant is

adde(llj Sherfeioten¢ompoyest mhegw iima shéippasbasedsurgmctant
unreactive gas, to 25 disperse the unreactive gas as

is R ebl &n theyemn fos-Magnnaetd prefelResHteTRASGEd by an
di spersion. Then, the remai ni ng conponent i s added to,

1 s xed coidoherith@i €Bld hdyspeoseonlae-peepateal el br the
di spersed urethane conposition. [0021]
like is mechanically stirred in the presence of an unreactive
gas, todisperse the unreactive gas as fine cells thereby forming
acelldispersion. Then, the secondcomponent containingactive
hydrogen-containing compounds such as high-molecular-weight
and low-molecular-weight polyols are added to, and mixed with,
the cell dispersion to prepare a cell dispersed urethane
composition. Ifnecessary,acatalystandafiller suchas carbon
black may be added to the second component.
[0020]

(2) A silicon-based surfactant is added to the first
component containing an isocyanate component (or an
isocyanate-terminated prepolymer) and/or the second component
containing active hydrogen-containing compounds, and the
component (s) to which the silicon-based surfactant is added is

mechanically stirred in the presence of an unreactive gas, to

disperse the unreactive gas as fine cells thereby forming a cell
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5 (3) Asilicon-based surf actant is added to at | east
either of the first conponent containing an
i socyanate conponent (or an isocyanate-termigietheTr (SG)
prepol yner) or the second conponent containing active
hydr ogen- cont ai ni ng conpounds, and the first and
second conponents are nechanically stirred in the
presence 10 of an unreactive gas, to disperse the
; tj.ve a ' r ' a [
e RN e A B g DR B S e S B i =
d.S prefe . tetl orm I shi
wirdy et Fpcidns b ARk et e b ety oL B PRyt hane
fineF%glls by the nechani cal foam ng nmethod. [0023]
CORPCEM A Vel y, the cell dispersed urethane conposition
ﬁgﬁbe prepared by a nechani cal frothing nethod. The
[0fedRani cal frothing nethod is a nmethod wherein
startin%Acqnponents are 20 introduced into a nixin% ,
chaniép A RAlLLecanbaseeattr iRCERRT iLs 24is@§otelepat either
and the mxture is mxed under stirring wwith a m xer
ofstibf Hbrah @ukeeninte catierisbyndipgpbferygnake component (or
unreactive gas in a fine-cell state in the starting
annigboyenaThetpenhanied prepofyineg) ner holde i se@ond component
pref erabl e nmet hod because a density of the 25
coptky nd etyhaeel o auyeld dgaeyerccrara ivd repsohyoadfastaad bge first
regul ating 8 F-P08446TR(SG the amount of an
andnseeshd \eonamatiteed reheeehanital addidinred ihhehe presence
efficiency of production is high because the

 ofPehyuhethanevefl gaspdebayespbave nghé i er&&dt svalidds afs fine

average cell dianeter of 35 to 300 mcan be
ce®2at{ MUHMS) Yo riaPBGg a cell dispersed urethane composition.

[0022]

A polyurethane is preferable as a material for forming
the polishing layer because it can easily form roughly spherical
fine cells by the mechanical foaming method.

[0023] |

Alternatively, the cell dispersed urethane composition
may be prepared by amechanical frothingmethod. Themechanical
frothing method is a method wherein starting components are
introduced into a mixing chamber, while an unreactive gas is
mixed therein, and the mixture is mixed under stirring with a
mixer such as an Oaks mixer thereby dispersing the unreactive
gas ina fine-cell state in the startingmixture. Themechanical
frothing method is a preferable method because a density of the

polyurethane foamed layer can be easily adjusted by regulating
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5 [0024] As the isocyanate conponent, a conpound known
inthe field of polyurethane can be used w t hout
particular limtation. The isocyanate conp@re0B446TR (SG)
i ncludes, for exanple, aromatic diisocyanates such as
2,4-toluene diisocyanate, 2,6-toluene 10 diisocyanate,
2,2'-di phenyl nethane diisocyanate, 2,4'-diphenyl
net hane dii socyanate, 4,4'-diphenyl methane
théi'é AN & Mﬁ@?ﬂﬂlcvé\@as earkedidHE g odirhi gddition,
for exanple, Ilonate MIL rmade by Ni ppon
thg%f@ircelt gdtiﬁ 'fngyéaﬁ}é Ji%LﬁdP?ﬁ ’be]caﬁlsr@@?fehﬁbﬂ}ﬁrethane

dii"socyan eny ene socyanat e, m phenyl ene

Fofid S A R UL (398 A0RLG RGN IV b AR ter

S a ||socyanates Su
et hyl ene_diisocyanate, 2,2,4-tr
of hExarRtHA eedias &S it el A iy ngﬂ%‘}%%ﬂet hyl ene
di i socyanate, and cycloallphatic di i socyanates such
[00&211, 4~ cycl ohexane 20 diisocyanate, 4,4 - dicyclohexyl
met hane diisocyanate, isophorone d||socyanate and

nor Bér BARd SAGYSEREaPBPOTRBE e ATPRENHISP Y} dRd I field
as a mxture of two or nore thereof. [0025] As the
of pebyyanshanesrpohentsed vithopswa bl cubrnddmigatizn. The
only the above-described diisocyanate conpounds but
i s cal yem &t F-ROGAGTER( SGclude s, flonct¢ommplet rafometienal
or nore) polyisocyanates. As the nultifunctiona
diiissaoyandates camowsl, A-tseluease ofi dsdspeyahat e2abidbeluene
conpounds are commercially avail able as Desnodul -N
di i(SRayeinatand urannl kv (Aseht h&hend tabotpanstey Co. ,
2,4’ -diphenyl methane diisocyanate, 4,4’-diphenyl methane
diisocyanate, polymeric MDI, carbodiimide modified MDI(for
example, Millionate MTL made-by Nippon Polyurethane Industry
Co., Ltd.), 1,5-naphthalene diisocyanate, p-phenylene
diisocyanate, m-phenylene diisocyanate, p-xylylene
diisocyanate and m-xylylene diisocyanate, aliphatic
diisocyanates such as ethylene diisocyanate, 2,2,4-trimethyl
hexamethylenediisocyanateandl, 6-hexamethylenediisocyanate,
and cycloaliphatic diisocyanates such as 1,4-cyclohexane
diisocyanate, 4,4’'-dicyclohexyl methane diisocyanate,
isophoronediisocyanate andnorbornanediisocyanate. Thesemay
be used alone or as a mixture of two or more thereof.
[0025]

As the isocyanate component, it is possible to use not

only the above-described diisocyanate compounds but also
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5 Ltd.). [0026] Anong the isocyanate conponents

descri bed above, 4,4'-diphenyl nethane diisocyanate or
carbodiimde nodified MDI is preferably usedpoHlserr(sc)
[0027] As the high-nol ecul ar-wei ght pol yol, a conmpound
known in the field of polyurethane can be used

W thout particular |imtation. The

hi gh- nol ecul ar - wei ght pol yol includes, for exanple,

mug?E¥ﬁhG%&oH?hy?E%i%ﬁﬂ&%ﬁgﬁéﬁdoPMm&@%Vwﬁgifﬁgﬁéygﬁ%%é§5 As

er glycol and polyet ene gl yco pol'yester
theohﬁﬁkﬁfu58€F8ESﬂt%@o@§aﬂ%&%b%ﬁ%b%ﬂ%d%9!E@%%ries of
pol yester polycarbonat pol'yol's“exenpl'i i ed by
. Leaction rog cts of polyester glycols .such as_.
A PG A AR b P aatanE CpoPPRPUaRa pory CABTSRSifaNe aiptiable as
al kyl en ar bonat e,. pol yest e, pol cargonate pol yol s
DegBPAPLY BOFYRF § 6REPHERRA TS | el Tt GORBLE h 1RIUSLEY Co.
nmul tival ent al cohol and reacting the resulting
Ltdedction mixture with an organic dicarboxylic acid,
Eolicarbonate pol yol s obtai ned by ester exchange
[0P28ction of a pol yhydroxyl conpound with aryl
carbonate, and pol yner polyols such as polyether
pol y&yhong e chspoygnate 26oppenentaesdaseridbsgenbetie,
These maybe used singly or as a mxture 10
4, ¥ 208dueTRUBS hané divic caryamerte ¢herebbdi[ip(2@| mddi fied MDI
produce the pol yuret hane foam havi ng an i nterconnect ed
iscetéfetabty wiseda pol ymer polyol is preferably used,
andapol yner
[0027]

As the high-molecular-weight polyol, a compound known in
the field of polyurethane can be used without particular
limitation. The high-molecular-weight polyol includeé, for
example, polyether polyols represented by polytetramethylene
ether glycol and polyethylene glycol, polyester polyols
represented by polybutylene adipate, polyester polycarbonate
polyols exemplified by reaction products of polyester glycols
such as polycaprolactone polyol and polycaprolactone with
alkylene carbonate, polyester polycarbonate polyols obtained
by reacting ethylene carbonate with a multivalent alcohol and
reacting the resulting reaction mixture with an organic
dicarboxylic acid, polycarbonate polyols obtained by ester
exchange reactionof apolyhydroxyl compoundwitharyl carbonate,

and polymer polyols such as polyether polyol in which polymer

particlesaredispersed. Thesemaybeusedsinglyorasamixture

10
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5 polyol in which polyner particles nade of
acrylonitrile and/or styrene-acrylonitrile copolyners

are dispersed is particularly preferably U?Q@OSEQ%§R(SG
pol ynmer polyol is contained in an anount

preferably 20 to 100 wt % nore preferably 30 to 60
w% in the whole polyner polyol used. The
hi gh- nol ecul ar-wei ght 10 pol yol (including the polyner

fpgwgog} #8r8°€ﬁ§%§8?.in an armount of 60 to 85 wt %

nor é erab 0 80 W% in the active

[O@szogen contalning conpound. By using the
nol ecul ar - wei ght ponoI in a specified anount ,

cell _filns easi.| en Lo easi
i h SR REECE e PO LTS e o R 5e) Th ArbRgcpRaccted
hi gh- nol ecul ar-wei ght polyols, a high- nnlecular
c%brsyépcsamenga %ohva%wﬂwéﬂ?eps‘fff%a%y upge %ﬁgymer
@freferably used. The hydroxyl value is nore
poby drmaphychpeymor mp A9 ESs Mads @ﬁ@w@m&ﬂrw ged/or
is less than 20 ng KOH g, an anount of a hard segnent
styrendrea oy yom bt hihe cops Liyadusears ¢ ispatr seer bpppirtycularly
tends to be reduced, while when the hydroxy value is
préfendiely tisan . 100hing OH/ge r @odivedsi s mdnig imshiseapamount
t he pol yuret hane foam becones so high that the product
of Frdftih 1t 2A0e thr 100l vt 1 lnbr@08446dREISEy 30 B30 At%, in
nunber - aver age nol ecul ar wei ght of the

thdiiHb 1@ e r Wob Db 1 PE¥Ql I Thaiigladho Lad@ldy-weight

limted, but is preferably 1500 to 6000, fromthe
pol\ﬂ}ﬁmghﬁﬁ.u@ﬁnbhﬁhglpﬁﬁﬂyﬂer polyol) is contained in an amount
of 60 to 85 wt%, more preferably 70 to 80 wt%, in the active
hydrogen-containing compound. By using the
high-molecular-weight polyol in a specified amount, cell films
are easily broken to easily form an interconnected cell

structure.
[0029]

Among the high-molecular-weight polyols, a
high-molecular-weight polyol having a hydroxyl value of 20 to
100 mg KOH/g is preferably used. The hydroxyl value is more
preferably 25 to 60 mg KOH/g. When the hydroxyl value is less
than 20 mg KOH/g, an amount of a hard segment in the polyurethane
is reduced so that durability tends to be reduced, while when
the hydroxy value is greater than 100 mg KOH/g, a crosslinking
degree of the polyurethane foam becomes so high that the product

tends to be brittle.

11
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5 characteristics of the resulting polyurethane. Wen

the nunber-average nol ecul ar weight is | ess than

1500, the polyuyrethane obtained therefrom ¢aeggnalsTr (sc)

have sufficient elastic characteristics, thus easily

becom ng a brittle polyner. Accordlngly, a foaned

| ayer nmade of this polyurethane is rigid 10 to easily

cause scratch of the polished surface of a wafer. On
[obBgjother hand, when the nunber-average nol ecul ar

MEIght 'S hlgher t han 6000, pol yurethane obtai ned

thefﬁfwﬂﬁ@fsw&ag 088k 1agh$g§gﬁgeof fganed | ayer

made o Rane e |n erior
I|t 5
ni AR pEbT AT aé%@ﬁ&%ﬁ?@%p stﬂg? %%Jﬁt hRULeEkY Ligydsh ut
., Wth_a h ecul | descri be
= et i &Hﬁé}n uPoRlr THon"ERd i RSy oy the elastic
, g yl ene g ycol 1, 2-butanediol, 1, 3- butanedlm
ChQBaq ﬂrbﬁFhﬁ%dPBIth? SeﬁaiﬁhgalBPlZurGthé§§nedWQﬁn
neopentyl glycol, 1,4-cyclohexanedi net hanol
numbet AYErags-heheandaroveigt et fylens §hynol500, the
triethyleneglycol, 1,4-bis(2-hydroxyethoxy)benzene,
p01y¢n@tmm©bptepand,th@qmm goed nptéiavexswmet r¢nt elastic
pentaerythritol, 25 tetranethyl ol cycl ohexane, nethyl
chaptacosr det isor bihos , eambhy toécomig Fa POBAABIR( SGl ymer.
dul citol, sucrose,

Ach 2d @l ¥ pta abhselyts pay nietdy bfcyhl shexXanotethane is rigid
di et hanol am ne, N net hyl di et hanol am ne,

to leisatiRasgl a8l fier ateh idrethiekss 1 3ked suerame 5 4 halfegan on
be used together with the high-nol ecul ar-wei ght

the other hand, when the number-average molecular weight is

higher than 6000, polyurethane obtained therefrom becomes too

soft. Therefore, a foamed layer made of this polyurethane tends

to be inferior in durability.

[0031]

Examples of the low-molecular-weight polyol that can be
used together with a'high—molecular—weight polyol described
above include: ethylene glycol, 1,2-propylene glycol,
1,3-propylene glyéol, 1,2-butanediol, 1,3-butanediol,
1,4—bu£anediol, 2,3-butanediol, 1, 6-hexanediol, neopentyl
glycol, 1,4-cyclohexanedimethanol, 3-methyl-1, 5-pentanediol,
diethylene glycol, triethyleneglycol,
1,4-bis(2-hydroxyethoxy)benzene, trimethylolpropane,
glycerin, 1,2,6-hexanetriol, pentaerythritol,

tetramethylolcyclohexane, methyl glucoside, sorbitol, mannitol,
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5 polyol also include: |ow nolecular-weight polyam ne
such as ethyl enedi am ne, tolylenedi am ne,

di phenyl net hanedi anmi ne, diethyl enetri am ne rapdgh@TR (SG)
like. Still other exanples that can be used together
W th the high-nol ecul ar-wei ght pol yol also include:

al cohol am nes such as nonoet hanol am ne, 10 2-

(2- am noet hyl am no) et hanol, nonopropanol am ne and the

LK Thes w- nol ecul ar - wei ght pol yol s,
du%¢9ﬁ9ﬁb|ecu?%%gﬁeight pol yam nes etc. may be used

2, %lsggﬁ-éﬁ%t J?%kfs ?ri&g&%%%xlg;éf:ﬁg@P g&;%ﬁgxaf'xggﬁ e%.fietﬂigg%%]amine ,

ese ‘conpou ecul ar-wei ght

ol yol .. having.a hydroxyl value. of.400_t 830, .

N R B AP S SE vor e B ISR ABAE o e s ngther
an am ne value of 400 to 1870, KOH. g, are _preferabl

exXqeRtes Fha LRy Pedargethe J tlﬁ%ﬁl@%&ﬂ}%‘ft’}gaﬁawe\{g ht
1250 KOH g, and the anmine value is nore 20 .

polie} et heP y1a0buEe: 95OV MO keF b2 WHeAIPhe PRYJPBAPF Such as
value is less than 400 ng KOH g or the_am ne value is

ethybsnedibamune, ngo kKokHegedianiesf ediPbenypeshppgdiamine,
formati on of interconnected cells tends to be not

diestHlenentigmii andethe Qi kehe Sthéd dhml exbeplerehat can
hydr oxyl value is greater than 1830 ng KOH g or the

be A e vaderch®b witlyrelae ehighanol8Z0lag-KOkHoht mohwsbeér also
tends to be easily scratched 13 F-P08446TR(SG on

indheisurd Bssho Patines| eitly, adi mbhyéenanglymohe,
triethylene glycol or 1,4-butanediol is preferably

2- 5 nigﬂ%@léﬁ@irﬁ@f@%ﬁ@ﬁopphw{o@mdlm bayethe like.
These low-molecular-weight polyols, high-molecular-weight
polyamines etc. may be used aione or as a mixture of two or more
thereof.

[0032]

Among these compounds, a low-molecular-weight polyol
having a hydroxyl value of 400 to 1830 mg KOH/g and/or a
low-molecular-weight polyamine having an amine value of 400 to
1870 mg KOH/g are preferably used. The hydroxyl value is more
preferably 700 to 1250 mg KOH/g, and the amine value is more
preferably 400 to 950 mg KOH/g. When the hydroxyl value is less
than 400 mg KOH/g or the amine value is less than 400 mg KOH/g,
an effect of improving formation of interconnected cells tends
to be not sufficiently obtained. On the other hand, when the
hydroxyl value is greater than 1830 mg KOH/g or the amine value

isgreater than 1870 mg KOH/g, awafer tends tobe easily scratched
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5 interconnected cell structure, the
| ow- nol ecul ar - wei ght pol yol, the | ow nol ecul ar-wei ght

pol yam ne and the al cohol amine are containgdd
total anmount of preferably 2 to 15 wt% nore éh&éfh(se)

preferably 5 to 10 ww% in the active
hydr ogen-cont ai ni ng conpound. By using the
| ow nol ecul ar-wei ght polyol etc. in 10 specified

orPIRUNL Sy £ £EL ! fﬂéﬁecﬁfl%ﬁ%i 'd&e%%%%fehg%ﬁééi' % £iU¢Ay1ene

an 1 nterconnecte stricture er the

ani.cal , gharacteristics of_the -polyurethane foaned
gl{@%@r I?Jé.lcr ael’i%%r%@%&ﬁCtlodf4]pﬁenfetrhag)l as%se 'ere a
O@@Iﬁurethane is produced by neans of 15 a prepol yner
[ORee od, a chain extender is used in curing of a

prepol yner. A chain extender is an organi c_conpound
havi n§ &PTM £8&t POAY UESthF@ eny@rdgen 1Gvsdpdayddg an

. exanpl es of the active hydrogen group include: a

1nﬁﬁ§€@%§ﬂ|€¢§ﬁ&$ﬁlJa%FM@&W%rt&%é@wdap§ecaﬁaﬁowg¢@hb,podyol,
thiol group (SH) and the |ike. Concrete exanples 20

thef lenwemeharnlaxtwadohti pelygrninporpdniresa bedtohemine are
4,4 -met hyl enebi s(o-chl oroani | i ne) (MOCA) ,

coftéidedhiorohe-tpheny|ametitmhereferably 2 to 15 wt%, more
4, 4" - met hyl enebi s(2, 3-di chl oroani li ne),

pr8fbrbhbifmét hyl LI @x%?, 4nt aheecrediiaw hgdrdyen-containing
3, 5-bi s(nethyl thio)-2,6-tol uenedi am ne, 14

colpBQR446 TR} SE3ing, Bhdi BbhiyhbDEbeDer 2wdighanbBByol etc. in
3, 5-di et hyl tol uene- 2, 6-di am ne, trinethyl ene

sp8tY€RbdHmPudid NeRkanzeat fs L YL BBBX®Neo easily form
oxi de-di - p- am nobenzoat e,

an interconnected cell structure and further the mechanical
characteristics of the polyurethane foamed layer are improved.
[0034]

In the case where a polyurethane is produced by means of
a prepolymer method, a chain extender is used in curing of a
prepolymer. A chain extender is an organic compound having at
least two active hydrogen groups and examples of the active
hydrogen group include: a hydroxyl group, a primary or secondary
amino group, a thiol group (SH) and the like. Concrete examples
of the chain extender include: polyamines such as
4,4’ -methylenebis(o-chlorocaniline) (MOCA),
2,6-dichloro-p-phenylenediamine,
4,4’ -methylenebis(2,3-dichloroaniline),
3,5-bis(methylthio) -2, 4-toluenediamine,

3,5-bis(methylthio) -2, 6-toluenediamine,
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5 4,4 -diamno-3,3 ,5,5 -tetraet hyl di phenyl net hane,
4,4‘-dian1no-3,3'-diisopropyl-5.5'-dinethyldiphenylnet
hane, F-P08446TR (SG)
4,4' -diam no-3,3",5,5 -tetrai sopropyl di phenyl net hane,

1, 2- bi s(2- an1nopheny|th|o)ethane

4,4" -di am no-3, 3" -di ethyl -5.5"-di net hyl di phenyl net hane

, 10 N, N -di-sec-butyl -4, 4" -di am nophenyl net hane,

3, %*—gl'i'e@?)gztl '1u%n%—2d'4a@1%9{1'n®eny' met hane,

|an1ne N,

t enyl iL.am nedi am ne
l%%BXE% ¥§ﬁ§ gﬁ%%gggﬁlmghnﬁg%Tﬂgl' WEIéﬁt pol yol
ent; _and | ow- ol ec oI am ne
ngSEE aénp a*ﬁgopﬁgﬁﬁaf§ e%igﬁ' gga scr r%/Taabove may
be used ei t her alone or in mxture of two kinds or
Oxﬁﬁﬁe 1rB03B{"RPPRELE that ween an i socyanat e conponent,
pol yol conponent and a chain extender in the
4, ﬂnv@hﬁméﬁ°c§n36e5aﬁtéF@&ﬁ@ﬁtﬂﬁ%Q%R?eQZimﬁ£ﬁ§f§bcording
to nol ecul ar weights thereof, desired physica
4, pf ogérmiiae-af 3poRyisernapy 1-Gakdd dimpdhyied pheayngshane,
In order to obtain a foaned |layer with desired
4, pordshnngo-3haf abt &f rieitee i seprapyd difoheny Ingrienof
i socyanate groups in an isocyanate conponent relative
1, 2ebastptahinaphenyathaol exda2®,hydr ogen groups
(hydroxyl groups + amino groups) in a polyol 15
4, F- PABAAGARL SGB’ —-a0aphnert . and dad mehaiyl déphenydmethane,
preferably in the range of from0.80 to 1.20 and nore

N, Br efier abkyphyl be, nangeanf nbp@nd18@thagel. 15. Wen
t he nunber of isocyanate groups is outside the

3, @2?§§?Eﬁ%%0@e@'Léﬂgﬁlnbaﬁbﬁeh§l%ekﬁﬁ%%nCﬁk&ﬁ@&ﬁéﬂédﬂhmlne,
N,N’-di-sec-butyl~-p-phenylenediamine, m-phenylenediamine and
p-xylylenediamine; low-moleculer-weight polyol component; and
a low-molecular-weight polyamine component. The chain
extenders described above may be used either alone or inmixture
of two kinds or more.
[0035]
Aratiobetweenan isocyanate component, apolyol component
and a chain extender in the invention can be altered in various
ways according to molecular weights thereof, desired physical
properties of polyurethane foamed layer and the like. In order
to obtain a foamed layer with desired polishing
characteristics, a ratio of the number of isocyanate groups in

an isocyanate component relative to a total number of active

hydrogen groups (hydroxyl groups + amino groups) in a polyol
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5 is caused, required specific gravity and hardness

are not obtained, and polishing property is
deteriorated. [0036] The isocyanate-terninatggb08446TR(SG)
prepolyner is preferably a prepolyner having a

nol ecul ar wei ght of about 800 to 5000 because 10 of

its excellent workability, physical properties etc.

When the prepolynmer is solid at an ordinary

cogﬁggé'h@? %Ei al 8fai R EROLYGEL 1§ HPéf@PalQi’ﬁ%%'}?@é ilrgignge of

sul tabl e tenperature prior to use.

ex Tl S84 P Dot s oGt ane Lacudese, L XaIp! £roft 0. 09

surfac containing p i“l OXane

copolLy . uch silicon-based surfactant can be .
togRoRpt 1 FPEn BYS et ahi LIS SEA Lot IS Tt A hgle the

Cbrning,SiIicone Co,, Ltd.) as preferable conpounds.,
atopergs 3]’“%%%@8@???\}&3 r&PAsE C St CeteRIse i ciency
_ stabilizer including an antioxidant, a lubricant, a
isprgnent; HeRRLFef, SRRCLAACH Sraviiévagast hasdinssSifege not

[0039] 25 The unreactive gas used for formng fine
obpabbeds ABd PElEsPd844BTRPSEGEY pretigitgliipnadged.

conbustible, and is specifically nitrogen, oxygen, a
[0@afbon di oxi de gas, a rare gas such as helium and

argon, and a mxed gas thereof, and the air dried to

r enoilee WAt @cyasahesterpiebeedbpeepnlymspedts ptefestbly a
prepolymer having amolecular weight of about 800 to 5000 because
of its excellent workability, physical properties etc. When
the prepolymer is solid at an ordinary temperature, the
prepolymer is melted by preheating at a suitable temperature
prior to use.
[0037]

The silicon-based surfactant includes, for example, a
surfactant containing polyalkylsiloxane/polyether copolymer.
Such silicon-based surfactant can be exemplified by SH-192 and
L-5340 (made by Toray Dow Corning Silicone Co., Ltd.) as
preferable compounds.

[0038]

Various additives may be mixed; such as a stabilizer
including an antioxidant, a lubricant, a pigment, a filler, an
antistatic agent and others.

[0039]

The unreactive gas used for forming fine bubbles is
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5 [0040] As a stirring device for dispersing an
unreactive gas in a fine-cell state, any known

stirring deices can be used without particwasgg446TR(SG)
[imtation, and specific exanples include a

honogeni zer, a dissolver, a tw n-screw planetary

m xer, a 10 nechani cal froth foam ng nmachi ne etc. The
shape of a stirring bl ade of the stirring device is

pr%? Bgﬂ o %tfﬂ)igdan ?%&EPBQEI?%E%L%JH,i%gen,

] pre era ydused to
t I
acswgér'%ro Hi AP O TEGE B 0 bl e
ly. .15 50 2
= BLEHE1Gn Sr < oy ohe: Fef R taaéfr%%é‘fbhrs?sa 18 most

de endlng on the intended density. [0041] In a
PrEF@FéPéBIénnﬁéépe&FfpérgﬁFtstlrr|ng devi ces are used

for preparing a cell dispersion in the foam ng process
[0@ABlfor 20 stirring the first and the second

components to mx them respectively. Stirring in the

m xi Ay sisép rrdpondevbeestPr rdigpering @Wﬁgeé@rtlléfe gas in

and a stirring device not generating large cells is
a fiimef-ereddl ytased dny khewm xt hgrsngpleiQgshcandid ppedgrithout

device is preferably a planetary m xer. The sane
pasticuiag démictet26npaygnbe speed filn tExardzs ngchele of

preparing a cell dispersion 17 F-P08446TR(SG and in

hohbgeRi X6 PP St@Psoblirexi ng thenrespest plansanonentsr, a
and stirring conditions such as a revolution rate of

meél'i‘&na?ct:éii rfMgth kf'o%@rﬁréf Rapheherabty regwist=gl agcorsiing ing
to necessary. [0042]

blade of the stirring device is not particularly llmlted‘, and
a whipper-type stirring blade is preferably used to form fine
cells. For obtaining the iﬁtended.polyurethane foamed layer,
the number of revolutions of the stirring blade is preferably
500 to 2000 rpm, more preferably 800 to 1500 rpm. The stirring
time is suitably regulated depending on the intended density.
[0041]

In a preferable mode, different stirring devices are used
for preparing a cell dispersion in the foaming process and for
stirring the first and the second components to mix them,
respectively. Stirring in the mixing step may not be stirring
for forming cells, and a stifring device not generating large
cells is preferably used in the mixing step. Such a stirring

device ispreferablyaplanetarymixer. The samestirringdevice

may be used in the foaming step of preparing a cell dispersion
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5 Then, the cell dispersed urethane conposition

prepared by the nmethod descri bed above is applied

onto a base material |ayer, and then the C%LbO8446TR(SG)
di spersed urethane conposition is cured to forma

pol yur et hane foaned | ayer (polishing layer). [0043]

10 The base naterial layer is not particularly

limted, and exanples include a plastic filmsuch as

y. , - . VES
anG S D RIERGIYE NS B AT CHE PRRpoRe KN G Bikhes, and
tgolxester opwoven fsgric, aen%&ogingnygggn fﬂ:%!%%'rrin
STARGTAN GRPYTFEHInMeVef T abF P> AcHwoveh Tabric Stst 1Y
[ regnated mﬁtg resin, such as a golée ter nonwoven
bladBr Pee PRELEGR #XdrﬁgPﬂaSSEyaFgPﬁ n8? &°pBFyfEFarésin
foam such as pol yurethane foam and pol yet hyl ene foam
[OP&Bber-1ike resin such as butadi ene rubber and
i soprene rubber, and photosensitive resin. Among
t hes&hami ebhal celh Plspanzed iusabele goMpPISdhiopoprrepared
pol ypr opyl ene, pol yet hyl ene, pol yester and pol yvi nyl
by cthemelhodge scpidiedrabovesin épphiedcdntas a base material
pol yur et hane foam and pol yethyl ene foam are
lapeef emabt yensée. c¢ DD44spRrefest abe yhand eobase itrberiskured
| ayer has hardness equal 25 to or higher than that of
tot herpohypoeyhasehfinamedamayel ayarogdelish@ng layer).
F- P0O8446TR(SG to confer toughness on the polishing
[0opagl] The thickness of the base material |ayer is not
particularly limted, but fromthe viewpoint of

strepgt hadd habkkhibY Eiger itshﬁo'i:rﬂgéii‘ﬂ?@@léﬁly limited, and

preferably 20 to 1000 m nore preferably 50 to 800 gm
examples include a plastic film such as nylon, polypropylene,
polyethylene, polyester and polyvinyl chloride, a nonwoven
fabric such as a polyester nonwoven fabric, a nylon ﬁonwoven
fabric and an acrylic nonwoven fabric, a nonwoven fabric
impregnated with resin, such as a polyester nonwoven fabric
impregnated with polyurethane, a polymer resin foam such as
polyurethane foam and polyethylene foam, rubber-like resin such
asbutadiene rubber andisoprene rubber, andphotosensitiveresin.
Among these materials, a plastic film such as nylon,
polypropylene, polyethylene, polyester and polyvinyl chloride
and a polymer resin foam such as polyurethane foam and
polyethylene foam are preferably used.
[0044]

Preferably, the base material layer has hardness equal

to or higher than that of the polyurethane foamed layer in order

18



10

15

20

25

5 [0045] A nethod of applying the cell dispersed

uret hane conposition onto the base material |ayer can
make use of coating nmethods using, for exanalmgddir (sG)
coaters such as a gravure coater, kiss-roll coater

and comma coater, die coaters such as a slot 10 coater
and fountain coater, and a squeeze coater, a curtain
coater etc. , and any nethods can be used insofar as

toﬁg@ﬁfé?rfq%éé‘%éygz%t}éng%g{lggﬁr{egoggad ofhd 19,iRaSRss of the

erral r y heating the

I , . . is
oo A Bbitr bt Rahet ¢ Soe o ot A BLEe, RaFerTap the

ition on ase’ nmater

layer, and then reacting.the_cqnposition.,until. it does
VigyPorpgwothg r&ﬁ"gg"%f'e l@%ﬁ%‘?‘%&é\ﬁ%ﬁg ’pmel Ffjicknessis
properties of the polyurethane foamand is thus
preferaaly 28r &Pel&BI0e Hmpo o reyPa e fiegaldt 3y teu800 pm.
preferably at 40 to 70C for 10 to 60 m nutes 20 and
[088Rduct ed preferably at a normal pressure in order to
stabilize the shape of cells. [0047] In the production
of tRempthydr efhapeliéagedheayed ! rsegk alnpdhane
pronpbting a pol yurethane reaction, such as tertiary
co@poatitienbasen that lbd ys et edyg Ibkaysecammhakeyse aAdcoating
anount of the 19 F-P08446TR(SG catal yst added are
medﬁbdsmsﬂ_edg,l foceramgeeaticdrl obatéowsticheed @gravure coater,
application onto a base material |ayer after the step
ki8E-FbXilNgoatbe 108 PEsHny & Agonerilss cop®@48] such as a slot
coater and fountain coater, and a squeeze coater, acurtaincoater
etc., and any methods can be used insofar as a uniform coating
film can be formed on the base material layer.
[0046]

Post cure by heating the polyurethane foam, formed by
applying the cell dispersed urethane composition onto the base
material layer and then reacting the composition until it does
not flow, has an effect of improving physical properties of the
polyurethane foam and is thus extremely preferable. Post cure
is carried out preferably at 40 to 70°C for 10 to 60 minutes
and conducted preferably at a normal pressure in order to
stabilize the shape of cells.

[0047]
In the production of the polyurethane foamed layer, known

catalysts promoting a polyurethane reaction, such as tertiary

amine-based catalysts, may be used. The type and amount of the

19



10

15

20

25

5 Production of the polyurethane foaned | ayer may be
carried out in a batch systemwherein the respective

conmponents are weighed, introduced into a %Q@b%hﬂ%&R(SG)
and nechanically stirred, or in a continuous

production system wherein the respective conponents
and an unreactive gas are continuously fed to a 10
stirring device and nmechanically stirred, and the

caESt%gE‘t'A;&dé%?'a're géé?ﬁf\fr?gd ‘i&f&@ﬁgfd%%%htdf@f % %3?& for
on a base materrial Tayer 0 forma product: f 0
In.the.net hod for_manufact.ur,i t he lishin ad _
2PRALGRALHY OLE° FoDPHE N GUa LAVERL FoRot (' SEeb of mixing
necessary.,that after the polyurethane foaned |ayer is
th?oFﬁEBeSﬁlYﬁecBQQQnﬁﬁFériaI | ayer or while the
80I¥urethane foaned |l ayer is fornmed, the thickness of
(0P 48 pol yur et hane foaned |ayer is uniformy regul ated.
A nmethod of uniformy regulating the thickness of the
pol yEredhaheonQf idampalyayethipnel inkred baver saydee carried
limted to, a nethod of buffing the polyurethane foam
ouwi ith anbabrlassyetem whehednothpr sssprgtive wbmphoments are
pressing plate, etc. [0050] On the other hand, the
we Lghéd diispeiosied ear #h harec @orginset,| and @&Echueiped dy byirred,
the nmet hod descri bed above is applied onto the base

or 20n Fa POSHEOIROSS) proatietieh kayeem ’hdrainetrRaseespeetive
is lam nated on the cell dispersed urethane

cofsmOst ¢ | ild dNenepéiefivéhgasehtedispei s@dusuyerbBaneo a
conposition may be cured to form a pol yuret hane foaned

stia:?e}'pfrgg %kh%etaﬂ?d hBkakness1t heraafrds, srdendnid Qi Md Be11
ssi ng

dispersedurethane comjposition is sent ontoabasematerial layer
to form a product.
[0049]

Inthemethod formanufacturingthepolishingpadaccording
to the present invention, it is necessary that after the
polyurethane foamed layer is formed on the base material layer
or while the polyurethane foamed layer is formed, the thickness
of the polyurethane foamed layer is uniformly regulated. A
method of uniformly regulating the thickness of the polyurethane'
foamed layer includes, but is not limited to, a method of buffing
the polyurethane foam with an abrasive, a method of pressing
it with a pressing plate, etc.

[0050]
On the other hand, the cell dispersed urethane composition

prepared by the method described above is applied onto the base
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5 means. [0051] A material for formng the rel ease

sheet includes, but is not limted to, general resin

and paper. The rel ease sheet is preferanyEap@yyﬁ6TR (SG)
with | ess di mensi onal change upon heating. 10 The

surface of the rel ease sheet may be subjected to a
release treatnent. [0052] A pressing neans for

pressing a sandwi ch sheet made of the base materi al

ma%é‘}‘ﬁ[;ll | Sg fe'é di SPaL e aIr &t &g OReSi A4 &) or;l5che cell

erse urethane Tayer) an the rel ease sheet

dlﬁg?gakgure Pagl%% #qcﬁﬁ @@é%%égu%ﬁeggiﬁ f%?é%sed

partlcu r exanpgl e
oAb S BB PLCKDE WA oane
the fact that ft h 20, of
Layer the IFdatoB P SYBE SRS et égﬁnaéifoﬁﬁ'f%%we% : %ﬁ@sﬁsmg

it is preferable in conpression to satisfy the
meq¥i ow ng equation: (Cl earance of a coater or nip) -
(thickness of the basematerial |ayer and rel ease
[0GhERt) = (50 to 85% of the thickness of the
pol yur et hane foam after curing). 25 [0053] 21
F- POS48TER(1SQ) foif tfarntimg tihiec kiedsmssf shieetsdmddivsles, but
sheet is made uniform the pol yurethane foamis
is meacleaditeti to) tgeloesa hatefilmwandf phpewned Thy mmisdasrisbeet
to forma pol yurethane foamed | ayer. The conditions
is peefpesbleW ehaee With $age disndlestsndedhabaecupon heating.
The surface of the release sheet may be subjected to a release
treatment.
[0052]

A pressing means for pressing a sandwich sheet made of
the basematerial layer, the cell dispersed urethane composition
(cell dispersed urethane layer) and the release sheet to make
the thickness of the sandwich sheet uniform is not particularly
limited, and for example, a method of pressing it to a
predetermined thickness with a coater roll, a nip roll or the
like. Inconsideringthe fact that, after compression, the size
of cells in the foamed layer is increased about 1.2 to 2 times,
it is preferable in compression to satisfy the following
equation: (Clearance of a coater or nip) - (thickness of the
basematerial layerandreleasesheet) = (50to85%of thethickness

of the polyurethane foam after curing).

[0053]
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5 [0054] Thereafter, a polishing pad is obtained by
rel easing the release sheet fromthe pol yurethane

foamed layer. In this case, a skin layer is.f gﬁg%
t he pol yuret hane foaned | ayer, and therefo?%fggf eﬁﬁ&SG)

the rel ease sheet is released, the pol yurethane 10
foaned | ayer is subjected to buffing or the |ike
thereby renoving the skin layer. [0055] A shape of

h NG £ th . : ; .
the B%y .Scmflgeq‘lcﬁ?ng%(g ’sts e Ef‘zgise ed&al%ggg%gg 'szrrn?na% nﬁ.fé)rm,

particular and ma

| engt h of about, several .neters,or, a round.for
L RR Thit e FORR MotPParSAUBsaT berpERdter £1oPogidtoved
An average cell dianeter of th ol yyr et hane_f oaned,, .
byR}sk Supe B kPR aMSL 5 S agtﬁ)%ﬁ%ﬂeﬁﬂraéfeﬁref ELS&%%lOHS
to 100 m 20 particularly preferably 40 to 80 pm
fophBRSEhEUERePEGe LEEI SadiCadst SeSFePECeePPYEm t hi s
range, there are tendencies that a renoval rate
[O@ééleases and durability is reduced. Oning to the
i nterconnected cell structure, the pol yurethane foaned
| ayefhehasfsait ablpe Methdmg pednt$ e teliaeacbyrigtéasing the
25 [0057] 22 F-P08446TR(SG A specific gravity of the
repohyargdideneérbnahedpd Ayeretkape dgoarnahl YaPe?. t Ar0tbis case,
When the specific gravity is less than 0.2,
a guiabidvéy 0§ thenedl dshily dawarrditrdds tfoded adiyead. and

Wien the specific gravity is greater than 0.5, the
thEr888kENk fARNIStRY release sheet is released, the polyurethane
foamed layer is subjected tobuffing or the 1ike thereby removing
the skin layer.

[0055]

A shape of the polishing pad of the present invéntion is
not particularly limited, and may be a lengthy formwith a 1ength
of about several meters or a round formwith a diameter of several
dozen centimeters.

[0056]
An average cell diameter of the polyurethane foamed layer

is preferably 35 to 300 um, more preferably 35 to 100 pum,

particularly preferably 40 to 80 pm. When the average cell

diameter deviates from this range, there are tendencies that
a removal rate decreases and durability is reduced. Owing to
the interconnectedcell structure, thepolyurethane foamed layer
has suitable water retention characteristics.

[0057]
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5 of the material should be Iowered to attain a

certain nodulus of elasticity. In this case,

permanent defornation tends to be increasedprapglgs46TR(SG)
durability tends to be deteriorated. [0058]

har dness of the pol yurethane foaned | ayer, as

determned 10 by an Asker C hardness neter, is
preferably 10 to 50 degrees, nore preferably 15 to 35

degr?@%peﬁéﬁ%‘lgb@%g@ﬁ:ﬁ? of tﬂﬂ%dﬁgﬁ uriﬁihlaﬁésfbgﬁgdlgayer is

degr ees, y of the potishing layer 1is

reduced, an h rface s t ] ect e

oty DAt b0 ol 1 sHIed Loacebrat hee dla ol dpg8ettenan
en the, hardness 15 is greater than 50 degrees. 0

0-Endriet TEnaT CHoebT bt TEd SHRE POTASHEPT Soaushly When

scratched on the surface. [0059] A polyurethane foaned .
theagReci 516 Bt dl ¥ SpF%t et t\}vaﬁho-gr ELOF8§ la%ag%mty

protrusion structure for. holding and renewing 20 a
ofstheryatanbaghshoubd ke d anrsred e afsrishAngSrBger medulus

formed with a fine foam nmany openings are on a
ofpellashiingtyur f Zoethherease, whethanehrksdeborsat sonotends to

the slurry, a depression and protrusion structure are
bepiefteralbley pnoiddedbdl itthe tsandsad® dfe tdwt quol ¢ 153t ey

side thereof in order to achieve nore of holdability

[oaBd]irenewal 25 of the slurry or in order to prevent
i nducti on of dechuck error, 23 F-P08446TR(SG

br eakage dfe s vaftele 961 geeeCASRe iR BAYag, as determined
efficiency. The shape of the depression and

by PARTASISE PTE HAMGIdE £ et W0t i PRibireulapiily 1bi 8bt 80l degrees,
insofar as slurry can be retained and renewed, and

moBXapPLes rhReLUde LBt 85CQdoPERVeSHhERNEREAbRer C hardness
is less than 10 degrees, the durability of the polishing layer
is reduced, and the surface smoothness of an object tobe polished
after polishing tends to be deteriorated. When the hardness
is greater than 50 degrees, on the other hand, the object to
be polished is easily scratched on the surface.
[0059]

A polyurethane foamed layer is preferably provided with
a depression and a protrusion structure for holding and renewing
a slurry. Though in a case where the polishing layer is formed
with a fine foam, many openings are onapolishing surface thereof
which works so as to hold the slurry, a depression and protrusion
structure arepreferably providedonthe surface of the polishing

side thereof in order to achieve more of holdability and renewal

of the slurry or in order to prevent induction of dechuck error,
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5 circle-shaped grooves, through-holes,

non-t hr ough- hol es, polygonal prism cylinder, spira
grooves, eccentric grooves, radial grooves,

conmbi nati on of these grooves. The groove pﬁig?%4%6TR(SG)
groove wi dth, groove thickness etc. are not

particularly limted either, and are suitably

deternmined to form grooves. 10 These depressi on and

prBaRL 856?”‘ﬁg#@ﬁ%ﬁ?d%%%e%%%?ﬁﬁ'ﬁ%l&?ﬂ%ﬁg #ﬁ%bn%%VeThe

regu roove roove w
r.egi

e an_al so be o at .each.certain
she88g e‘cﬁﬁeﬁsw&?lgﬁda E‘ng%&dcraﬁlaw‘—yr sdrBantanct
e.nmethod of  formng the de ssi on and

PakaFPLéFiM %{“FESF‘uFé‘S°§aﬁotasp§ b FI)1y G Fetédnegngnd

for exanple, formation _by nechanical cutting wth a
repﬁﬁegucﬁngseéaﬁpﬁésoﬂnﬁﬁééétéﬁﬁ?ﬁ@@d §roeveror FRICSRTLIC

pressing resin with a pressing plate having a

Clgﬁé@rﬁhépgargaeévgﬁapéhrpéghabpéﬁSbyn@ﬁcﬁbwppﬁbghééﬁ§,

20 formation by a printing neans, and formation by a
pomg@naltimsmusiydgr@lecoz-sgasallageoowst rrecderkerid Qedyes,

No specific limtation is placed on a thickness of a
ra¢pody ymridhers Bodredomdjent ilbnt of thesekgessveher eltfe gxoove

about 0.2 25 to 1.2 mm preferably 0.3 to 0.8 mm 24

piteP)8ptoie( ©Hith| aR]vAthokkabsBetadaet idteparticularly
i nvention may be provided with a doubl e-sided tape on

lihheeg usfglieer pfarddes Radadhesed dxrarmilrde o st BRooves.
doubl e-si ded tape, a tape having a general structure

These depression and protrusion structure are generally those

having regularity, but the groove pitch, groove width, groove

depth etc. can also be changed at each certain region to make

rétention and renewal of slurry desirable.

[0060]

The method of forming the depression and protrusion
structureisnotparticularlylimited, andforexample, formation
by mechanical cutting with a jig such as a bite of predetermined
size, formation by pressing resin with a pressing plate having
a specific surface shape, formation by photolithography,
formation by a printing means, and formation by a laser light
using a CO; gas laser or the like.

[0061]
No specific limitation is placed on a thickness of a

polyurethane foamed layer, but a thickness thereof is about 0.2

to 1.2 mm, preferably 0.3 to 0.8 mm.
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5 wherein an adhesive |layer is arranged on both sides

of a base material can be used. EXAMPLES [0063] 10

Description will be given of the invention WF1508446TR(SG)

exanpl es, while the invention is not limted t

description in the exanples. [0064] [Nbasurenent and

Eval uati on Method] (Measurenent of Average Cel

Di ameter) 15 The prepared pol yuret hane foaned | ayer
[owagjsliced with a microtome cutter into measurenent

sanples each wth the thinnest possible thickness of

oif§1§1n<§ 5‘2%’% Al 1ayveRMRle \(Q%Zbghg:?g{égaevgith a

scanni n ctron m croscope nuf ure
' ence | W I gL 20_of
dog’bég‘ﬁ&ﬁ*é Ras e Buiract o % e RHTPEL 0a Praten.
circular. .dia r of each of a ceIIs in an
nsghhf: 1ahn1 & B TTRGL cRbse . Aobans (HYARY PagBatAL AtRpcture
soft{ (manufactured by MTANI Corp. with a trade name
WhWREW)adJ?ﬁFJa‘F? aJ\Pe\fea‘géLScélqr a&gﬁﬁef’é‘r bi&s sifledl at ¢ base

fromthe neasured values. In the case of an oval
makprbeb- SARped 25edel |, its cell diameter was expressed

as the dianeter of a circular 25 F-P08446TR(SG cel

equi valent in area to the oval sphere-shaped cell

[ 0065] (Measurenent of specific gravity) Determ ned
EXAdRESi ng to JI'S Z8807-1976. The prepared 5

pol yur et hane foaned |ayer cut out in the formof a
[0G&3] p of 4

Description will be given of the invention with examples,
whiletheinventionisnot limitedtodescriptioninthe examples.
[0064]
[Measurement and Evaluation Method]
(Measurement of Average Cell Diameter)
The prepared polyurethane foamed layer was sliced with

a microtome cutter into measurement samples each with the
thinnest possible thickness of 1 mm or less. A surface of a
sample was photographed with a scanning electron microscope
(manufactured by Hitachi Science System Co. with a model number
of S-3500N) at a magnification of x 200. An effective circular
diameter of each of all cells in an arbitrary area was measured
with an image analyzing soft (manufactured by MITANI Corp. with
a trade name WIN~ROOF) and an average cell diameterwascalculated

from the measured values. 1In the case of an oval sphere-shaped

cell, itscelldiameterwasexpressedas thediameterofacircular
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cnx8.5 cm (thickness: arbitrary) was used as a sanple
for neasurenent of specific gravity and left for 16
hours in an environnment of a tenperature ofo2g
a humdity of 50%% Measurenent was conductedgéh@@FR(SG)
using a specific gravity hydroneter 10 (nanufactured
by Sartorius Co.,Ltd). [0066] (Measurenent of
har dness) A hardness was neasured in accordance with
1S T r Y, )€ Y,
s S iien A LA iy N QAR YA
[O(OVgSt]h arbitrary thickness) , and the sanples were |eft
16 hours in an environment at a tenperature of
Négczc and hu?(ﬂt of. 50% %, When neasured, the
( & R F& 1 ckness of 10 mm or
nore. A hardness net er (Asker C hardness neter,
pr es SGLEFEd NSG RECOIMEINGhER T 4R At fredTH6 Byepared
Kobunshi Kei ki Co., Ltd.) was contacted wth a '
Pogwassirhianed fogmeradayeanauBooskcbondd e dicam ofhe strip of 4
har dness was neasured. [0067] (Evaluation of renoval
cmx8t. © smalithiiokheAs :a apbliitslimy dexs cesedSRR6G0Sample for
(manuf actured by Ckanoto 25 Machine Tool Wrks, Ltd.)
menasiresed tt o fevplegdtfd o lgpravemy aind dteft Z®r 16 hours in an
F- PO8446TR(SG stability of the prepared polishing

enpadontle teyflaubbhpBraeaubtst 231°c heMNa inumiable, &£ Sdw5s.
pol i shing conditions are as follows: @ ass plate: 6

MehBaemeht Wdd 66naastddbyiis{ 0plal S c ot B8 §raBKE) hydrometer
Slurry: Ceria slurry (Showa Denko GPL C1010) 5 Slurry

(maheyattuild B/ BhRtorius Co.,Ltd).
[0066]
(Measurement of hardness)

A hardness was measured in accordance with JfS K-7312.
The prepared polyurethane foamed layer was cut into samples with
a size of 5 cmx5 cm (with arbitrary thickness), and the samples
were left for 16 hours in an environment at a temperature of
23°Ct2°C and humidity of 50%+5%. Whenmeasured, the samples were
piled up to a thickness of 10 mmor more. A hardness meter (Asker
C hardness meter, pressurized surface height 3 mm, manufactured
by Kobunshi Keiki Co., Ltd.) was contacted with a pressurized
surface, and 30 seconds later, the hardness was measured.
[0067]
(Evaluation of removal rate stability)

As a polishing device, SPP600S (manufactured by Okamoto

4 Machine Tool Works, Ltd.) was used to evaluate the removal rate
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Pol i shing pressure: 10 kPa Number of revolutions of
polishing platen: 55 rpm Nunber of revol utions of

glass plate: 50 rpm Polishing tinme: 10 m n/ipl
Nunber of gl ass plates polished: 500 First, /EQP@%QLI%QR(SG

renoval rate (A/mn) for each of polished gI ass
plates is calculated. The cal cul ation nethod is as
follows: Renoval rate = [anmount of change [g] of

f shi
i ?gs%eﬁ@%%sr SO R v 228 h e
shi, n x1.08 .A r enpy b

ar¢ B e @Lél Gt T %iétr%g);r}%n%%ngréeéngﬂlows

rate, mnlnumrem)val rate and average renov rate
Glass frlehes f PrisiChpads BRAEkNessal £} A (PPEAFR %]iaa%%' BK7)

plate (100 plates, 300 plates or 500 plates in total)
Slumiel t h&RIAG substs ueShaya rFéeIHEfb\FePIva(E%%JsO) n the

foll owi ng equation. A lower renoval rate stability
Slywvgy i amowli catliOfe mdf/migss change in renpval rate even
when a | arge nunber of glass plates are polished. In
Polishjmeseressunent ildn kBa is preferable that the
renoval rate stability after treatnent of 500 plates
Nurikse mi d i reddiPat ZnReodvad 1 i shéngt pbateny [Fmaxpmum
renmoval rate - mninmum 27 F-208446TR(SG renoval

Nurikad 1) d BVvies Bgeut edmy ab f rgl s of pahtegl a56 bt es x100
[0068] Exanple 1 45 parts by wei ght of POP36/ 28

po](mj‘yr[@rtjg@yollo Rer/ated val ue 28 ng KOH g, nade by
Mtsui  Chemcals, Inc.), 40 parts

Number of glass plates polished: 500

First, the removal rate (A/min) for each of polished glass
plates is calculated. The calculation method is as follows:
Removal rate = [amount of change [g] of glass plate before and
afterpolishing/(glassplatedensity [g/cm®]xpolished area [cm?]
of glass plate xpolishing time [min]) ]x10°®

A removal rate stability (%) is calculated by determining
the maximum removal rate, minimum removal rate and average
removal rate of froma first glass' plate to a final treated glass
plate (100 plates, 300 plates or 500 plates in total) and then
substitutingthe above values inthe followingequation. Alower
removal ratestability (%) is indicativeof less change inremoval
rate even when a large number of glass plates are polished. In
the present invention, it is preferable that the removal rate

stability after treatment of 500 plates is within 10%.

Removal rate stability (%) = [(maximum removal rate — minimum
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by wei ght of ED- 37A (pol yether polyol, hydroxy val ue
38 ng KOH' g, made by Mtsui Chemcals, Inc.), 10

- parts by weight of PLC305 (polyester ponoI AnF
val ue 305 ng KOH g, made by Daicel Chemc F ¢ R(s6)

I ndustries, Ltd.), 5 parts by weight of dlethylene 10
glycol, 5.5 parts by weight of a silicon-based surf
actant (SH 192, rmade by Toray Dow Corning Silicone

Co., ., Ltd nd 0.25 part b i.gh a _catal
regvalntath) T RYG AIRpPAPTEN) ThoPacT AlPoduced FaseRIx100
[Oggg ainer and sufficiently mxed. Then, the mxture

stirred vigorously for about 4 mnutes at a

rev Iuilon 15 nunber of 900 rpm by a stirring blade so
EX3WPL§ fncor porate bubbles into the reaction system

Thereafter, 31.57 rts by weight of MIIlionate MIL

( mad®S B2 1N pFvh WP&I% @?hé%%%%sil?%@er PQLYpY, Rupgoxy

added thereto and stirred for about 1 mnute to
vaprepdd ang Kb 9, diaderaedigrsarihShemisipddsi tlinen )A. 49oparts

[ 0069] The prepared cell dispersed urethane dlsper5|on
by cerigbdi ¢ f BRARIS Gppl yethenpolsiobade draser val ug Hpapg KOH/ g,

(trade nane: Pef, a polyethylene foamw th a specific
madge vy tb@iuﬁujD.Cl&ndnﬂalsan TAsker, COhpadhedsy ofe 5ht mefd@L.C305

by Toray) previously regulated 25 by buffing to have a

(pbhyekbnes pofydl 8 hypdrd:oy praduar 608 mel KOH2B, made by Daicel
F- P0O8446TR(SG di spersed urethane | ayer thereon.

chdheBalthedeettidsspetaey, Brphhapeblayeighasogodeeetylene
wWth a rel ease sheet (polyethylene terephthalate,

gl%’@bfk@eg%a@t @b?ﬂ@el@he;vépa%lml%&i-ws@a s@rfetease (SH-192,
reatment. The cell di spersed uret hane Iayer was

mad€PY 3ed ! Bon E8-d10; I fbdil @SS BeM. ) Naflam P28 Ydrt by
hen cure Cg
weight of a catalyst (No. 25, made by Kao Corporatlon) were
1ntroduced.1nto a container and sufficiently mixed. Then, the
mixturewas stirredvigorously for about 4minutes at arevolution
number of 900 rpmby a stirringblade so as to incorporate bubbles
into the reaction system. Thereafter, 31.57 parts by weight
of Millionate MTL (made by Nippon Polyurethane Industry Co.,
Ltd.) were added thereto and stirred for about 1 minute to prepare
a cell dispersed urethane composition A.
[0069]

The prepared cell dispersed urethane dispersion
composition Awas appliedontoabasematerial layer (trade name:
Pef, a polyethylene foam with a specific gravity of 0.18 and

an Asker C hardness of 50, made by Toray) previously regulated

by buffing to have a thickness of 0.8 mm, to prepare a cell
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for 40 mnutes to form a pol yurethane foaned | ayer
(average cell dianeter, 70 pm nmean major axis/nean

mnor axis = 1.3; specific gravity, 0.34;CHhargdessr (SG)
23 degrees). Thereaf ter, the release sheet on the

pol yur et hane foaned | ayer was rel eased. Then, the 10
surface of the pol yurethane foaned | ayer was buffed to

a thickness of 0.8 mmby a buffing nmachine

di%gggggacgf%ﬁﬁgaﬁ ALLLECk he@eWnVe TRehO2PHBA¥ENT dispersed

ate ness-accuracy. Thereaffer, a

- .t.ac u

urEGHERE; P4 008 PR AT Bt P EPERE IR, SRRty Lome
to urface.of 15 the,base nat.erial

vepPRhERaTdt ROy s 2 g PR iy ¥ Fbot8ato release
phot om crograph qof a cross section of the polishin

trpabment - 58 19c 8RS PR SFOUTRTYA RS Hat Tabias TeguFated to
i nterconnected cells are fornmed in the pol yurethane

be f bafredn | gy dhiqloems] witth Bxaks éoélpépsegbsn( 2gragrak 70°C
by weight), ED 37A (37.5 parts by weight), PCL305 (10

fopdG nipytasighfprmra @odamr@tbkyanﬁeﬁgﬁtnegflaﬁd@équﬂé%e cell
glycol, SH 192 (5.6 parts by weight), 0.5 part by

diaweéght, 0f0 gar herarbhadkyr ands ueh panbribgxiveight 3pfspecific
catal yst 25 (No. 25) were introduced into a contai ner

granit v} Xed4; Theardhbes, 238 dFePOCdd b TR(IB@reari b ur ehaase lease
stirred vigorously for about 4 mnutes at a revol ution

shéwtrieer té RAG R Hyh& fobined hgydt ades selaastd. Then, the
i ncorporate bubbles into the reaction system

sudfeE€akitele pd {1+ ©PRS Be FMbamedBl Hye PRAE HURAER] Phk )t hiRk@iess
added thereto and stirred for about 1 mnute 5 to

of PN.8PRRhS P aCBLE FIhgRRESRIn &I @ldiAIe: SRS ki ARiBec) to give
a foam having regulated thickness accuracy. Thereafter, a
double-sided tape (doublé tack tape manufactured by Sekisui
Chemical Co., Ltd) was stuck by a laminator to the surface of
the basematerial layer to prepare a polishingpad. Fig. 1 shows
a photomicrograph of a cross section of the polishing pad. It
can be seen that roughly spherical interconnected cells are
formed in the polyurethane foamed layer.
[0070]
Example 2

POP36/28 (45 parts by weight), ED-37A (37.5 parts by
weight), PCL305 (10 parts by weight), 7.5 parts by weight of
diethylene glycol, SH-192 (5.6 parts by weight), 0.5 part by
weight of carbon black, and 0.22 part by weight of a catalyst

(No. 25) were introduced into a container and mixed. Then, the
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[0071] A polishing pad was prepared in the same manner

as in Exanple 1 except that the cell dispersed

urethane conposition B was used in place ofpthg &4 SG)
di spersed urethane conposition A Wen 10 a sectlon %

t he polishing pad was observed under a m croscope,

roughly spherical interconnected cells had been forned

in the polyurethane foaned | ayer (average cel

mixt T§§HSS$§ P%d@E%Erdﬁ§#¥§5%é§ég?gmdﬁdk ggééﬁpvogutlon

, SpecitTic gravi ness

1 POP36/, 8 arts.bywe :
nu@% 057 £40 197 PY %@ﬁbrﬁm SEESTRE tﬁbﬁéﬁf?@fﬁ% bubbles
10 ,parts t of dieth
bty 85 roas bl Svey Ff»reaéteér ibab %%Féhw%f (38.8
carbon 20 bl ack, and O part byweight of a cataly
parks byusighEe “ﬁeﬁterm%fééheirﬁtté aal%g%ar% .foarﬁpcm%@lnute
Then, the mixture was stirred vigorously for about 4
tonbrepaseat gedév dlLgrieds esu iyt heneo gomMPOgHtBpna B -
stirring blade so as to incorporate bubbles into the
[0Pdadti on system Thereafter, MIlionate MIL (46.04
parts by 25 weight) were added thereto and stirred for

abouR pb lmishiitng gaod w38 pEcP3GIIRY 156 amp meypares as telExample
di spersed urethane conposition C. [0073] A polishing

1 fpatkpshpteyisd edlindi dise se¢dk urehaheaSorpo EXxtedg 8 wds used
except that the cell dispersed urethane conposition C

inVBsadsedf Hhé Ncdl ACi Hhet HEd Cetdt K sPedsasbatietdiane. when

conposition A Wen
a section of the polishing pad was observed under a microscope,
roughly spherical interconnected cells had been formed in the
polyurethane foamed layer (average cell diameter, 66 um; mean
major axis/mean minor axis = 1.4; specific gravit&, 0.35; C
hardness, 29 degrees).
[0072]
Example 3

POP36/28 (45 partsbyweight), ED-37A (35 partsbyweight),

PCL305 (10 parts by weight), 10 parts by weight of diethylene
glycol, SH-192 (6.2 partsbyweight), 0.5 part byweight of carbon
black, and0.2partbyweight ofacatalyst (No. 25) wereintroduced
into a container and mixed. Then} the mixture was stirred
vigorously for about 4 minutes at a revolution number of 900
rpm by a stirring blade so as to incorporate bubbles into the

reaction system. Thereafter, Millionate MTL (46.04 parts by

weight) were added thereto and stirred for about 1 minute to
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a section of the polishing pad was observed under a

m croscope, roughly spherical interconnected cells

had been forned in the polyurethane foanedd-@@u46TR(SG)
(average cell diameter, 75 pm mean major axi s/ mean
mnor axis = 1.3; specific gravity, 0.35; C 10

har dness, 32 degrees). [0074] Exanple 4 POP36/28 (45
parts by weight) , ED 37A (30 parts by weight) |,

PCL305_( art [ wei ght  of
Pr%?%%%y?e%%%@%??%%%@ gE&%Bilh&e%@b%g?%é\@y@\i\ei ght)
. &%5 part by wei ght of carbon black, and 0.15 part by
[0 'bht of a catalyst (No. 25) were introduced into a

contai ner and m xed. Then, the nmxture was stirtr
Vi goféaeéﬁy?gflaﬂ BAsHYRS RTAPRGE sl%*fh%SPg‘@&ﬁmeofnasnhrr%é‘rample
of 900 rpmby a stirring blade sp as to incorgor%te

n C was used

1 epgemteshphttdi0el A SRRRTFhUEFENERE TARPRSFY
Mllionate MIL (60.51 parts by weight) were added
intpkree o anthstieFed FsperaRituie Whane CORP P et dia When
cell dispersed urethane conposition D. [0075] .
a syl iicshbfigtpagodds himgppeddia s obire YA URERKeT MASTIOFCOPe,
Exanple 25 1 except that the cell dispersed urethane
ro@@PY s e & Was tiesetbnrik e dPRSA46TREEGpPeennf pitee@ 197 the
the cell dispersed urethane conposition A Wen a

poBRELEORaRE el Ng apRG RS cellsedyatletader7® pm; mean
m croscope, roughly spherical interconnected cells

nma{Ge bees/hesnedi hort Brispel yuset Bpeeifoamedakvayg, 0.35; C
(average cell dianmeter, 78 pm nean 5 major axi s/ nean

haf@ﬁ@ésgxg§ 5e&r§és§speci fic gravity, 0.35; C
[0074]
Example 4

POP36/28 (45 parts byweight), ED-37A (30 partsbyweight),
PCL305 (10 parts by weight), 15 parts by weight of diethylene
glycol, SH-192 (6.6 partsbyweight), 0.5 part by weight of carbon
black, and 0.15 part by weight of a catalyst (No. 25) were
introduced into a container and mixed. Then, the mixture was
stirred vigorously for about 4 minutes at a revolution number
of 900 rpm by a stirring blade so as to incorporate bubbles into
the reaction system. Thereafter, Millionate MTL (60.51 parts
by weight) were added thereto and stirred for about 1 minute
to prepare a cell dispersed urethane composition D.
[0075]

Apolishingpadwaspreparedinthe samemanner as inExample

1 except that the cell dispersed urethane composition D was used
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har dness, 31 degrees). [0076] Conparative Exanple 1

10 parts by weight of thernoplastic urethane (Rezam ne
.10 7285, made by Daini chi sei ka Col our & Ch

Mg. Co., Ltd.) were dissolved in 90 partsq%¥2%g§q$R(SG)
of dinethylformam de to prepare an urethane sol ution.

The urethane solution was applied onto a base

mat eri al | ayer (Bolance 4211N, Asker C hardness 22

e By 15 bt 1 fgleﬂa%%g% RrckpB2 A it
I mit eon

f
o TR T LI 0 T e B e e,

roRNaLY et bosh %fhé%wn%?ews & habbeghr bR ah the

dinethKIfornan1de by water, whereby a polyurethane
pol panethangefoamed skave ¥ | @wpragde ¢o 1. déanetray dhddyn; mean
27 degrees) was forned. Then, the surface of the
maperyakes kmAant Bared PEjer —was buFPEEifie Frenidhmeds35; C
of 0.8 mmby a buffing machine to give a foam having
hardgebat ed1lt degkaess .accuracy. Thereafter, a
doubl e-si ded tape (double tack tape manufactured by
[BFkéBui 25 Chemical Co., Ltd) was stuck by a
| am nator to the surface of 32 F-P08446TR(SG the
Cohpseatbver cabmpagell to prepare a polishing pad. Fig. 2
shows a photom crograph of a cross section of the
pol i BhigrPathy e idfan JFe tIRGMmddIals dild mratthdreNgRezamine
drop-shaped cells are forned in the pol yurethane

728 92nRdid 8YehaiRichiseika Colour & Chemicals Mfg. Co., Ltd.)
were dissolved in 90 parts by weight of dimethylformamide to

prepare anurethane solution. Theurethanesolutionwasapplied

onto a base material layer (Bolance 4211N, Asker C hardness 22

degrees, made by Toyobo Co., Ltd.) previously regulated by
buffing to have a thickness of 0.8 mm, to prepare an urethane
film thereon. Thereafter, the urethane film-base material
layer was dipped in a DMF-water mixture (DMF/water = 30/70) for
30 minutes and then dipped in water for 24 hours to replace the
dimethylformamide by water, whereby a polyurethane foamed layer
(specific gravity, 0.26; C hardness, 27 degrees) was formed.
Then, the surface of the polyurethane foamed layer was buffed
to a thickness of 0.8 mm by é buffing machine to give a foam
having regulated thickness accuracy. Thereafter, a
double-sided tape (double tack tape manufactured by Sekisui

Chemical Co., Ltd) was stuck by a laminator to the surface of
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Table 1 Average Renoval rate stability (%9 renova

rate 100 plates 300 plates 500 plates in treatnent of
500 plates in total (A/mn) Exanple 1 103@-H0F496TR (SG)
Exanple 2 980 5 6 7 Exanple 3 1050 6 7 9 Exanple 4
1000 5 6 8 conparative 840 7 12 18 exanple 1 As can

be seen from Table 1, the polishing pads of the

present invention have roughly spherical cells,

th@'?fgsl{;ﬁlg'@éib§§QayjeQ @@g§e§5§eea<9@hhgﬂ&ngflpwr abii b, t/shows
and renoval rate stability 33 F-P08446TR(SG  WHAT

ﬂ@%%ﬁ%}%h be AneLbod Jét%{] 1W%ffa‘€5@rﬂ><5‘ﬂlﬁung pad. It

conpri si ng e steps of: preparing a

cag%é s%e%%ﬁ%%dtﬂigt%@ggl %nggg tEBQ ed Qé(%f?%if‘c‘)@hed in

oani ng, applyrng t ersed ur et hane

Siti S rmterlal | ayer, formng a

thﬁo$€§¥gfﬁgﬁ%nefgaﬁ%83 g@%? havi ng roughly spherica

i nterconnected cells by curing the cell dispersed
uret hane conposition, and regulating a thickness of

t he pol yuret hane foaned | ayer uniformy. 10
Table T 7 4 Y

Average Removal rate stability (%)
removal rate 100 plates 300 plates 500 plates
in treatment
of 500 plates

in total

(A/min)

Example 1 1030 5 7 9
Example 2 980 5 6 7
Example 3 1050 6 7 9
Example 4 1000 5 6 8
Comparative 840 7 12 18
example 1

As can be seen from Table 1, the polishing pads of the
present inventionhave roughly spherical cells, and further these

pads are excellent in durability and removal rate stability.
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2. A nethod for manufacturing a polishing pad,
conprising the steps of: preparing a cell dispersed
uret hane conposition by mechanical foam ng_pRlATRY SG)
the cell dispersed urethane conposition onto a base
material |ayer, lamnating a rel ease 15 sheet on the
cell dispersed urethane conposition, formng a

pol yur et hane foaned | ayer having roughly spherica

WHAﬁtfﬁf%EKfﬁﬁﬁ gells by curing the cell dispersed

ur et’hane " conposition while meki ng the thickness
thereof uniformwith a pressing neans, and rel easing
the release sheet on the 20 polyurethane foanmed | ayer.

acc di %“ rliorb {?3?:%%%%56‘ c%u“ ngrae?ﬁflla%ﬁg{l/ggagzdccmﬁrlSlng
th%b%gg%fgfgfggggar §5¥¥Q§hﬂaﬂﬁs£%%§28 g@hane compos1tlon
by mechanical foaming, applying the cell dispersed urethane
composition onto a base material layer, forming a polyurethane
foamed layer having roughly spherical interconnected cells by

curing the cell dispersed urethane composition, and regulating

a thickness of the polyurethane foamed layer uniformly.

2. Amethod formanufacturingapolishingpad, comprising
the steps of: preparing a cell dispersed urethane composition
by mechanical foaming, applying the cell dispersedvurethane
composition onto a base material layer, laminating a release

sheet on the cell dispersed urethane composition, forming a

'polyurethane foamed layer having roughly spherical

interconnected cells by curing the cell dispersed urethane
composition while making the thickness thereof uniform with a
pressing means, and releasing the release sheet on the

polyurethane foamed layer.

3. Themethod formanufacturing a polishingpadaccording

to claim 1 or 2, wherein an average cell diameter of the

polyurethane foamed layer is 35 to 300 pm.
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