F-P07321TR(SG) DESCRIPTION LAYERED SHEETS AND PROCESSES FOR PRODUCING THE
SAME TECHNICAL FIELD 5 [0001] The present invention relates to a layered sheet (a holding sheet
and a backing sheet) used for holding and fixing optical materials such a51€A3e<s aRd reflecting mirrors,
semiconductor wafers such as silicon wafers, glass substrates, metal substrates, 10 disks, etc., to a
polishing head when polishing the surfaces thereof, a layered sheet (pressure-sensitive adhesive sheet)
used for holding or protecting semiconductor products such as semiconductor wafers, optical products,
etc., in the step of precise processing the prodgctsRard process for producing 15 the same.

BACKGROUND AR'%%Q@%DT%%EQII%X%@BIeEngfcggé%r?iaIksgqu' g&@ig&s%[ﬁces flatness include a

single crystal silicon erred to as a silicon watfer for manufacturing semiconductor integrated
circuits (IC, LSI) . The silicon wafer is required to have a finished flat surface with high accuracy in each
of steps of lamipating.and forming an oxide layer and a metal layer in order 25 to form the reliable
semiconductor junction of various thin films used for forming circuits in the steps of producing an IC, LSI,
etc. In the polishivgPand finishing steps, a polishing pad is generally stuck to a rotatable support disk

referred to as a platen,-and,amaterial.tn.he polished such as g silicon wafer 30.s, stuck fo a polishing
head. 1 F-P07321TR(SG)

sheet and a backing sheet) used for holding and fixing optical
materials such as lenses and reflecting mirrors, semiconductor
waferssuchassiliconwafers, glasssubstrates, metal substrates,
10 disks, etc., to a polishing head when polishing the surfaces
thereof, a layered sheet (pressure-sensitive adhesive sheet)
used for holding or protecting semiconductor products such as
semiconductor wafers, optical products, etc., in the step of
precise processing the products, and a process for producing

15 the same.

BACKGROUND ART
[0002]
Typical examples of materials requiring high surface
20 flatness include a single crystal silicon disk referred to as
a silicon wafer for manufacturing semiconductor integrated
circuits (IC, LSI). The silicon wafer is required to have a
finished flat surface with high accuracy in each of steps of
laminating and forming an oxide layer and a metal layer in order
25 toformthereliable semiconductor junctionof variousthinfilms
used for forming circuits in the steps of producing an IC, LSI,
etc. In the polishing and finishing steps, a polishing pad is
generally stuck to a rotatable support disk referred to as a
platen, and a material to be polished such as a silicon wafer

30 is stuck to a polishing head.



0003] As a method for fixing a material to be polished such as a silicon wafer and glass to a polishing
head, there have been conventionally adopted (1) a wax mounting method for fixing a 5 polishing head
and a material to be polished via wax, (2) a vacuum chuck method for fixing & mateifal 6 be polished to a
polishing head by suction, and (3) a no-wax mounting method for fixing a material to be polished by an
artificial leather or polymer foaming sheet stuck to a polishing head. 10 [0004] In the wax mounting
method, there is a problem that the material to be polished is unlikely to be attached and detached, the
wax should be reméved by cleaning the material to be polished after polishing, and thus the operating
steps are lcomplicated‘ 2 sirr1nce<e,\C hoedwgqxrisfl{%&crjig[oa(l)(r)n@tg%el yacuum ecfg)u@%i@% ocsjuh&s a eroblem that
the material to be polis ed transforms in a suction port part and tﬁereby the surface accuracy of the
material to be polishédafter 20=pofishinglissdeteriorated 1 [0006] Tivedo-Waxmaduating rrethod has

advantages of %%%&%@PQH&%%%%E%‘H’W?@%OUQQ matetial o be polished,and .gxcellent production

efficiency. However, the method has a 25 problem that the surface smoothness of the material to be
polished after pulishimg iwdise detediorarsd-wheh thebsupfatesdcauracy wekthe hoklingcsuwtaces of the

artificial leather anel poluper fqarping shegtis.near. 00071, 3Q The vsgof @ backing matgral which is

provided with an 2
head by suction, and (3) a no-wax mounting method for fixing

a material to be polished by an artificial leather or polymer
foaming sheet stuck to a polishing head.
10 [0004]

In the wax mounting method, there is a problem that the
material to be polished is unlikely to be attached and detached,
the wax should be removed by cleaning the material to be polished
after polishing, and thus the operating steps are complicated

15 since the wax is used.
[0005]

The vacuum chuck method has a problem that the material
to be polished transforms in a suction port part and thereby
the surface accuracy of the material to be polished after

20 polishing is deteriorated.
[0006]

The no-wax mounting method has advantages of easy
attachment and detachment of the material to be polished and
excellent production efficiency. However, the method has a

25 problemthat the surface smoothnessof thematerial tobepolished
after polishing is also deteriorated when the surface accuracy
of the holding surfaces of the artificial leather and polymer
foaming sheet is poor.

[0007]

30 The use of a backing material which is provided with an



F-P07321TR(SG) adhesive resin layer made of a resin on the surface of a foamed layer is proposed as
a method for solving the problem of the no-wax mounting method (Patent Literature 1) . A sheet-shaped
elastic foam, in which independent cells having an elongated 5 shape and &Flargerididnéter toward the
surface of a foamed layer are provided for a foamed layer, is proposed (Patent Literature 2). [0008]
However, in a process for producing the backing material 10 in Patent Literature 1, the operating steps
are complicated since the adhesive resin layer are separately provided and an elastic layer is produced
by wet coagulaticircAlsos the process drasigproiéms wof highenvirenmentakburden dingesdsolvent has to
be used and nefaesgil';y of aplra(g%eo amount of water for %b)% extr \gtigg 15 of %DQ% gglé/rgn%p tt’hee production. It
is difficult to form the above célls in Patent Literature 2, and ur%hermore, it is considered that the
modification of the-foameddayenis incrdéasedPsineatthevoidrateofthésurf dceditivafnahsat:fayer

isincreased, therehy deteriorgting ihe,surface, smoothness of the, matetial 20 o e, polished after

[
polishing. The process has problems that air bite occurs when the material to be polished is stuck to the
foamed layer and arwaredfind of skirry ovears betwearndthid fcaméddayer anfthearateriakto be polished

since the water;g0SorBpg-ieReIty S lowloredugetheadsgipivenranaity. 25, chiliedpatelial to be polished.
[0009] Patent Literature 1: JP-A 2002-355754 Patent Literature 2: JP-A 6-23664 30 DISCLOSURE OF

THE INVENTION 3
[0008]

However, in a process for producing the backing material
10 inPatent Literature l, the operating steps are complicated since
the adhesive resin layer are separately provided and an elastic
layer is produced by wet coagulation. Also, the process has
problems of high environmental burden since a solvent has to
be used andnecessity of a large amount of water for the extraction
15 of the solvent in the production. It is difficult to form the
above cells in Patent Literature 2, and furthermore, it is
consideredthat themodificationof the foamed layer is increased
sincethevoidrateof thesurfaceof the foamedlayerisincreased,
thereby deteriorating the surface smoothness of the material
20 to be polished after polishing. The process has problems that
air bite occurs when the material to be polished is stuck to
the foamed layer and a water film of slurry occurs between the
foamed layer and the material to be polished since the
water—-absorbingpropertyislowtoreducethe adsorptiveproperty
25 of the material to be polished.
[0009]
Patent Literature 1: JP-A 2002-355754

Patent Literature 2: JP-A 6-23664

30 DISCLOSURE OF THE INVENTION



F-P07321TR(SG) PROBLEMS TO BE SOLVED BY THE INVENTION [0010] An object of a first aspect
of the invention is to provide a process for extremely easily producing a layered sheet which 5 has a
holding surface having high surface accuracy. An object of a second asp&ctréf theliiiéition is to provide
a process for extremely easily producing a layered sheet which has a holding surface having high
surface accuracy and has the excellent property of adsorptively holding a material to be polished. An 10
object of a third aspect of the invention is to provide a layered sheet which has a holding surface having
surface accuradiRrandENES Tive BXcellenttpropertyror adsarptively holding a material to be polished, and a
process for pro %iﬁ' ]the same. An object of a fourth aspect of the invention is to provide a layered
sheet 15 which has the excellent property of adsorptively holding a material to be polished and has
excellent durability. MEANS FOR SO&VING THEPROBLEMS {0021} 20 The prasent ientors made

extensive St“dyat%§8'é/_§st9%&J%L%;P&%ﬁ%ﬂ%%% above, and as a tesult, they folnd that the object can be

achieved by the following layered sheet and process for producing thé same, and the present invention
was thereby cdmpleteth 256100 B2 Firse dspectofthelingentioncAfirstaspect ok thelingarition relates to a

process for progducing.a layered sheet inclyding, the, steps ot E%e%!%%& cell dispersed yrethane
composition by a mechanical foaming 30 method; applying the cell dispersed urethane composition onto
4 extremely easily producing a layered sheet which has a holding

surface having high surface accuracy and has the excellent

property of adsorptively holding a material to be polished. An

10 object of a third aspect of the invention is to provide a layered

sheet which has a holding surface having surface accuracy and

has the excellent property of adsorptively holding a material

to be polished, and a process for producing the same. An object

of a fourth aspect of the invention is to provide a layered sheet

15 which has the excellent property of adsorptively holding a

material to be polished and has excellent durability.

MEANS FOR SOLVING THE PROBLEMS
[0011]

20 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 layered sheet and process
for producing the same, and the present invention was thereby
completed.

25 [0012]

[First aspect of the invention]

A first aspect of the invention relates to a process for
producing a layered sheet including the steps of: preparing a
cell dispersed urethane composition by a mechanical foaming

30 method; applying the cell dispersed urethane composition onto



F-P07321TR(SG) a base material sheet; forming a polyurethane foamed layer by curing the cell
dispersed urethane composition; and regulating a thickness of the polyurethane foamed layer uniformly.
[0013] 5 Another first aspect of the invention relates to a process for produdiAg¥lay@t&d sheet including
the steps of: preparing a cell dispersed urethane composition by a mechanical foaming method; applying
the cell dispersed urethane composition onto a base material sheet; laminating a release sheet on the
cell 10 dispersed urethane composition; forming a polyurethane foamed layer by curing the cell
dispersed urethareacempuositiors Whilee stiakingrthenthiekpesy therebt aniforanwith lsa pressimg means; and
releasing the release shek% OCDF Erle oPi%%%@%@%%r@E‘ﬂ%%Iac%‘?nrp OQtlff;]) rﬁ) As dfjgg%qiﬁe% above, a gas such

.. . curing tC -
as air is d|spersedras fine cellsina starting material by the mechanical foaming method 1o prepare the

cell dispersed wrethianecemposition T henl Yhe ecélbdispersect dréthane compositibn +is cured, and
thereby the pol Hﬁtg?ne foamed layer having an extremely small cell diameter 20 and having spherical
cells (including roughly spherical cells) can be extremely easily formed. In the mechanicalfoamingmethod
of the presént inventioirepgassiichy as aitis dispérsed, witltoutl being dissolvedainthe starting material,

and thus there is,an,advantage that geperation of newGells (pastexpansion 25,phgnemenon) after a

step of uniformly regulating a thickness of the polyurethane foamed layer can be suppressed and the
accuracy of a thickagssdngPspecificgravity carcharasily icontrylled ds aaldition, theaméeghanical foaming

method does npt necessitate yse ofia,solvent, and js nat enly exgelient in.30.costs hus is giso preferable
from an environmental viewpolint.
a base material sheet; laminating a release sheet on the cell

10 dispersed urethane composition; forming a polyurethane foamed
layer 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.
[0014]

15 As described above, a gas such as air is dispersed as fine
cells in a starting material by the mechanical foaming method
to prepare the cell dispersed urethane composition. Then, the
cell dispersed urethane composition is cured, and thereby the
polyurethane foamed layer havinganextremely small celldiameter

20 and having spherical cells (including roughly spherical cells)
canbeextremelyeasily formed. Inthemechanical foamingmethod
of the present invention, a gas such as air is dispersed, without
being dissolved, in the starting material, and thus there is
an advantage that generation of new cells (post—-expansion

25 phenomenon) after a step of uniformly regulating a thickness
of the polyurethane foamed layer can be suppressed and the
accuracy of a thickness and specific gravity can be easily
controlled. In addition, the mechanical foaming method does
not necessitate use of a solvent, and is not only excellent in

30 costs but is also preferable from an environmental viewpoint.



5 F-P07321TR(SG) In the polyurethane foamed layer, a holding surface holding a material to be
polished has extremely high surface accuracy, and the surface smoothness of a material to be polished
after polishing is extremely excellent when the material to be polished 5 B HAdUSIAG (%€ layered sheet
having the foamed layer. The polyurethane foamed layer has spherical cells, and thus has excellent
durability. Accordingly, when the material to be polished is polished with the layered sheet having the
foamed layer, polishing rate stability is improved. 10 [0015] A layered sheet of the first aspect of the
invention is obtainedoytheyproduction provess. Je0E6] Thehpdlgurethawefaamed layierpreferably has
spherical 15 finea%eellrsl Q§vitn(g an avey diametgr of 20 }%%%% pm. 017] Tré% pé)lc)gfulrethane foamed

ag%ecgl eXtreme urrace C
layer preferablynhas an average cell diameter 8ﬁferencer2a maximum value of the average cell

diameter-g minmmwmvmbdim@emaﬁmz@ pro belesslinsrtickfiéss direction.
When variance in the cell diameter I large in the thickness diregtion of the palyyrethane, joamed layer,

an area having a low resin density has durability inferior to that of the other area, and the area easily
causes théthickneasslcharge (séttiing phenethehen)t. As'al resilit ehezdsdrfaggsaccuriiey of the holding

surface ho'din%%gg%eﬂ?in@ be polished Jends ta be reduced, and fhe suriage smoofness of the

material to be polished after polishing tends to be also reduced. In addition, the polishing rate stability
tends to be deteriorated WhHen 2hé hivevageeeticdidimeter différencéliy material to be

polished is polished with the layered sheet having the foamed
layer, polishing rate stability is improved.
10 [0015]
A layered sheet of the first aspect of the invention is
obtained by the production process.
[0016]
The polyurethane foamed layer preferably has spherical
15 fine cells having an average cell diameter of 20 to 300 um.
[0017]

The polyurethane foamed layer preferably has an average
cell diameter difference (a maximum value of the average cell
diameter—-a minimum value of the average cell diameter) of 50

20 um or less in a thickness direction. When variance in the cell
diameter is large in the thickness direction of the polyurethane
foamed layer, an area having a low resin density has durability
inferior to that of the other area, and the area easily causes
the thickness change (settling phenomenon). As a result, the

25 surface accuracy of the holding surface holding the material
to be polished tends to be reduced, and the surface smoothness
of the material to be polished after polishing tends to be also
reduced. In addition, the polishing rate stability tends to
be deteriorated. When the average cell diameter difference in

30 the thickness direction is 50 um or less, the thickness change



30 the thickness direction is 50 pm or less, the thickness change 6 F-P07321TR(SG) of the
polyurethane foamed layer can be effectively suppressed. [0018] The polyurethane foamed layer
preferably has a specific gravity of 0.2 to 0.5. In addition, the polyuretharie ffafiéd T8 (&per preferably has
an Asker C hardness of 10 to 50 degrees. Furthermore, the polyurethane foamed layer preferably has a
compression rate of 2 to 10%. [0019] [Second aspect of the invention] 10 A second aspect of the
invention relates to a process for producing a layered sheet including the steps of: preparing a cell
dispersed urethahé¢ cempositioathye aanechamicabfocaming peeticd;@pplyihg thepekl gispersed urethane
composition ont &%ﬁlse material sheet; laminating a release sheet having a 15 nitrogen gas permeation
rate of 1 x 10-7 [cm3/cm2scmHg] or less on the applied cell dispersed urethane composition; and
forming a polyurethan€é feaned/layer iaving inteecbAnecte doecelfs=bylelving: the eelkdispersed urethane

composition whélg a{‘{)gll@go@eo thickpegs thereof %_i&qr{q with a,pre gi_ eans, 2040020],As described

above, a gas such as air is dispersed as fine “cells in a starfing material by the mechanical foaming
method to prepargshercalifdispeised aretharfes semposidonFhencthe elpdispatsedagethane

composition is %LH_PE’hMo@@f%&@%ﬁ?ﬁ?ﬂ%@ﬁ%@%é%?r@&dﬂ%%r)‘@@@ﬁe%%ﬁweﬁ&%y gmall cell

diameter and having spherical cells (including roughly spherical Cells) can be extremely easily formed.
Inthemechanicalfaarmingpricthoda bf the predentifivention, a gas such as air is dispersed, without

[0019]
[Second aspect of the invention]

10 A second aspect of the invention relates to a process for
producing a layered sheet including the steps of: preparing a
cell dispersed urethane composition by a mechanical foaming
method; applying the cell dispersed urethane composition onto
a base material sheet; laminating a release sheet having a

15 nitrogen gas permeation rate of 1 x 107’ [cm’/cm?-s-cmHg] or less
on the applied cell dispersed urethane composition; and forming
apolyurethane foamed layer havinginterconnectedcellsbycuring
the cell dispersed urethane composition while making the
thickness thereof uniform with a pressing means.

20 [0020]

As described above, a gas such as air is dispersed as fine
cells in a starting material by the mechanical foaming method
to prepare the cell dispersed urethane composition. Then, the
cell dispersed urethane composition is cured, and thereby the

25 polyurethane foamed layer havinganextremely small celldiameter
and having spherical cells (including roughly spherical cells)
canbeextremelyeasily formed. Inthemechanical foamingmethod
of the present invention, a gas such as air is dispersed, without
being dissolved, in the starting material, and thus there is

30 an advantage that generation of new cells (post—-expansion



being dissolved, in the starting material, and thus there is 30 an advantage that generation of new cells
(post-expansion 7 F-P07321TR(SG) phenomenon) after a step of uniformly regulating a thickness of the
polyurethane foamed layer can be suppressed and accuracy of a thicknéssPane spegifiegravity can be
easily controlled. In addition, the mechanical foaming method does not necessitate 5 use of a solvent,
and is not only excellent in costs but is also preferable from an environmental viewpoint. [0021]
Furthermore, in the production process of the secondaspect of the invention, the release sheet having a
nitrogen gas 1@penmeation)ratd ofdxd 0s7 fom3fcm2staaglyor kesslis taminatedhar the applied cell
dispersed urethap%ﬁomggsmon There]pxa WI’(]j?EI the fine cqﬁlls in the ceII ((jjﬁsgeged urethane composition
are broken to form intefconhecte |TS agas in the fe fine cells can be held in the compos&/lon and the
gas can be preve?nl@d:%dmEbemgcti|sehapgéxtt®t‘r@ef®tmercatﬂnbspheﬁet lAccordimgly 1 ¢he change of the

thickness of th%%%@di'%%ﬁ?ﬁ" Hﬁ%t%ae%%%%@89%&%%%@%&%'&9 SIeR,Gar be suppressed, and the

surface accuracy of the polyurethane foamed layer after being cured can be enhanced. 20 [0022] In the
second aspect ofthe ineemtionethe buse hraterialosheetpreferably hascasittogen gassgermeation rate of

1 x10-7 [cm3/cmzscmHgl.ordess. The @r@?i’?o%ﬁn%%ﬂ% {ur\l/;q%r;q roved by using the base material

sheet. 25 [0023] In the second aspect of the invention, it is preferable that the base material sheet is a
polyethylene teréphthalate

Furthermore, intheproductionprocessof the secondaspect

of the invention, the release sheet having a nitrogen gas

10 permeation rate of lx1077[cnﬁ/cm?-s-cmHg] or less is laminated
on the applied cell dispersed urethane composition. Thereby,
when the fine cells in the cell dispersed urethane composition
are broken to form interconnected cells, a gas in the fine cells
can be held in the composition, and the gas can be prevented

15 from being discharged to the outer atmosphere. Accordingly,
the change of the thickness of the cell dispersed urethane
composition in the curing step can be suppressed, and the surface
accuracy of the polyurethane foamed layer after being cured can
be enhanced.

20 [0022]

In the second aspect of the invention, the base material
sheet preferably has a nitrogen gas permeation rate of 1 x 107’
[cm?/cm2-s-cmHg] or less. The above effect is further improved
by using the base material sheet.

25 [0023]

In the second aspect of the invention, it is preferable
that the base material sheet is a polyethylene terephthalate
(PET) film and the release sheet is a polyethylene terephthalate
film subjected to release treatment. The PET film is

30 particularly a suitable material since the PET film has a low



(PET) film and the release sheet is a polyethylene terephthalate film subjected to release treatment. The
PET film is 30 particularly a suitable material since the PET film has a low 8 F-P07321TR(SG) nitrogen
gas permeation rate. 0024] A layered sheet of the second aspect of the ifveritibrZisTBbtdined by the
production process. Since the polyurethane 5 foamed layer of the layered sheet of the present invention
has spherical interconnected cells (including oval spherical interconnected cells), the polyurethane
foamed layer can discharge air to the outside via the interconnected cells even if air biting is generated
when the matenaltodseepolished e stuckito-thieepolyurethane foamed layer. Accordingly, the material
to be polished ¢ Egl]stuck to the polyurethane foamed layer with high flatness. Since slurry can be
absorbed into the polyurethane foamed layer via the interconnected cells even when the slurry enters
between the foamed lajet anerthe aiatetiab 1 5ttochbeqiolishets the garfetdtion of te-water film of the slurry

between the foamedlayer and the material 1g be palished.can she preyented,, Therefore, the reduction of

the adsorptive property of the material to be polished can be effectively prevented. In the polyurethane
foamed layer, aflsaldirg Sarfacec20thsldiny the material to bé polisheddrds extrentalyhighsurface

accuracy, and th?@Mﬁ‘a%S%@%% sobness of the matepal, 49.he polished afiet polishing is extremely

excellent when the material to be polished is held using the layered sheet having the foamed layer.
Since the polyutethanecfoaared faye? has) 25 sphereadleelis; the popaetishne firsamedtayer has excellent

durability. Ther%ff’é%’h\émsg %m&}e{@é th‘EesEBng?g i‘§he interconnected cells even

if air biting is generated when the material to be polished is
10 stuck to the polyurethane foamed layer. Accordingly, the
material to be polished can be stuck to the polyurethane foamed
layer with high flatness. Since slurry can be absorbed into
the polyurethane foamed layer via the interconnected cells even
when the slurry enters between the foamed layer and the material
15 to be polished, the generation of the water film of the slurry
between the foamed layer and the material to be polished can
be prevented. Therefore, the reduction of the adsorptive
property of the material to be polished can be effectively
prevented. In the polyurethane foamed layer, a holding surface
20 holding the material to be polished has extremely high surface
accuracy, and thereby the surface smoothness of the material
to be polished after polishing is extremely excellent when the
material to be polished is held using the layered sheet having
the foamed layer. Since the polyurethane foamed layer has
25 spherical cells, the polyurethane foamed layer has excellent
durability. Therefore, when the material to be polished 1is
polished by using the layered sheet having the foamed layer,
the polishing rate stability is enhanced.
[0025]

30 The polyurethane foamed layer may contain interconnected



polished by using the layered sheet having the foamed layer, the polishing rate stability is enhanced.
[0025] 30 The polyurethane foamed layer may contain interconnected 9 F-P07321TR(SG) cells and
independent cells. However, the interconnected cell rate of the polyurethanefoamdRIeyfer is 50% or
more, and preferably 65% or more. [0026] 5 An average cell diameter of the interconnected cells of the
polyurethane foamed layer is preferably 20 to 300 pm. The polyurethane foamed layer preferably has a
specific gravity of 0.2 to 0.5. The polyurethane foamed layer preferably has an Asker C hardness of 10
to 50 degrees. The polyurethairefoaimed @ ldyer praferably hada compressioaqatelaf2 fo 10%. [0027]
[Third aspect ofrtgteein\olgntti%g] % I %rregt%h%eet ng% rtrlhei[1d§£§)ect of ghes H;vegtion compgiggs a base material

sheet and a polyurethane foamec ayer, wherein 1b the po ﬁfre%hane f’oarﬁemgﬁér has spherical

interconnected eeks card eéach of the imtereonnected cells has a surface in which circular holes are
formed. [0028] %H&eestpe polyurethane foamed layer of the layered sheet 20 of the third aspect of the
invention has spherical interconnected cells (including roughly spherical interconnected cells) having a
cell surfacebin which circularhokessincluding rougkly efrculer holesy arefermed, thelpslyafethane foamed

layer can discharge i 1o, the puiside vig theinigreonnecied cells eyem2s it irobiting isgenerated when
the material to be polished is
polyurethane foamed layer preferably has a specific gravity of
0.2 to 0.5. The polyurethane foamed layer preferably has an
Asker C hardness of 10 to 50 degrees. The polyurethane foamed
10 layer preferably has a compression rate of 2 to 10%.
[0027]
[Third aspect of the invention]
Alayeredsheet of athirdaspect of the invention comprises
a base material sheet and a polyurethane foamed layer, wherein
15 thepolyurethane foamed layer has spherical interconnectedcells,
and each of the interconnected cells has a surface in which
circular holes are formed.
[0028]
Since the polyurethane foamed layer of the layered sheet
20 ofthethirdaspect of the inventionhas spherical interconnected
cells (includingroughly spherical interconnectedcells) having
a cell surface in which circular holes (including roughly
circular holes) are formed, the polyurethane foamed layer can
discharge air to the outside via the interconnected cells even
25 if air biting is generated when the material to be polished is
stuck tothe polyurethane foamed layer. Therefore, thematerial
tobepolished canbe stuckwithhigh flatness on the polyurethane
foamed layer. Sinceslurrycanbeabsorbedintothepolyurethane
foamed layer via the interconnected cells even when the slurry

30 enters between the foamed layer and the material to be polished,

10



stuck to the polyurethane foamed layer. Therefore, the material to be polished can be stuck with high
flatness on the polyurethane foamedlayer. Since slurry can be absorbed into the polyurethane foamed
layer via the interconnected cells even when the slurry 30 enters betweed i foahh&d (&er and the
material to be polished, 10 F-P07321TR(SG) the generation of the water film of the slurry between the
foamed layer and the material to be polished can be prevented. Therefore, the reduction of the
adsorptive property of the material to be polished can be effectively prevented. 5 [0029] It is preferable
that an averagettelldiameteriofithé tihtercoreredteédrcelfstis<26 10300 eneharaverage diameter of the

circular holes is,100 pm grtlgg% Vé/%}_e{] atb% ﬁélgnrggﬁt.% Il é’icaam%gr iPe'@é% ttg%p 20.pm. ettIJe foamed layer

lavera Ore,
hardly absorbs 10 the s?urry, and the wate e éeiurry tends to be easily generateé%etween the
foamed layer and theqrateriad todfe PotishedorOnhithie otherdiand, sinteehradiafdce sheobthness of the

foamed layer i%ggiesrfqoggtecdagng éh_g yariance ei@gggql compression characteristics is easily generated

when the average cell 15 diameter is more than pm, the surface smoothness of the material to be
polished after pofigRing tends to be deteriorated. When the average diameter of the circular hole is more

than 100 pm, the change qf cqmpression charagtestics, dug o water absgipfiop qf the,foamed layer

tends to be generated, and the 20 surface smoothness of the material to be polished after polishing
tends to be detéri¢iatedr0830]cThe pblyiurethale foamiedl liyer tday containate fhtersdriected cells and

independentceg§'tH%NQY?E&EQr holes is 100 um or less. When the average cell

diameter is less than 20 um, the foamed layer hardly absorbs
10 the slurry, and the water film of the slurry tends to be easily
generatedbetween the foamed layer and thematerial tobepolished.
On the other hand, since the surface smoothness of the foamed
layer 1is deteriorated and the variance in local compression
characteristics is easily generated when the average cell
15 diameter is more than 300 um, the surface smoothness of the
material tobepolishedafter polishingtends tobedeteriorated.
When the average diameter of the circular hole is more than 100
um, the change of compression characteristics due to water
absorption of the foamed layer tends to be generated, and the
20 surface smoothness of thematerial tobepolishedafter polishing
tends to be deteriorated.
[0030]
The polyurethane foamed layer may contain the
interconnected cells and independent cells. However, the
25 interconnected cell rate of this polyurethane foamed layer is
preferably 50% or more, and more preferably 65% or more.
[0031]
It is preferable that the polyurethane foamed layer
contains an isocyanate component and an active

30 hydrogen-containing compound as a starting material component
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25 interconnected cell rate of this polyurethane foamed layer is preferably 50% or more, and more
preferably 65% or more. [0031] It is preferable that the polyurethane foamed layer contains an
isocyanate component and an active 30 hydrogen-containing compound &sROStaftiddt fi¥éterial component
11 F-P07321TR(SG) and the active hydrogen-containing compound contains 60 to 85 wt% of a
high-molecular-weight polyol having 2 to 4 functional groups and a hydroxy value of 20 to 100 mg
KOH/g. The interconnected cells as an object can be stably formed by using 5 the specific amount of the
polymer polyol and theemechanicaly dharaotersticsaohthecfcamedlagerarg enhanced. 9032] It is

preferable that {he, polyurelhane, foamed laver. confains An./pacyanale camppnentand an active 10
hydrogen-containing compound containing a hig -molecular-welg]ht polyol as a starting material
component andtieethig-neolechiadwreight polyel ebntding 20100100 WEYB /af - a gdlymer polyol containing

polymer particles, made af acrylopitdle,and/or a %‘ME%%%‘%CJ}{'%%“Qkea%‘i%o%?%%dT he 12:¢e)l film is easily

broken by the filler effect of the polymer particles, and the interconnected cells as an object can be easily
formed. 0033] THeeastiee hiytirogar-containird eoptpaurtt prefevaldly2Gicohtains 2onisat% of a

low-molecular-weight pplyol having & hygdroxy valug of 400,t0.1830 mg KQH/g and/or

low-molecular-weight polyamine having an amine value of 400 to 1870 mg KOH/g. The interconnected
cells as an objetféan be

It is preferable that the polyurethane foamed layer

contains an isocyanate component and an active

10 hydrogen-containing compound containing a
high-molecular-weight polyol as a starting material component
and the high-molecular-weight polyol contains 20 to 100 wt% of
a polymer polyol containing polymer particles made of
acrylonitrile and/or a styrene-acrylonitrile copolymer. The

15 cell film is easily broken by the filler effect of the polymer
particles, andthe interconnectedcellsasanobject canbeeasily
formed.
[0033]

The active hydrogen-containing compound preferably

20 contains 2 to 15 wt% of a low-molecular-weight polyol having
a hydroxy value of 400 to 1830 mg KOH/g and/or
low—-molecular-weight polyamine having an amine value of 400 to
1870 mg KOH/g. The interconnected cells as an object can be
stably formed by using the specific amount of the

25 low-molecular-weight polyol and/or low-molecular-weight
polyamine, andthemechanical characteristicsof the foamed layer
is enhanced. In using the low-molecular-weight polyol and the
low—-molecular-weight polyamine together, the
low-molecular-weight polyol and low-molecular-weight polyamine

30 of 2 to 15 wt% are used in total.
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stably formed by using the specific amount of the 25 low-molecular-weight polyol and/or
low-molecular-weight polyamine, and the mechanical characteristicsofthefoamedlayer is enhanced. In
using the low-molecular-weight polyol and the low-molecular-weight polyaniféiégétherGihe
low-molecular-weightpolyolandlow-molecular-weightpolyamine 30 of 2 to 15 wt% are used in total. 12
F-P07321TR(SG) 0034] A process for producing a layered sheet of the third aspect of the invention
comprises the steps of: preparing a cell dispersed urethane composition containing an isocyanate 5
component and[&® a¢tive hydrogen-containing compound containing 60 to 85 wt% of a
high-molecular-weight Ro&glcheas\g 2104 {Junctionai %%l%%sclas)n% gthggrgﬁg \t/glue > of 20 to 100 mg KOH/g

as a starting material component by a'‘mec acl.:rjﬂrégl%amlng method; applying the c%ﬁ%?scpersed urethane

composition onmfa%eim’mméﬁal she@tqi_@ﬁﬁin*gh@ pohewettraine tua&nedi_fawaraham'ﬁa@ _spherical
interconnected 8?!%&@%%“r&%%ecl%gh‘é’h&%}nﬁ'é%li'@&J?P'%ér"f‘{l%if%ﬂsdQ%’ %%’%5‘?%98” dispersed

urethane composition; and regulating a thickness of the polyurethane foamed layer uniformly. 15 [0035]
Another précessdorproducitfa fagerad shaatiofahe thivd taspectot tme mvehtion tohprises the steps of:

preparing a cell, disperged,rethane composition containing; an jsoeyanate, component and an active

hydrogen-containing compound containing 20 60 to 85 wt% of a high-molecular-weight polyol having 2 to
4 functional grétps-andzrhydrexPyahiedof 2OVE- P00 g KOHIG &9 & staftihg en&teriah cotponent by a

'neChankxﬂfoag“994P€QH§tmaterial component by a mechanical foaming method;

applying the cell dispersed urethane composition onto a base

10 material sheet; forming a polyurethane foamed layer having
spherical interconnected cells with surfaces in which circular
holes are formed by curing the cell dispersed urethane
composition; and regulating a thickness of the polyurethane
foamed layer uniformly.

15 [0035]

Another process for producing a layered sheet of the third
aspect of the invention comprises the steps of: preparing a cell
dispersed urethane composition containing an isocyanate
component and an active hydrogen-containing compound containing

20 60 to 85 wt% of a high-molecular-weight polyol having 2 to 4
functional groups and a hydroxy value of 20 to 100 mg KOH/g as
a starting material component by a mechanical foaming method;
applying the cell dispersed urethane composition onto a base
material sheet; laminating a release sheet on the cell dispersed

25 urethane composition; formingapolyurethane foamed layer having
spherical interconnected cells with surfaces in which circular
holes are formed by curing the cell dispersed urethane
composition; andreleasing the release sheet on the polyurethane
foamed layer.

30 [0036]
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applying the cell dispersed urethane composition onto a base material sheet; laminating a release sheet
on the cell dispersed 25 urethane composition; f orming a polyurethane f named layer having spherical
interconnected cells with surfaces in which circular holes are formed by éuriity fel €8Il 8iSpersed
urethane composition; and releasing the release sheet on the polyurethane foamed layer. 30 [0036] 13
F-P07321TR(SG) Yet another process for producing a layered sheet of the third aspect of the invention
comprises the steps of: preparing a cell dispersed urethane composition containing an isocyanate
component and an actiVe thydrogea:contaiging compoundicontaining vs aspolyimeertpolydlitcontaining
polymer parﬂclec%ma%e of ac#yloplylle and/or ! st%/rene acré/lon%le SORY (?lmlgr asa sta,rtlgg material
component by a mec anical oaming methoa applylng J'the cell Isperse urefhane ¢ composition onto a
base material sheet: ¥otmimg aspolyurethamesfcameddayerhaving 4 0rsptiedecal mtetconnieeted cells with

surfaces in which cireular . holes are fotmed by,curing the cell dispersed ureihane, composition; and

regulating a thickness of the polyurethane foamed layer uniformly. [0037] 15 Further another process for
producing & Iayérébbéh@étﬁo@@ﬁmﬁlr@%b@et@flm@ml/@nﬁénmﬁpﬁé@tm@ét%psfof preparing a cell

dispersed urethang, Gompositipd coniaining ag. isqcyanate companent and,an active hydrggen-containing

compound containing a polymer polyol containing polymer particles made 20 ot acrylonitrile and/or a
styrene-acrylonitiikr E6pelyhreredst al startimg peateriay coniporient bysd nfechahicalrfoahiidg method;

applying the cell dispersed urethane composition onto a base
material sheet; forming a polyurethane foamed layer having

10 spherical interconnected cells with surfaces in which circular
holes are formed by curing the cell dispersed urethane
composition; and regulating a thickness of the polyurethane
foamed layer uniformly.

[0037]

15 Further another process for producing a layered sheet of
the third aspect of the invention comprises the steps of:
preparing a cell dispersed urethane composition containing an
isocyanate component and an active hydrogen—-containing compound
containing a polymer polyol containing polymer particles made

20 of acrylonitrile and/or a styrene—-acrylonitrile copolymer as
a starting material component by a mechanical foaming method;
applying the cell dispersed urethane composition onto a base
material sheet; laminating a release sheet on the cell dispersed
urethane composition; formingapolyurethane foamed layer having

25 spherical interconnected cells with surfaces in which circular
holes are formed 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.

30 [0038]
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applying the cell dispersed urethane composition onto a base material sheet; laminating a release sheet
on the cell dispersed urethane composition; f orming a polyurethane f named layer having 25 spherical
interconnected cells with surfaces in which circular holes are formed by éuriity fel €8Il 8iSpersed
urethane composition while making the thickness thereof uniform with a pressing means; and releasing
the release sheet on the polyurethane foamed layer. 30 [0038] 14 F-P07321TR(SG) As described
above, a gas such as air is dispersed as fine cells in a starting material by the mechanical foaming
method to prepare thefcelidispersed wietivanecorpesitiors sThén, tlied ceitalispersed Urethane
composition is %uerfg and therteg)]yttgggS r;9<,§13I)éuret ane fgﬁmed layer havjng d)'sigmlergicarglier]ktﬁﬂr?ccpnnected cells

’ ; 11 3 in v e mecnanica 6] .
(including roughly spierlcaﬂ interconnécte celjfsa) which have a small cell diameter and have surfaces in

which th_e CirCUIJaT? hokesafinchudingsthé rougtvy _@ﬁ@u@eh@@@ arenfgﬂﬂfed?’cgn- peT@@silmmed. In the
mechanical foaming methiod of the, present 1Q invention, & 9as sygh.as altis dispersed %‘Q“O"Ut being

dissolved in the starting material, and thus there'is an advantage that generation of hew cells
(post-expafsiornr phenoatdrior) aftenastepy of baiformiy régulating anthickresswofithe pelyusethane foamed

layer can be suppressed; and the accuracy of a thickness apd, 1o, sRACHIC, graviny.Gan, he. easily controlied.

In addition, the mechanical foaming method does not necessitate use of a solvent, and is not only
excellent in costs bt is alsol preferatsiedfromn amenvirenimentalbviewpdintSinte therpolyarethane foamed

layer has spherif) intergpangeiasoelis (neling @val 2 sehesiealitereonperiss! egkishyith surfaces in
wnic e
easily formed. In the mechanical foaming method of the present

10 invention, agas suchas air isdispersedwithout beingdissolved
in the starting material, and thus there is an advantage that
generation of newcells (post—-expansion phenomenon) after a step
of uniformly regulating a thickness of the polyurethane foamed
layer can be suppressed and the accuracy of a thickness and

15 specific gravity can be easily controlled. 1In addition, the
mechanical foaming method does not necessitate use of a solvent,
and is not only excellent in costs but is also preferable from
an environmental viewpoint. Since the polyurethane foamed
layer has spherical interconnected cells (including oval

20 spherical interconnected cells) with surfaces in which the
circularholes (includingtheroughlycircularholes) are formed,
the polyurethane foamed layer can discharge air to the outside
via the interconnected cells even if air biting is generated
when the material to be polished is stuck to the polyurethane

25 foamed layer. Accordingly, the material to be polished can be
stuck tothepolyurethane foamed layerwithhighflatness. Since
slurry can be absorbed into the polyurethane foamed layer via
the interconnected cells even when the slurry enters between
the foamed layer and the material to be polished, the generation

30 of the water film of the slurry between the foamed layer and
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circularholes (including the roughly circular holes) areformed, the polyurethane foamed layer can
discharge air to the outside via the interconnected cells even if air biting is generated when the material
to be polished is stuck to the polyurethane 25 foamed layer. Accordingly, th& iriatekigk ¢ ®e polished can
be stuck to the polyurethane foamed layer with high flatness. Since slurry can be absorbed into the
polyurethane foamed layer via the interconnected cells even when the slurry enters between the foamed
layer and the material to be polished, the generation 30 of the water film of the slurry between the foamed
layer and 15 FPRG732LFR{SG)t thématetiat e decpolisire o canche preveted: dhereforeh¢he reduction of

the adsorptive property.of the 1%erial&o be 1\polished can l;ge effectiyely rgventeld. Singe the
interconnected ]égi% %%/ll'?en pgﬁ/zre%a%esfoora%nelg Ta}?errogreer SYSp%erit:ca?, the Scﬁflﬁretﬁgneefoamed layer has
excellent duralmlityi Therefore, Whenfthe shaterial tobevpolished isS potisheddy using the layered sheet

having the foamed layet,, e polishing tatg stability Js gphanged, J00391, 10 The third aspect of the

invention relates to a layered sheet produced by the process. It is preferable that an average cell
diameter ofthe $itercormrdotetivells of the pouretianesfdahredt layer is 204101360 pmand an average

diameter of the gircular, holes is;1,00 pp o legs by the same reasan as hig above,15J0040] [Fourth

aspect of the invention] A fourth aspect of the invention relates to a layered sheet  including: a base

material sheet; apdis potyurethanie fodrmedlayer cwheremtthepélytiréthanecfoapied dajrst-has oval cells

having a the polishing rate stability is enhanced.
[0039]

10 The third aspect of the invention relates to a layered
sheet produced by the process. It is preferable that an average
cell diameter of the interconnected cells of the polyurethane
foamed layer is 20 to 300 uymand an average diameter of thecircular
holes is 100 um or less by the same reason as the above.

15 [0040]

[Fourth aspect of the invention]

A fourth aspect of the inventionrelates to a layered sheet
including: abasematerial sheet; and apolyurethane foamed layer,
wherein the polyurethane foamed layer has oval cells having a

20 long axis parallel to a thickness direction of the polyurethane
foamed layer, and a ratio (L/S) of the average major axis L and
average minor axis S of the oval cells in a section of the
polyurethane foamed layer is 1.5 to 3.

[0041]

25 The present inventors found that the cells in the
polyurethane foamed layer is changed to the oval cells (the oval
spherical cells, may not be strictly balanced spherical cells)
from the conventional cells and the long axis of each of the
oval cells is arranged in parallel (substantially parallel) to

30 the thickness direction of the foamed layer, thereby enabling
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20 long axis parallel to a thickness direction of the polyurethane foamed layer, and a ratio (L/S) of the
average major axis L and average minor axis S of the oval cells in a section of the polyurethane foamed
layer is 1.5 to 3. [0041] 25 The present inventors found that the cells in the FdolydretRaAe foamed layer is
changed to the oval cells (the oval spherical cells, may not be strictly balanced spherical cells) from the
conventional cells and the long axis of each of the oval cells is arranged in parallel (substantially parallel)
to 30 the thickness direction of the foamed layer, thereby enabling 16 F-P07321TR(SG) the
enhancement it modulus of etasticityntheréof as compared: Wil the tenventiesalkpolyarethane foamed
layer and the sug%ﬁescsﬂ%n of the quoigg%ti%% of thee g%amgd ggg%re. §irﬂce the aqu?eg%desheet of the present

. . L . . . .
invention has a ho ng surfaocnevg%avmg igh strface aac%uracy, the hOTgI?]](E] surface holding the material

to be polished, m@Bmﬁfaeesmgéthhessocjfﬂﬁéqaaﬁ@iabﬁotb@ pf@lﬁsh%@ bftee polishimg s @xeellent when
the material to ng%‘%'é%?e&'é“e@e'gf'%Hé”}gf%e@é’e{%@éﬁl@%n_s'ﬁ&% _@%é%%rﬁ% shestofthe present

invention has excellent durability, 10 the polishing rate stability in polishing is enhanced when the
material to be potished is held byrdsing thedayered shieeth@0AR19Therdalissntthedislguréthane foamed

layer may contain, spherical.cells, Hawever, a iumeriegliatg af the aval cglls, 15, isreferably 30% or

more of all the cells in order to sufficiently express effects as an object. 00431 The oval cells are
erkgabwinmyéénﬁgcﬁgﬂéémgqm¢ﬁ#ﬁr polishing is excellent when the material

to be polished is held by using the layered sheet. Since the
layered sheet of the present invention has excellent durability,
10 the polishing rate stability in polishing is enhanced when the
material to be polished is held by using the layered sheet.
[0042]
The cells in the polyurethane foamed layer may contain
spherical cells. However, a numerical rate of the oval cells
15 ispreferably30%ormoreofall thecellsinorder tosufficiently
express effects as an object.
[0043]
The oval cells are preferably interconnected cells. When
the oval cells are the interconnected cells, the polyurethane
20 foamed layer can discharge air to the outside via the
interconnected cells even if air biting is generated when the
material tobepolishedis stuck tothepolyurethane foamed layer.
Accordingly, the material to be polished can be stuck to the
polyurethane foamed layer with high flatness. Since slurry can
25 be absorbed into the polyurethane foamed layer via the
interconnected cells even when the slurry enters between the
foamed layer and the material to be polished, the generation
of the water film of the slurry between the foamed layer and
the material to be polished can be prevented. Therefore, the

30 reduction of the adsorptive property of the material to be
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the oval cells are the interconnected cells, the polyurethane 20 foamed layer can discharge air to the
outside via the interconnected cells even if air biting is generated when the material to be polished is
stuck to thepolyurethane fnamed layer. Accordingly, the material to be pé&lisHetbéan BeSstuck to the
polyurethane foamed layer with high flatness. Since slurry can 25 be absorbed into the polyurethane
foamed layer via the interconnected cells even when the slurry enters between the foamed layer and the
material to be polished, the generation of the water film of the slurry between the foamed layer and the
material to be poelished candse: preverftédcThereforerthec30 eeduction of the adsorptive property of the
material to be 17 F-P07321TR(SG) polished can be effectively prevented. BRIEF DESCRIPTION OF
THE DRAWINGS [0044] 5 Fig, 1 is a photomicrograph (SEM photograph) of a polyurethane foamed
layer of a layeréR shBePiSEXRARPION. GEigT REs RpHatgAicrograph (SEM photograph) of a polyurethane
foamed layer of[% @yﬁred sheet in Example 2. Fig. 3 is a photomicrograph (SEM photograph) of a 10
polyurethane foamed layer of a layered sheet in Example 3. Fig. 4 is a photomicrograph (SEM
photograpt of a polyurethane foamestayerofer layered sheellirCompamtive Ekample 1. 15 BEST

MODE FOR C Fl{ﬂl}lgi_cgé_glé T%JQMEMEJQ\I -[0045] Jﬁ&%@%ﬁéé‘?r Eﬁocﬁg&i% Alayered sheet of the

first aspect of the invention comprises the steps of: preparing a cell dispersed uréthane composition by a
rnechamcmfoannngrném@d;2 is a photomicrograph (SEM photograph) of a

polyurethane foamed layer of a layered sheet in Example 2.
Fig. 3 is a photomicrograph (SEM photograph) of a
10 polyurethane foamed layer of a layered sheet in Example 3.
Fig. 4 is a photomicrograph (SEM photograph) of a
polyurethane foamed layer of a layered sheet in Comparative

Example 1.

15 BEST MODE FOR CARRYING OUT THE INVENTION
[0045]

The process for producing a layered sheet of the first
aspect of the invention comprises the steps of: preparing a cell
dispersed urethane composition by a mechanical foaming method;

20 applying the cell dispersed urethane composition onto a base
material sheet; forming a polyurethane foamed layer by curing
the cell dispersed urethane composition; and regulating a
thickness of the polyurethane foamed layer uniformly.

[0046]

25 Another process for producing a layered sheet of the first
aspect of the invention comprises the steps of: preparinga cell
dispersed urethane composition by a mechanical foaming method;
applying the cell dispersed urethane composition onto a base
material sheet; laminating a release sheet on the cell dispersed

30 urethane composition; forming a polyurethane foamed layer by
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20 applying the cell dispersed urethane composition onto a base material sheet; forming a polyurethane
foamed layer by curing the cell dispersed urethane composition; and regulating a thickness of the
polyurethane foamed layer uniformly. [0046] 25 Another process for producdify adayBreédsheet of the first
aspect of the invention comprises the steps of: preparing a cell dispersed urethane composition by a
mechanical foaming method; applying the cell dispersed urethane composition onto a base material
sheet; laminating a release sheet on the cell dispersed 30 urethane composition; forming a polyurethane
foamed layer by ut8 FoPO¥32: TR (EG P ousing tine cel ispersess urethand:compesition wile making the

thickness there%un'ﬁorm W;élﬁ a %reésing%neans: nd releasing the release sheet,on the polyurethane
1 ness ereorl un orm wi a preés g nmeans, ancé Téleaslin . .
foamed layer. [0047] 5 The process for producing a layered sheet of a second aspect of the invention

comprises the steps oflpreparivigea celindispersed urethaherconpesition ayamechanical foaming
method,; applyir[lgdgg ]cell dispersed urethane composition onto a base material sheet; laminating a
release sheet having a nitrogen 10 gas permeation rate of 1 x 10-7 [cm3/cm2scmHg] or less on the
applied celbdispersed Urethanecesrmpositiorecartd formihgya rpolyinetihanefoameddayasaving

interconne_cted 8?_"%1@! ciqg(;&gq%rgeg Hispersed Ltrﬁéh%Q%éQQ”lﬂp.Si '%Mglgr@agin(getff thickness
thereof uniform with a pressing means. 15 [0048] The cell dispersed urethane composition may be
prepared by a fetPrinicd foamtingNaethbd (ciudingPd mecsarmicaldrothingm st hethd is not
pa”kn”a”y"nﬂgﬁgﬂ§@£ssgﬁ%t%%Qqugispersed urethane composition onto a base
material sheet; laminating a release sheet having a nitrogen
10 gas permeation rate of 1 x 1077 [cm3/cm2-s-cmHg] or less on the
applied cell dispersed urethane composition; and forming a
polyurethane foamed layer having interconnected cells by curing
the cell dispersed urethane composition while making the
thickness thereof uniform with a pressing means.
15 [0048]
The cell dispersed urethane composition may be prepared
by a mechanical foaming method (including a mechanical frothing
method), and is not particularly limited with respect to other
aspects. For example, the cell dispersed urethane composition
20 is prepared by the following methods.
[0049]
(1) The first component whereinasilicon-basedsurfactant
is added to an isocyanate-terminated prepolymer produced by an
isocyanate component with a high-molecular-weight polyol or the
25 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,

30 the cell dispersion to prepare a cell dispersed urethane
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aspects. For example, the cell dispersed urethane composition 20 is prepared by the following methods.
0049] (1) The first component wherein asilicon-based surfactant is added to an isocyanate-terminated
prepolymer produced by an isocyanate component with a high-moleculaF-weigrt2gdl§éB6r the 25 like is
mechanically stirred in the presence of an unreactive gas, to disperse the unreactive gas as fine cells
thereby forming a cell dispersion. Then, the second component containing active hydrogen-containing
compounds such as high-molecular-weight and low-molecular-weight polyols are added to, and mixed
with, 30 the cellcdispersion ¢o prepareaceliadispersed atethane dEXEIRGZIAUTR(S S rcomposition. If
necessary, a caggtl g}(ang a gléerasdj%ceh as Oca{t%oen s%'@% &n%%r%o%%%ecq to the second component. [0050]
(2) A silicon-base surfactant is ad e% to the first 5 component containing an isocyanate component (or
an isocyanate-tétffifiated prepolymer) and/or the second component containing active

hydrogen-containing co(rgpogng%ﬁ@gm% a%%rgpgﬂggg@)cgqls@/hi@ g@dgwcgg-%eedﬂ%@ctant is added is

mechanically stirred in the presence of an unreactive gas, to 10 disperse the unreactive gas as fine cells
thereby formingcaredindispersiona Fhengthen rerpairiing coeponais addéeertorandmixed with, the cell

dispersion to prepare acelldispersed urethane, ¢p e%itigﬁdﬁ%%&eléé&ﬁdswsﬁap&@@@ surfactant is

added to at least either of the first component containing an isocyanate component (or an
isocyanate-terntinatetd: pigpolyiwiet) or thelsessnd eonfporenty compounds, and the

component (s) to which the silicon-based surfactant is added is
mechanically stirred in the presence of an unreactive gas, to

10 disperse the unreactive gas as fine cells thereby forming a cell
dispersion. Then, theremainingcomponent isaddedto, andmixed
with, the cell dispersion to prepare a cell dispersed urethane
composition.

[0051]

15 (3) Asilicon-based surfactant is added to at least either
of the first component containing an isocyanate component (or
an isocyanate—-terminated prepolymer) or the second component
containing active hydrogen-containing compounds, and the first
and second components are mechanically stirred in the presence

20 of an unreactive gas, to disperse the unreactive gas as fine
cells thereby preparing a cell dispersed urethane composition.
[0052]

Polyurethane is preferable as a forming material for the
foamed layer of the layered sheet since spherical fine cells

25 and interconnected cells can be easily formed by the mechanical
foaming method.

[0053]
The layered sheet of the third aspect of the invention
comprises a base material sheet and a polyurethane foamed layer,

30 wherein the polyurethane foamed layer has spherical
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containing active hydrogen-containing compounds, and the first and second components are
mechanically stirred in the presence 20 of an unreactive gas, to disperse the unreactive gas as fine cells
thereby preparing a cell dispersed urethane composition. [0052] Polyurethaiie/isprefeiEble as a forming
material for the foamed layer of the layered sheet since spherical fine cells 25 and interconnected cells
can be easily formed by the mechanical foaming method. [0053] The layered sheet of the third aspect of
the invention comprises a base material sheet and a polyurethane foamed layer, 30 wherein the
polyurethane foamted tayerdiassphetical 28rF-RPE 7324 T R{SG) ninterconmected cedls | andeeach of the
interconnected acelsl;s hglas a surface, i&lw@ilcpc%iﬁcaurla?qg(ileeg are foygergééOOM] The polyurethane foamed
layer can be formegf)y, for examplle, 5 curing a cell dlsperseg urethane composition prepared by a
mechanical foarrifg fiethod (including a mechanical frothing method) on a base material sheet.

Specifically, the cell disoersed wethane compesiton isniepared 2y heetbad-. [05RI0 Polyurethane

is preferable as a forming material for the foamed layer of the layered shéet, since spherical
interconnected ccelisna whiehlcirctlariolesarerformned<orr thersarfade of maehavethéoreks can

beeasilyformedfythemechanicaligamingmethod. ([9056] 45, 1he '%lé%ﬁ%%ﬁ'&%ef 9f.1pe;foygh aspect of the

invention comprises a base material sheet and a polyurethane foamed layer.
method) on a base material sheet. Specifically, the cell

dispersed urethane composition is prepared by the method.
[0055]

10 Polyurethane is preferable as a forming material for the
foamed layer of the layeredsheet, since spherical interconnected
cells in which circular holes are formed on the surface of each
of thecellscanbeeasily formedby themechanical foamingmethod.
[0056]

15 The layered sheet of the fourth aspect of the invention
comprises a base material sheet and a polyurethane foamed layer.
[0057]

A polyurethane resin is preferable as a forming material
for the foamed layer of the layered sheet since fine oval cells

20 can be easily formed by the mechanical foaming method. The
polyurethane resin comprises an isocyanate component, a polyol
component (high-molecular-weight polyol and
low-molecular-weight polyol or the 1like), and a chain extender.
[0058]

25 As the isocyanate component, a compound known in the field
of polyurethane can be used without particular limitation. The
isocyanate component includes, for example, aromatic
diisocyanates such as 2,4-toluene diisocyanate, 2,6-toluene
diisocyanate, 2,2’-diphenyl methane diisocyanate,

30 2,4’-diphenyl methane diisocyanate, 4,4’-diphenyl methane
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[0057] A polyurethane resin is preferable as a forming material for the foamed layer of the layered sheet
since fine oval cells 20 can be easily formed by the mechanical foaming method. The polyurethane resin
comprises an isocyanate component, a polyol component (high-moleculdr-Reight p6lyéi@nd
low-molecular-weight polyol or the like), and a chain extender. [0058] 25 As the isocyanate component, a
compound known in the field of polyurethane can be used without particular limitation. The isocyanate
component includes, for example, aromatic diisocyanates such as 2,4-toluene diisocyanate, 2,6-toluene
diisocyanate, 2 2!-diplveryl aethapeldiisocyandld, , 30 2raiphenylanetivaine. dilsdtyanate, 4,4'-diphenyl
e o Codie ) disgevanate. polmeria bl colbaqice mod e MW(pr example.
Millionate MTL made y Nippon Pglyuret ane Industry Co., Ltd.), 1, -napht%a ene%usocyanate,
p-phenylene diiSocyandte; im-phehylenehdiisdcyanate, pxyhdend <5 dilsobyanaterand m-xylylene
diisocyanate, alg{q%tg)ccgiigg%ang;gghse%%pl%% ethylene &i/jggg@r)atgl gﬁ,fjlitémethyl hexamethylene
diisocyanate and 1, 6-hexamethylene diisocyanate, and cycloaliphatic dilsocyanates such as
1,4-cyclohéxanéidisosyamnate, 444 dicyciohest methapedisotyanatel g wobphorone diisocyanate and

norbornane diispeyapate, Thesemay.,bg 1s&d, alone.op as & mxilre of two.orympre thereof. [0059] As the

isocyanate component; it is possible to use not only the above-described diisocyanate compounds but
also 15 multifurictionat tthifurrstioAal 6P morey polyisbéyanatesagthy lene diisocyanate,

and cycloaliphatic diisocyanates such as 1,4-cyclohexane
diisocyanate, 4,4’-dicyclohexyl methane diisocyanate,

10 isophoronediisocyanate andnorbornanediisocyanate. Thesemay
be used alone or as a mixture of two or more thereof.
[0059]

As the isocyanate component, it is possible to use not

only the above-described diisocyanate compounds but also

15 multifunctional (trifunctional or more) polyisocyanates. As
the multifunctional isocyanate compounds, a series of
diisocyanate adduct compounds are commercially available as
Desmodul-N (Bayer) and Duranate™ (Asahi Chemical Industry Co.,
Ltd.).

20 [0060]

Among the isocyanate components described above,

4,47’ -diphenylmethane diisocyanate or carbodiimide modified MDI
is preferably used.
[0061]

25 The active hydrogen-containing compound is a
high-molecular-weight polyol, low-molecular—-weight polyol, and
a low-molecular—-weight polyamine or the like which have active
hydrogen reacted with the isocyanate component.
[0062]

30 As the high-molecular-weight polyol, a compound known in
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the multifunctional isocyanate compounds, a series of diisocyanate adduct compounds are commercially
available as Desmodul-N (Bayer) and DuranateTM(Asahi Chemical Industry Co., Ltd.). 20 [0060] Among
the isocyanate components described above, 4,4'-diphenylmethane diisdcyahate bFitafodiimide
modified MDI is preferably used. [0061] 25 The active hydrogen-containing compound is a
high-molecular-weightpolyol, low-molecular-weightpolyol, and a low-molecular-weight polyamine or the
like which have active hydrogen reacted with the isocyanate component. [0062] 30 As the
high-molecular-weiglitipolyoh fa cofpouridiatewrdn 22 FaPOZ3R1TRESG)pthe fieldlefrpolyurethane can
be used Withoutlg%r.tigg%ar IimitaII}iloen.h'I'.h%m% -rencodef-%%lg&-é/vieight I o!)'hnciu%eigii Jor. e@Ongple, polyether

S5
polyols representedl by plo?f/lt'etramethyjfgne ether glycol andgpglygt%y}(ene gR/co , polyester polyols 5

represented by polyinitylene ddipate rpolyestarspolyearsmdte dpblyals bxeatplHieeby teaction products of
polyester glycols, such as polycapiolaciopeaglyal.and pobieaprgiclane with, aliglane carbonate,
polyester polycarbonaté polyols obtained™ by reacting ethylene carbonate with a multivalent alcohol and
10 reactingtthe ¥esuldngreacdtion mixtukewitheare orgamet dicarboxylic-acic pohysarbonatepolyols

obtained by estgg,,exchange reaction.ofapolybydraxylcgmpaund.with arv cachonate,  apd polymer polyols
such as polyether polyol in which polymer particles are dispersed. These maybe used singly or as
amixture such as polycaprolactone polyol and polycaprolactone with
alkylene carbonate, polyester polycarbonate polyols obtained
by reacting ethylene carbonate with a multivalent alcohol and
10 reacting the resulting reaction mixture with an organic
dicarboxylic acid, polycarbonate polyols obtained by ester
exchangereactionof apolyhydroxyl compoundwitharyl carbonate,
and polymer polyols such as polyether polyol in which polymer
particles aredispersed. Thesemaybeusedsinglyor asamixture
15 of two or more thereof. Toproduce the polyurethane foamed layer
having an independent cell structure, a polyether polyol is
preferably only used.
[0063]
To produce the polyurethane foamed layer having an
20 interconnected cell structure, a polymer polyol is preferably
used, and a polymer polyol in which polymer particles made of
acrylonitrile and/or styrene-acrylonitrile copolymers are
dispersed is particularly preferablyused. Thispolymer polyol
is contained in an amount of preferably 20 to 100 wt%, more
25 preferably 30 to 60 wt%, in the whole polymer polyol used.
[0064]
A high-molecular-weight polyol having 2 to 4 functional
groups and a hydroxy value of 20 to 100 mg KOH/g is preferably
used. The hydroxy value is more preferably 25 to 60 mg KOH/g.

30 The number of the functional groups of 5 or more tends to cause
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15 of two or more thereof. To produce the polyurethane foamed layer having an independent cell
structure, a polyether polyol is preferably only used. [0063] To produce the polyurethane foamed layer
having an 20 interconnected cell structure, a polymer polyol is preferably Fuséd,2nd & $olymer polyol in
which polymer particles made of acrylonitrile and/or styrene-acrylonitrile copolymers are dispersed is
particularly preferably used. This polymer polyol is contained in an amount of preferably 20 to 100 wt%,
more 25 preferably 30 to 60 wt%, in the whole polymer polyol used. [0064] A high-molecular-weight
polyol having 2 ¢e defunctiohal hgroups and & hirdroxylwatiecop 20ate 1 00umgtk@k ofisgpreferably used.
The hydroxy va!:ueedhscrgocrg epge@[groabl)é 25 ta 60 mg }.(Ol-ygt 30 The nug}pecr o[}t6h% gt#q(ét%oencg_l groups of 5 or

t B t
more tends to cause 23 F-PO732£}1)'RJ(§%)pre?<%eessK/eﬁy hlgﬁ (r:nr%sgﬁﬁklng gegree of a polyurethane foam

to reduce the atisorptive prapery of thé mMatesiat te be2polishetRHT hettyyotoxy valigs of kess than 20 mg
KOH/g tends tot‘i’]%cr%éﬁnwe&”l%:{‘& of hard seg %@Béoofﬁ%%%rﬁm%”%o reduce the 2 durability of the

polyurethane foam. The hydroxy value of more than 100 mg KOH/g tends to cause excessively high
crosslinking degreelof the poljurethane foamttoared feathe abtisonptive property obtheeraterial to be

polished. [0065] 10 These, spesific highsmolesular:weight palypls 9f 60,19, 85, Wi arg pieferably

contained in the active hydrogen-containing compound, andmore preferably 70 to 80 wt%. A cell film is
easily broken egsing afspeeifie diiioantefthé apeéific educe the adsorptive property

of the material to be polished.
[0065]

10 These specific high-molecular-weight polyols of 60 to 85
wt% are preferably contained in the active hydrogen-containing
compound, andmore preferably 70to 80 wt%. Acell filmiseasily
broken by using a specific amount of the specific
high-molecular-weight polyol, and an interconnected cell

15 structure is easily formed.

[0066]

A number—-average molecular weight of the
high-molecular-weight polyol is not particularly limited, but
is preferably 1500 to 6000, from the viewpoint of the elastic

20 characteristics of the resulting polyurethane. When the
number—-average molecular weight is less than 1500, the
polyurethane obtained therefromdoesnot have sufficientelastic
characteristics, thus easily becoming a brittle polymer.
Accordingly, a foamed layer made of this polyurethane is rigid

25 to reduce the holding property of the material to be polished.
On 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.

30 [0067]
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high-molecular-weight polyol, and an interconnected cell 15 structure is easily formed. [0066] A
number-average molecular weight of the high-molecular-weight polyol is not particularly limited, but is
preferably 1500 to 6000, from the viewpoint of the elastic 20 characteristiEsof e téSulfifg polyurethane.
When the number-average molecular weight is less than 1500, the polyurethane obtained there from
doesnothavesufficientelastic characteristics, thus easily becoming a brittle polymer. Accordingly, a
foamed layer made of this polyurethane is rigid 25 to reduce the holding property of the material to be
polished. On the otherthandh Wwisenthehruinberranieragéanolecidaroneightdas  highercdyarb6000,
polyurethang otl)ltgiergedtthgeerg rom be omes tog _sr%tlgggigfq%, a f%%mgdll% r g}eadcerggghoils polyurelthane
tends to be inferior in durability. 30 [0067] 24gF-P07321TRJESG§ Ig:xamp es of the Fow-molecular-welght
polyol that can bewseditogetiver:with a/highemolecidar-weightpolyslléescrided: @bove include: ethylene

glycol, 1,2-propylene glycol, .1,3-grapylane glyeal, 1.4-butanedial, 1.6:hexanediol, 5 neopentyl glycol,

1,4-cyclohexanedimethanol, 3-methyl-1,5-pentanediol, diethylene glycol, triethyleneglycol,
1,4-bis(2-hydroxyethexy)berizenecand the -ikes Oihexaxafiples thatdan be used together with the

high-molgcuIgr-gv_e&'\g%eglygll @@eiﬂg%dg&lpmg%ogg%@ﬁé{v%jggtcgglyamine such as etIernediamir_1e,
tolylenediamine, diphenylmethanediamine, diethylenetriamine and the like. These low-molecular-weight
polyols, low triethyleneglycol, 1,4-bis(2-hydroxyethoxy)benzene and the
like. Other examples that can be used together with the
high-molecular-weight polyol also include:

10 low—-molecular-weight polyamine such as ethylenediamine,
tolylenediamine, diphenylmethanediamine, diethylenetriamine
and the like. These low-molecular-weight polyols, low
-molecular—-weight polyamines may be used alone or as a mixture
of two or more thereof.

15 [0068]

To form the polyurethane foamed layer having an
interconnected cell structure, 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

20 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

25 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 is greater than 1870 mg KOH/g, it
tends to decrease the distance of between hard segments of
polyurethane to reduce the adsorptive property of the material

30 to be polished. Particularly, diethylene glycol, triethylene
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-molecular-weight polyamines may be used alone or as a mixture of two or more thereof. 15 [0068] To
form the polyurethane foamed layer having an interconnected cell structure, among these compounds, a
low-molecular-weight polyol having a hydroxyl value of 400 to 1830 mg KORIJ antll&r(&G)
low-molecular-weight polyamine having 20 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 KQHyg,can effett of-improving formiation ef 25akteycamrected cells tends to be not
sufficiently obtaj rb%% n the other hand, when the hydroxyl value is greater than 1830 mg KOH/g or the
amine value is greater than 1870 mg KOH/g, it tends to decrease the distance of between hard segments
of polyurethane to reddite thie adsorptivenpropesty-obthecmaterial 3@ to-be palishednParticularly,

diethylene glycql, lriethylene, 25 @&%%Z&JR[@P& ycoh o 1.4-bytanediol is preferably ysed. [0069] The

ratio of the high-molecular-weight polyol and Tow-molecular-weight polyol or the like is determined
according % to thardcteristics hetessitateddortieapelyufethanesfoapied layéeraniufacteded therefrom.

0070] To form t@gﬁquwﬁg%g%{%%@gd layer baying an interconnected cell structure, the

low-molecular-weight polyol 10 and/or the low-molecular-weight polyamine are contained in the total
amount of prefer8BY2 to 15 wt%, more preferably 5 to

To form the polyurethane foamed layer having an
interconnected cell structure, the low-molecular—-weight polyol
10 and/or the low-molecular-weight polyamine are contained in the
total amount of preferably 2 to 15 wt$%, more preferably 5 to
10 wt%, in the active hydrogen-containing compound. By using
the low—molecular-weight polyol etc. in specified amounts, cell
films are easily broken to easily form an interconnected cell
15 structure and further the mechanical characteristics of the
polyurethane foamed layer are improved.
[0071]
In the case where a polyurethane is produced by means of
a prepolymer method, a chain extender is used in curing of a
20 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
25 4,4’ -methylenebis (o-chloroaniline) (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,

30 3,5-diethyltoluene-2, 4-diamine,
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10 wt%, in the active hydrogen-containing compound. By using the low-molecular-weight polyol etc. in
specified amounts, cell films are easily broken to easily form an interconnected cell 15 structure and
further the mechanical characteristics of the polyurethane foamed layer areFitnproveéd.(f3071] In the case
where a polyurethane is produced by means of a prepolymer method, a chain extender is used in curing
of a 20 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-(8Hd);and the likesConcretecexamplest ohthdghaireextender include: polyamines
such as 25 4,4'-rme'%hé/1e_n bis(o-chlo(gggpliline)C hﬂh%%g%gtégi(ggglﬁxtggipé Qen.ylenediamine,

4,4'-methy|enek§5|s&,3-diclla]?ogmﬁﬁe), 3,25?8is hio)-2,4-toluenediamine,

3,5-bis(methylthis)-2<6-tdluenediamire) 30:3,5-diethyltoluene-2,4-diamine, 26 F-P07321TR(SG)
3,5-diet_hylto|u.e@e@,ﬁaqgﬂgg%tgi@et‘hgl%ne_'gIélggggjc-giﬁrggpqpeerﬂ;ﬂgé%h%lgt,etramethylene
oxide-di-p-aminobenzoate, 4,4'-diamino-3,3',5,5'-tetraethyldiphenylmethane,’s
4,4'-diamine-3,3-diisoprepyl-® 53 dinethyldiphenyinethané, dimethyldiphenylmethane,
4,4'-diamino-3,3,5,5-telrajsopropyldiperylmethane., 1.2-pistzsapingphenylihiglethane,
4,4'-diamino-3,3"diethyl-5.5'-dimethyldiphenyimethane, N,N'-di-sec-butyl-4,4'-diaminophenylmethane, 10
3,3"-diethyl-4,4'didntmediphenyimethanel Wy hsshediamine,
4,4’'-diamino-3,3’-diethyl-5.5"-dimethyldiphenylmethane,
N,N’-di-sec-butyl-4,4’'-diaminophenylmethane,

10 3,3"-diethyl-4,4’-diaminodiphenylmethane, m-xylylenediamine,
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 in mixture

15 of two kinds or more.

[0072]

The average hydroxy value (OHVav) of the active
hydrogen—-containing compound used in the second and third aspect
of the inventions is preferably within the range of the following

20 equation.
(350—80Xfav—120/fav) =0OHVav= (350—80X fav+120/fav)

In the above equation, OHVav and fav (the number of the
average functional groups) are calculated by the following

equation.

25 [Equation 1]

n n
OHVav= 2 (a7 X )/ PPN
1=7 =1

[Equation 2]
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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 in mixture 15 of fwBXkifds BR h¥6re. 0072] The
average hydroxy value (OHVav) of the active hydrogen-containing compound used in the second and
third aspect of the inventions is preferably within the range of the following 20 equation.
(35080Xfav120/fav) '~_OHVav'~_ (35080Xfav+120/fav) In the above equation, OHVav and fav (the
number of the average fungtional groups) are cajgulated by the following equation. 25 [Equation 1] ,n n
OHVavM E (al X.cz)/ E CXY71 X=1 [Equatio 27 E-P07321TR(SG) nfav=E (hiXcr)/Ecz i=1i=1
In the above equddi¥m 2 tshe ﬁHMr é#tl{aZpolyol components; ai represents the hydroxy
value; bi represents the Aarhber of the functioné’l’gzroups; and ci represents addition part 5 by weight. For

example, when the actiye hydrggen-coptaining corpgund {o.he ysed.is.a first 19, pth palyol

components, the hydroxy
components; ai represents the hydroxy value; bi represents the

number of the functional groups; and ci represents addition part
5 Dby weight.

For example, when the active hydrogen—-containing compound
to be used is a first to a n—-th polyol components, the hydroxy
value of the first polyol component is defined as al; the number
of functional groups is defined as bl, the addition weight part

10 isdefinedascl---; thehydroxyvalueof then-thpolyol component
is defined as an; the number of the functional groups is defined
as bn; and the addition weight part is defined as cn. However,
since referring to the polymer polyol, the polymer particles
are dispersed, the number of the functional groups is calculated

15 as 3 even in any of kinds.

[0073]

When polyurethane is produced by a prepolymer method in
the second and third aspects of the invention, the kind and
compoundingrate of theactive hydrogen-containing compoundused

20 in synthesizing and curing an isocyanate-terminated-prepolymer
are not particularly limited. However, in synthesizing the
isocyanate-terminated-prepolymer, it is preferable that the
high-molecular-weight polyol of 80 wt% or more is used in the
active hydrogen-containing compound, and the

25 low-molecular—-weight polyol and/or low-molecular-weight
polyamine of 80 wt% or more are used in the active
hydrogen-containing compound in curing the

isocyanate-terminated-prepolymer. Theproperuseof theactive
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value of the first polyol component is defined as al; the number of functional groups is defined as bl, the
addition weight part 10 is defined as cl . ; the hydroxy value of the n-th polyol component is defined as
an; the number of the functional groups is defined as bn; and the additioR Ww&ightpaft i§@defined as on.
However, since referring to the polymer polyol, the polymer particles are dispersed, the number of the
functional groups is calculated 15 as 3 even in any of kinds. 00731 When polyurethane is produced by a
prepolymer method in the second and third aspects of the invention, the kind and compounding rate of
the active hydrdgeh-contatmingtcompouncbused: 20 inssyntkesizinglandeduring am terms of

isocyanate-termifgteg-prepplimet. afe natpartiyiary imied, Hawever, i synthesizing fhe
isocyanate-terminated-prepolymer, it is pre erable that the igh-molecular-weight pollyo of 80 wt% or

more is used indheradtive Aytroger-cohtainingecdarmpound, and the 25 low-molecular-weight polyol
and/or Iow-mole[%%-\fveight polyamine of 80 wt% or more are used in the active hydrogen-containing
compound in curing the isocyanate-terminated-prepolymer. The proper use of the active 28
F-P07321TR(SG) hydfogehicortainitg compognad is a<desirableemetlraecihvte st othenstability of the

physical charactgristics,and,productivity of palyurgthane, 19, be.obfained. 90741  Ayatig hetween an

isocyanate component, apolyol component and a chain extender in the invention can be altered in
various ways acesrdingrontioletdarvedights! theredf diésiréd physical d propertiesiofpctpdrethane

foamed layer a%qyﬂ%ylé%e@ Qfdgélyurethane foamed layer and the like. 1In order

to obtain a foamed layer with desired polishing

10 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
component and a chain extender is preferably in the range of
from 0.80 to 1.20 and more preferably in the range of from 0.99

15 to 1.15. When the number of isocyanate groups is outside the
aforementioned range, there is a tendency that curingdeficiency
is caused, required cell, specific gravity, hardness and
compressibility are not obtained.

[0075]

20 The isocyanate-terminated prepolymer is preferably a
prepolymer having a molecular weight of about 1000 to 10000,
more preferably 1000 to 5000 because of itsexcellent workability,
physical properties etc. When the prepolymer is solid at an
ordinary temperature, the prepolymer is melted by preheating

25 at a suitable temperature prior to use.

[0076]

The silicon-based surfactant includes, for example, a
surfactant containing polyalkylsiloxane/polyether copolymer.
Such silicon-based surfactant can be exemplified by SH-192 and

30 L-5340 (made by Toray Dow Corning Silicone Co., Ltd.) as
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to obtain a foamed layer with desired polishing 10 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 component and a chain extender is pref¢dBkliRRkhEGange of from
0.80 to 1.20 and more preferably in the range of from 0.99 15 to 1.15. When the number of isocyanate
groups is outside the aforementioned range, there is a tendency that curing deficiency is caused,
required cell, specific gravity, hardness and compressibility are not obtained. [0075] 20 The
isocyanate-ternsinatedt piejpolyporapésipdeferably a prepolymer having a molecular weight of about 1000 to
10000, more prrng ly 1000 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 25 at a
suitable temperature piertoouse J0076]} The silicorrbasedsurfactant ineludest foriéxample, a surfactant

containing po'V%LKX?H%%%ROL}’I‘?EQ%&%%?JW%r-l_%Dg%ﬁ%qn?%i%ﬁé%{gﬁ%aﬂﬁ‘@PP gxemplified by
SH-192 and 30 L-5340 (made by Toray Dow Corning Silicone Co., Ltd.) as 29 F-PO7321TR(SG)

preferable Eompotnds.c0077]agaridus additivesmhay be mixed; such as a stabilizer including an
antioxidant, a lupticast, a pigment, a filler, an 5 antistatic agent and others. [0078] The unreactive gas

used for forming fine bubbles is
The unreactive gas used for forming fine bubbles is

preferablynot combustible, andisspecificallynitrogen, oxygen,
a carbon dioxide gas, a rare gas such as helium and argon, and

10 a mixed gas thereof, and the air dried to remove water is most

preferable in respect of cost.
[0079]

As a stirring device for dispersing an unreactive gas in
a fine—-cell state, any known stirring deices can be used without

15 particular limitation, and specific examples include a
homogenizer, a dissolver, a twin-screw planetary mixer, a
mechanical froth foaming machine etc. The shape of a stirring
blade of the stirring device is not particularly limited, and
a whipper-type stirring blade is preferably used to form fine

20 cells. For obtaining the intended 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.
[0080]

25 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 stirring device not generating large

30 cells is preferably used in the mixing step. Such a stirring
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preferably not combustible, and is specifically icallynitrogen, o a carbon dioxide gas, a rare gas such as
helium and argon, and 10 a mixed gas thereof, and the air dried to remove water is most preferable in
respect of cost. 0079] As a stirring device for dispersing an unreactive gak-iR 0d JiheTI&elPstate, any known
stirring deices can be used without 15 particular limitation, and specific examples include a homogenizer,
a dissolver, a twin-screw planetary mixer, a mechanical froth foaming machine etc. The shape of a
stirring blade of the stirring device is not particularly limited, and a whipper-type stirring blade is
preferably usedteviorm fine 20 eeks: IFor pbtairingrthe imended pelyaretlsane foarned Vayer, the number
of revolutions of the stirgg% Iggeti éor%e@lb% 200 ]E'goOZIOOC])f (oM, more. pre ac?'% g(e)(l) 10 1500 rpm. The

*
stirring time is gﬁiﬁ{aﬁﬁ/ regulated epencﬂng on the Iintende dgnéi%% TO%%O 25ina preferable mode,

different stirringadek/tbes*»laﬁem@ebh%ﬁm@pafimglaiae@i d@g@mn}tmfmqglpmsgiaﬁd for stirring
the first and the_secand, componants t rfx them, respectively,, stiring indhe, mixing step mmay not be

stirring for forming cells,”and a stirring device not generating large 30 cells is preferably used in the
mixing ste Suehadstiring BOFPO7E321 TREBG) tdaViee i prefetalbly aplametaryymixer. The same
stirring device rﬂ?@%q? used in the foaming step of preparing a cell dispersion and in the mixing step of
mixing the respective components, and stirring conditions such as a revolution rate of the stirring 5 blade
are preferably regulatedz®tording traécessayr {0081 fethane composition prepared

by the method described above is applied onto a base material
sheet, and then the cell dispersed urethane composition is cured

10 to form a polyurethane foamed layer.

[0082]

The forming material for the base material sheet is not
particularly limited. Examples thereof include polyethylene
terephthalate, polyester, polyethylene, polypropylene,

15 polystyrene, polyimide, polyvinyl alcohol, polyvinyl chloride,
a fluorine-containing resin such as polyfluoroethylene, nylon
and cellulose.

[0083]

In the first and third aspects of the invention, the

20 thickness of the base material sheet is not limited. However,
the thickness is preferably about 0.05 to about 0.3 mm in terms
of the strength and flexibility or the like thereof.

[0084]

The base material sheet used in the second aspect of the

25 invention preferably has a nitrogen gas permeation rate of 1
x 107’ [cnﬁ/cm?-s-cmHg] or less, and more preferably 1 x 107°
[cm?/cm2-s-cmHg] or less. Examples of the forming materials
satisfying these conditions include polyethylene terephthalate,
polypropylene and polyethylene.

30 [0085]
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Then, the cell dispersed urethane composition prepared by the method described above is applied onto a
base material sheet, and then the cell dispersed urethane composition is cured 10 to form a
polyurethane foamed layer. [0082] The forming material for the base matéri&PskeetTi8 heft) particularly
limited. Examples thereof include polyethylene terephthalate, polyester, polyethylene, polypropylene, 15
polystyrene, polyimide, polyvinyl alcohol, polyvinyl chloride, a fluorine-containing resin such as
polyfluoroethylene, nylon and cellulose. [0083] In the first and third aspects of the invention, the 20
thickness of the base niateriat shreetis! nostiavtech Hole viery ¢he thicknelss islprefarably about 0.05 to

about 0.3 mm irg:}tlerr}gs of th% strength andtflexibili y or the like thEregf..ILOQSACll] The base material sheet
. ase maferrgf sheet 1snoY particurarly rimited. owgver,
used in the secong aspect of t%e 25 Invention pre eraabﬁy has a nitrogen gas permeation rate of 1 x 10-7

[cm3/cm2scmHghertlesskand moseopreferaidty 1 X -13-8 Heri3fcm2sem#ighorless: xamples of the

forming materials satisfying these condifionsdnglude, polyethylene terephihalate, polypropylene and
polyethylene. 30 [0085] 31 F-P07321TR(SG) In the second aspect of the invention, the thickness of the

base matefal sheet isdset particalady limitedh Howevenethéabicknesslis preferabhgCh 628lto 0.3 mm, and
more preferably: 1,05t0 pi%ign@finttﬁgmgaosfethgas&@p{ﬁsiggeogtp.ermeation of gas 5 included in the
d

polyurethane foamed layer, and the strength an
[0086]

A method of applying the cell dispersed urethane
composition onto the base material sheet can make use of coating

10 methodsusing, for example, roll coaters suchasagravure coater,
kiss—-roll coater and comma coater, die coaters 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 sheet.

15 [0087]

Post cure by heating the polyurethane foam, formed by
applying the cell dispersed urethane composition onto the base
material sheet and then reacting the composition until it does
not flow, has an effect of improving physical properties of the

20 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.

[0088]

25 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
catalyst added are determined in consideration of flow time for
application onto a base material sheet after the step of mixing

30 the respective components.
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flexibility of the base material sheet. [0086] A method of applying the cell dispersed urethane composition
onto the base material sheet can make use of coating 10 methods using, for example, roll coaters such
as a gravure coater, kiss-roll coater and comma coater, die coaters such &sR ot 1éddter and fountain
coater, and a squeeze coater, a curtain coater etc., and any methods can be used insofar as a uniform
coating film can be formed on the base material sheet. 15 [0087] Post cure by heating the polyurethane
foam, formed by applying the cell dispersed urethane composition onto the base material sheet and then
reacting the composition until it does not flow, has an effect of improving physical properties of the 20
polyurethane foam and,js thus extrerygg/%%r%foef%@é Bost ec:l%roear@lse &eirgiggrogg &)rgefecraa]t_)!_yi%tdm to 70C for

. actiorn )
10 to 60 minutes and conducted preferably at a normal pressure in order to Stabilize the shape of cells.

[0088] 25 In th@Woduc@oertﬂie polyurathanerfoamed fayerskrownv eatalystsiprohfotingea polyurethane
reaction, such gz teriary amine-based catalysts, may he used,,The.type and amount of the catalyst

added are determined in consideration of flow time for application onto a base material sheet after the
step of mixing 80 the respectiviecomporepts: 32 FrPOY32ETR(8 &) <[0089) Prodertion bf the

polyurethane foamed Jayer.may, be,cartied. out in,a hatch system wherein e, respectiye.components are
weighed, introduced into a container, and mechanically stirred,
stirringdevice andmechanically stirred, and the resultingcell

dispersedurethane composition is sent ontoabasematerial sheet
to form a product.
10 [0090]

In the process for producing the layered sheet of the first
and third aspect of the invention, it is necessary that after
the polyurethane foamed layer is formed on the base material
sheet or while the polyurethane foamed layer is formed, the

15 thicknessof thepolyurethane foamed layer isuniformlyregulated.
A method of uniformly regulating the thickness of the
polyurethane foamed layer includes, but is not limited to, a
method of buffingthepolyurethane foamwith an abrasive, amethod
of pressing it with a pressing plate, etc. When buffing the

20 polyurethane foamed layer, a layered sheet having no skin layer
formedonthe surfaceof thepolyurethane foamed layer is obtained.
When pressing the polyurethane foamed layer, a layered sheet
having a skin layer formed on the surface of the polyurethane
foamed layer is obtained. The conditions when pressing are not

25 particularly limited. However, the temperature is preferably
regulated to be a glass transition point or more.

[0091]

On the other hand, the cell dispersed urethane composition

prepared by the method described above is applied onto the base

30 material sheet, and a release sheet is laminated on the cell
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5 or in a continuous production system wherein the respective components and an unreactive gas are
continuously fed to a stirring device and mechanically stirred, and the resulting cell dispersed urethane
composition is sent onto a base material sheet to form a product. 10 [0090#% thégrd¢ess for producing
the layered sheet of the first and third aspect of the invention, it is necessary that after the polyurethane
foamed layer is formed on the base material sheet or while the polyurethane foamed layer is formed, the
15 thicknessofthepolyurethanefoamedlayerisuniformlyregulated. A method of uniformly regulating the
thickness of thed paparethiamecfoamed-layer indludes, bihprretflimited t;, e hMethod of brerdfing
thepolyurethane fo%@gwithanabrasive., amethog of &rgéstirégét with a grieyssinglglate, £le. \évcpen buffing the

t
20 polyurethanél ]fgam%laela%/oenrl?gialyelr%% rgﬁ%et%avmg no sKin zranyaerp ormed on the surface of the

polyurethan_e fobmyed layel istdbtdinedk Wherk pressidgithe pbtyurethane W@&_ﬂﬁ]@d)llafyeﬁialclayered ;heet
having a skin Igyer formed,on the surface 8%'%%89%%528?&&%?@ @@éé%ﬂ%%@&@'e@e conditions

when pressing are not 25 particularly limited. However, the temperature is preferably regulated to be a

glass transftion pointcommoee. [0091} Oreiteotherthanit: the cetladispérsed @rethane tomposition
prepared by thqlmlejglagg%.scribed above is applied onto the base 30 material sheet, and a release sheet
is laminated on the cell 33 F-P07321TR(SG) dispersed urethane composition. Thereafter, the cell
dispersed uretH&% ¢bmposition may be cured to form a polyurethane foamed layer while the thickness

ﬂuﬂeOfB'nadel“““““ﬂMﬁQéEE%E?”ﬁ%r forming the release sheet includes, but

is not limited to, resin of the same kind of the base material
10 sheet and paper. The release sheet is preferably a sheet with

lessdimensional change uponheating. Thesurfaceoftherelease

sheet may be subjected to a release treatment.

[0093]

On the other hand, in the process for producing the layered

15 sheet of the second aspect of the invention, a cell dispersed

urethane composition is applied onto a base material sheet, and

a release sheet is then laminated on the cell dispersed urethane

composition. The cell dispersed urethane composition is cured

while making the thickness thereof uniformwith a pressing means
20 to form a polyurethane foamed layer. A skin layer is formed

on the surface of the polyurethane foamed layer by using the

release sheet.

[0094]

Therelease sheet used inthe second aspect of the invention

25 should have a nitrogen gas permeation rate of 1 x 1077

[cm?/cmz-s-cmHg]cn:less,andpmeferably]_xlo_g[cm3/cm2-s-cmHg]

or less. Examples of the forming materials satisfying the

condition include polyethylene terephthalate, polypropylene

and polyethylene. The release sheet havinga small dimensional

30 change caused by heat is preferable. The surface of the release
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means. The process is particularly preferable since the process 5 can control the thickness of the layered
sheet extremely uniformly. 0092] A material for forming the release sheet includes, but is not limited to,
resin of the same kind of the base material 10 sheet and paper. The releBis€ Sheet IR préferably a sheet
with less dimensional change upon heating. The surface of the release sheet may be subjected to a
release treatment. 0093] On the other hand, in the process for producing the layered 15 sheet of the
second aspect of the invention, a cell dispersed urethane composition is applied onto a base material
sheet, and a retéase streetis then lmipated onlthe celt dispersed uretirenee teapositiontThe cell
dispersed urethr%lge ggrgggaité%n is cured vvhiIGe grﬁael%igngﬁghtle ttr}i%kvr}%%% tpl%r%of. unifrogp Witg a pressing

€
means 20 to forma polyurethan% foamed alglfer. A skin layer is formed on the surface of the polyurethane

foamed layer by fising thee réleasessheBtc6094FThe velease-sheet used in the second aspect of the
invention 25 shoyld have a nitrogen gas permeation rate of 1 x 10-7 [cm3/cm2scmHg] or less,
andpreferablylxIO-8 [cm3/cm2scmHg] or less. Examples of the forming materials satisfying the condition
include polyethylene tefephiialatess polypropyténe fanbpalyethyiane., The seldasesiest having a small

dimensional 30.change, caused py heatds preferable. Ihe syrface of the release. 34 F-RAZS21TR(SC)

sheet may be subjected to release treatment. The release sheet may be used as a protective sheet as it
iS\NHhOUtbemgqﬁﬁﬂﬁﬂﬁfs is preferably 0.025 to 0.3 mm, and more preferably

0.05to 0.2 mm in terms of the suppression of permeation of gas

included in the polyurethane foamed layer, and strength and
10 flexibility of the release sheet.

[0096]

A pressing means for pressing a sandwich sheet made of
the basematerial sheet, the cell dispersedurethane composition
(cell dispersed urethane layer) and the release sheet to make

15 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. 1Inconsideringthe fact that, after compression, the size
of cells in the foamed layer is increased about 1.2 to 2 times,

20 it is preferable in compression to satisfy the following
equation: (Clearance of a coater or nip) - (thickness of the
basematerial sheet andreleasesheet) = (50to085%of thethickness
of the polyurethane foamed layer after curing). The specific
gravityofthecelldispersedurethanecompositionbeforepassing

25 aroll is preferably 0.24 to 1 in order to obtain a polyurethane
foamed layer having a specific gravity of 0.2 to 0.5.

[0097]

After the thickness of the sandwich sheet is made uniform,

the polyurethane foamis reacteduntil it does not flow, followed

30 by post cure to forma polyurethane foamed layer. The conditions
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after the layered sheet is produced. [0095] 5 In the second aspect of the invention, the thickness of the
release sheet is not particularly limited. However, the thickness is preferably 0.025 to 0.3 mm, and more
preferably 0.05 to 0.2 mm in terms of the suppression of permeation of gasP hchddéR rFthe polyurethane
foamed layer, and strength and 10 flexibility of the release sheet. [0096] A pressing means for pressing a
sandwich sheet made of the base material sheet, the cell dispersed urethane composition (cell
dispersed urethane layer) and the release sheet to make 15 the thickness of the sandwich sheet uniform
is not particularfotinfited); and-foraxanple, aamethiod dEpressing itabar predetermined thickness with a
coater roll, a nip[B%'BQ'j the like. In considering the fact that, after compression, the size of cells in the
foamed layer is increased about 1.2 to 2 times, 20 it is preferable in compression to satisfy the following
equation: (Clearance of accoateraoranip)sqthickhéesscoflther basenraterialsteatvandisleasersheet) (50 to

85%of the thickness ,qf the polyurethane toamed layer after Guring).. The speciic; grayity of the cell

dispersed urethane composition before passing 25 a roll is preferably 0.24to 1 in order'to obtain a
polyurethate foanfed fes@rcmaving aspecific-gravityt ob0Xtd 8y5: 1009 Aftertthe thickeess of the

sandwich sheet,ig made.upiform., Jhe pelywethane foam, s reacied uptilitdoes pet flgw,followed 30 by

post cure to forma polyurethane foamed layer. The conditions 35 F-P07321TR(SG) for post cure are the
same as described dboveiane foamed layer.

[0099]
The thickness of the polyurethane foamed layer is
10 particularly not limited. However, the thickness ispreferably
0.2 to 1.2 mm, and more preferably 0.6 to 1 mm.
[0100]

In the first aspect of the invention, cells in the

polyurethane foamed layer may be independent cells, and may be
15 interconnected cells.
[0101]

The polyurethane foamed layer produced by the process of
the second aspect of the invention mainly has an interconnected
cell structure, and the rate of the interconnected cell is 50%

20 or more, and preferably 65% or more.
[0102]

In the third aspect of the invention, the polyurethane
foamed layer has spherical interconnected cells with surfaces
in which circular holes are formed. The interconnected cells

25 are not formed by crushing.
[0103]

The average cell diameter of the cells in the polyurethane
foamed layer is preferably 20 to 300 um, and more preferably
50 to 150 ym. When the average cell diameter deviates from this

30 range, the surface smoothness of the material to be polished
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[0098] The release sheet on the polyurethane foamed layer is then released to obtain a layered sheet. In
this case, a skin layer 5 is formed on the polyurethane foamed layer. After the release sheet is released,
the skin layer may be removed by buffing the polyurethane foamed layert {6099)2TH& tifickness of the
polyurethane foamed layer is 10 particularly not limited. However, the thickness is preferably 0.2 to 1.2
mm, and more preferably 0.6 to 1 mm. [0100] In the first aspect of the invention, cells in the polyurethane
foamed layer may be independent cells, and may be 15 interconnected cells. [0101] The polyurethane
foamed layer protueed by ihé pracessdf thelsectriccaspeetteithe ihveritiorn maidly has@n
interconnected Ocﬁel %teructry\;eh%gg Igf,]e rate of, ghreagléegpgﬁeetcéerd (g:gll IS S50%_20 or more, asnd prefgrably
65% or more. [0102] In the third aspect of the Invention, the polyuretﬁane foamed layer has spherical
interconnected eélishwithsurfaces fie avHichicirbelarcidles arefefmedbThel tercopmnected cells 25 are

not formed by ch%hingrgO]p%gf'l'&eagy rage %II diameter of the cells in the polyurethane foamed layer is

preferably 20 to 300 pm, and more preterably 50 to 150 pm. When the average cell diameter deviates
from this 30 ranfel @4 surface smoothness of the material to be polished 36 F-P07321TR(SG)

The average cell diameter difference (maximum value of
average cell diameter — minimum value of average cell diameter)
of the polyurethane foamed layer in the thickness direction is
preferably 50 um or less, and more preferably 30 um or less.

10 A method for calculating the average cell diameter difference
is based on the description of Example in detail.
[0105]
A specific gravity of the polyurethane foamed layer is
preferably 0.2 to 0.5, and more preferably 0.25 to 0.4. When
15 the specific gravity is less than 0.2, the cell rate tends to
be excessively increased to deteriorate the durability. On the
other hand, when the specific gravity is more than 0.5, the
crosslinkingdensity of thematerial should be lowered to attain
a certain fixed modulus of elasticity. In this case, permanent
20 distortion tends to be increased and durability tends to be
deteriorated.
[0106]
A hardness of the polyurethane foamed layer, as determined
by an Asker C hardness meter, is preferably 10 to 50 degrees,
25 and more preferably 15 to 35 degrees. When the Asker C hardness
is less than 10 degrees, the durability of the layered sheet
tends to be reduced or the surface smoothness of the material
to be polished after polishing tends to be deteriorated. On
the other hand, when the Asker C hardness is more than 50 degrees,

30 the holdability of the material to be polished tends to be
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after polishing tends to be deteriorated. In the third aspect of the invention, the average diameter of the
circular holes of the surface of each of the cells is preferably 100 pm or less, and more preferably 50 pm
or less. 5 [0104] The average cell diameter difference (maximum value of average €I Hrameter -
minimum value of average cell diameter) of the polyurethane foamed layer in the thickness direction is
preferably 50 pm or less, and more preferably 30 pm or less. 10 A method for calculating the average cell
diameter difference is based on the description of Example in detail. [0105] A specific gravity of the
polyurethane fodeted layertisdpreferably 0.2 to 0.5, and more preferably 0.25 to 0.4. When 15 the
specific gravity iﬁ)lfg%than 0.2, the cell rate tends to be excessively increased to deteriorate the
durability. On the othér hand, when the specific gravity is more than 0.5, the crosslinking density of the
material should be lowéied toattass alcertairt fixet hivdwlosofelastciy fdpathisicasgepermanent 20

distortion tends {0 li.incregsed and,durability, tgpds to,be -detariorated. [0106] Ajpardnass of the

polyurethane foamed layer; as determined by an Asker C hardness meter, is preferably 10 to 50
degrees, 25 anchmiore prefaratsly 45 10l 85 dehreessWhen ltkhé dsket T harfindssiis tess than 10 degrees,

the durability of,the layered sheet, tends fo be raduced or the surfage gmaothness, of the ypaterial to be

polished after polishing tends to be deteriorated. On the other hand, when the Asker C hardness is more
than 50 degrees 236 the heldabllity: dfGhe rittetial ab beipolished-tends td bee Fmoothness

of the material to be polished after polishing tends to be
deteriorated.
10 [0108]

The thickness fluctuationof thepolyurethane foamed layer
is preferably 100 um or less, and more preferably 60 um or less.
When the thickness fluctuation is more than 100 um, the layered
sheet has large waviness. As a result, the surface smoothness

15 of the material to be polished after polishing tends to be
deteriorated.
[0109]
Since the layered sheet obtained by the production process
of the second aspect of the invention has aholding surface having
20 extremely high surface accuracy, the layered sheet can be used
without separately buffing the holding surface usingapolishing
material. However, the layered sheet may be buffed if needed.
[0110]
Since the layered sheet having the skin layer formed on
25 each of the polyurethane foamed layers of the first to third
aspectsof theinventionhasaholding surfacehavinghighsurface
accuracy, andthe skin layer itself has adhesiveness, the layered
sheet cansufficientlyholdthematerial tobepolished. However,
an adhesive layer may be separately provided.

30 [0111]
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F-P07321TR(SG) deteriorated. [0107] The compression rate of the polyurethane foamed layer is
preferably 2 to 10%, and more preferably 4 to 8%. When the 5 compression rate is less than 2%, the
holdability of the material to be polished tends to be deteriorated. When the R npreBsiot rate is more
than 10%, the durability and the surface smoothness of the material to be polished after polishing tends
to be deteriorated. 10 [0108] The thickness fluctuation of the polyurethane foamed layer is preferably
100 pm or less, and more preferably 60 pm or less. When the thickness fluctuation is more than 100 pm,
the layered sheet has fargeavavineks. Asyeeresultithe surtacensmootlfess 1&yefthecmaterial to be

polished after pollslei1 tequ to eandetqfnorat%d1[59109]O§|nce trpe f%%red she%t gbt%lgedcpy the
production process of the second aspect “of the invention has a hold ing surface havmg 20 extremely high

surface accuracsithe tayered sheetadnbe bsed withcuhseparatety baffingothe Holding steface using a
polishing matedal. However, | ec@’%@985!%%9%H‘@%Qfoﬁ%f&egdﬁ@%%%egit[f?%% SInce the layered sheet

having the skin layer formed on 25 each of the polyurethane foamed layers of the first to third aspects of
the invention hastahoklingtsurfacehavihg Highhsurfaicer agéuradye andtrskin layeriself has

adhesiveness, the Iggﬁgesq@elegf@p MQC&?@“XJ}QJQ Ihe ma&gngq,g%gg polished. However, an adhesive
layer may be separately provided. 30 [0
[0112]
A double-side tape for sticking the layered sheet to a
polishing headmay be provided on the surface of the basematerial
10 sheet of the layered sheet. The double-side tape has a general
constitution in which an adhesive layers are provided on both
the surfaces of a base material such as a nonwoven fabric and
afilm. Examples of compositions of the adhesive layers include
a rubber adhesive and acrylic adhesive.
15 [0113]

The process for producing a layered sheet according to
the fourth aspect of the invention will be described below.
[0114]

The polyurethane foam as the material for forming the

20 polyurethane foamed layer can be produced by applying a melting
method, a solution method or a known polymerization technique,
among which preferable is amelting method, consideration being
given to a cost, a working environment and the like.

[0115]

25 Manufacture of the polyurethane foam is enabled by means

of either a prepolymer method or a one shot method.
[0116]

Manufacture of the polyurethane foam is to mix the first

component containing an isocyanate group containing compound

30 and the second component containing an active hydrogen group
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38 F-P07321TR(SG) Although the layered sheet having no skin layer formed on the polyurethane
foamed layer of each of the first to third aspects of the invention has a holding surface having high
surface accuracy, and can moisten the holding surface with water or the 5ike/ o’ $dfficfently hold the
material to be polished. However, an adhesive layer may be separately provided. [0112] A double-side
tape for sticking the layered sheet to a polishing head may be provided on the surface of the base
material 10 sheet of the layered sheet. The double-side tape has a general constitution in which an
adhesive layerscaret provided ormbotin ¢he snfacesoof alvase neateriat such @& achorniwovén fabric and a
film. Examples %gom)posiotéonmseq_j méat%%laesiv% Ia)éeorg igclugg_ a rubber aghesg_,vee and acrylic adhesive. 15

" d : .
[0113] The process f%r%?o gcmg a layered sheet accgrd?ﬁg to t%remfg&?% asr?ectpoof the invention will be

described beIowe{@EMW@méWm@aﬁedmm ﬂ@ﬁ@i@_r-i@lqommnnmgitm@@t pdhw’mth_ane_ foamed
layer can be produced, by QBPl)’é'lga%_@&?E‘Q«Qi_%eﬁ@%‘}o%é%?'5989&%@9%ﬂ(i%“&%&?!)’cmer'za“on

technique, among which preferable is a melting method, consideration being ‘given to a cost, a working
environmenit antnthiehliken [0 135p 25 Mdrmdactureiofaheqioiygrethane fsam iscenatsledhypmeans of either

a prepolymer mfé'%%%%_@t%“&% meihad.[0116] Manyfacture ofthe pelywrethang foamyis to mix the
first component containing an isoCyanate group containing compound
a polyol component combined serves as an active hydrogen

containing compound.
[0117]

10 The polyurethane foam can be produced by a mechanical
foaming method and a chemical foaming method or the like. A
method for adding hollow beads may be used at the same time if
need.

[0118]

15 Particularly, a mechanical foaming method using a
silicone-based surfactant which is a copolymer of
polyalkylsiloxane and polyether is preferable. As such the
silicone-based surfactant, SH-192, SH-193 and L-5340
(manufactured by Toray Dow Corning Silicone Co., Ltd.) etc. are

20 exemplified as a suitable compound.

[0119]

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

25 [0120]

Description will be given of an example of a method of
producingapolyurethane foamedlayer havingoval cellsaccording
to the fourth aspect of the invention below. A method of
manufacturing such a polyurethane foamed layer has the following

30 steps.
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30 and the second component containing an active hydrogen group 39 F-P07321TR(SG) containing
compound to thereby cure the reaction product. In the prepolymer method, an isocyanate-terminated
prepolymer serves as an isocyanate group containing compound and a ¢hdifi 7éxteRdéPServes as an
active hydrogen group containing compound. 5 In the one shot method, an isocyanate component serves
as an isocyanate group containing compound, and a chain extender and a polyol component combined
serves as an active hydrogen containing compound. [0117] 10 The polyurethane foam can be produced
by a mechanical foaming method and a chemical foaming method or the like. A method for adding
hollow beads may be ﬁJsed at the same time if need. [0118] 15 Particularly, a mechanical foaming
method using a sﬁicone-based surfactant which is a copolymer of polyalkylsiloxane and polyether is
preferable. As such thel silidonetbased susfactartf Sk-¢92r SHy19Band: L1534 {avamdactured by Toray

Dow Corning Silicopg G- L) §1G. ALg %9&%‘8&99@%‘%§§ Asuitale. compqund, [0119] yarious additives

may be mixed; such as a stabilizer including an antioxidant, a lubricant, a pigment, a filler, an antistatic
agent and &thers2504:203 Description will be given of an example of a method of producing a

polyurethane foamed layer.having:qyal cells:acogrding. £ the, fourth, aspest of the iyention below. A

method of
surfactant is added to an isocyanate-terminated prepolymer

produced by an isocyanate component withahigh-molecular-weight
polyol or the like is mechanically stirred in the presence of
10 an unreactive gas, to disperse the unreactive gas as fine cells
thereby forming a cell dispersion. Then, the second component
containing active 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
15 dispersed urethane composition. If necessary, a catalyst and
afiller suchascarbonblackmay be added to the second component.
Case B. A silicon-based surfactant is added to the first
component containing an isocyanate component (or an
isocyanate-terminated prepolymer) and/or the second component
20 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
dispersion. Then, theremainingcomponent isaddedto, andmixed
25 with, the cell dispersion to prepare a cell dispersed urethane
composition.
Case C. A silicon-based surfactant is added to at least
either of the first component containing an isocyanate component
(or anisocyanate-terminatedprepolymer) or the second component

30 containing active hydrogen-containing compounds, and the first
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manufacturing such a polyurethane foamed layer has the following 30 steps. 40 F-P07321TR(SG)
[0121] 1) The foaming step of preparing the cell dispersed urethane composition and the mixing step of
mixing the respective 5 components Case A. The first component wherefir& $ilicohlBaséd surfactant is
added to an isocyanate-terminated prepolymer produced by an isocyanate component with a
high-molecular-weight polyol or the like is mechanically stirred in the presence of 10 an unreactive gas,
to disperse the unreactive gas as fine cells thereby forming a cell dispersion. Then, the second
component cortaihisgcactive fydroger-eontainiaglcompedndssuchrast hightmeofectianweight and
Iow-molecular-vg%igarllr'% pé)rll){foelg1 &rgrvaddeg totgngirgixed vevittt'u the cell glistpe\;sionatsg Brse%are acell 15

dispersed urethane composition. if nggeésary, a ca%gﬁlsét anlae a filler such as éarbon b alcrzkemay be added

to the second comiponehe r€aserBeAssilicanbaséd surfactant i adeledtost e first sébrnponent containing
an isocyanate component (or an isocyanate-terminated prepolymer) and/or the second component 20
containing active hydrogen-containing compounds, and the component(s) to which the silicon-based
surfactant is added is mechapically stireed in the presence of an unreactive gas, to disperse the

unreactive gas as fine Gglls thereby lorming a.cell. dispersion.. U&g@yo@?{?&a{@%%@@@&'em is added

to, andmixed 25 with, the cell dispersion to prepare a cell dispersed urethane composition. Case C. A
silicon-based suifactant i addedtd at fsastoithesof trrnfist @8Afsbnent containing an isocyanate
component [(0123]

3) Curing Step

10 While the cell dispersed urethane composition injected
into the mold is heated to be reacted and cured, the state is
held by compressing or decompressing the inside of themolduntil
the composition does not flow.
[0124]

15 The unreactive gas used for forming fine bubbles is
preferablynot combustible, andisspecificallynitrogen, oxygen,
a carbon dioxide gas, a rare gas such as helium and argon, and
a mixed gas thereof, and the air dried to remove water is most
preferable in respect of cost.

20 [0125]

As a stirring device for dispersing an unreactive gas in

a fine—-cell state, any known stirring deices can be used without
particular limitation, and specific examples include a
homogenizer, a dissolver, a twin-screw planetary mixer, a

25 mechanical froth foaming machine etc. The shape of a stirring
blade of the stirring device is not particularly limited, and
a whipper—-type stirring blade is preferably used to form fine
cells.
[0126]

30 In a preferable mode, different stirring devices are used
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(or an isocyanate-terminated prepolymer) or the second component 30 containing active
hydrogen-containing compounds, and the first 41 F-P07321TR(SG) and second components are
mechanically stirred in the presence of an unreactive gas, to disperse th& trPdactivierdas as fine cells
thereby preparing a cell dispersed urethane composition. [0122] 5 2) Casting Step The above cell
dispersed urethane composition is injected into a mold, and the mold is then clamped. [0123] 3) Curing
Step 10 While the cell dispersed urethane composition injected into the mold is heated to be reacted and
cured, the statefisr heie by:compsessing or deeompressimg tive fesidérof theameits umtidl thercomposition
does not flow. [0%24L 15 Th he un eactcve gas thed for fororlnlngmfme bu@ble{z %efgﬁably not combustible,
and is specmcaﬁy nltrogen oxygen, a carbon dloxﬁe gas, a rare gas suc eliim ahd argon, and a
mixed gas therewfs aadithe<liv driedittorrenove water isimost preferable irrtespeettafredstg20 [0125] As a

stirring device fqr, 9'%00%{%%6‘&%@30&}{8 %aw&mg cell state, gy known, sttring deices can be used

without particular limitation, and specific examples include a homogenizer, a dissolver, a twin-screw
planetary ndixers @125 niechvasical frofiyfosnihg madchkineietcnThetstrape D @ stirrittg- iade of the stirring

device is not pagticylary limpited.a0d, 3 Whipperitype stitring blade is preferablyysedLo,form fine
may be used in the foaming step of preparing a cell dispersion
and in the mixing step of mixing the respective components, and
stirring conditions such as a revolution rate of the stirring
10 blade are preferably regulated according to necessary.
[0127]

As described above, it is necessary toperforma different
operation from a conventional mechanical foaming method in the
casting step and the curing step in order to produce the

15 polyurethane foam containing oval cells. In detail, the
following operation is performed.
[0128]
1) Case 1
In the casting step, about 50 volume % of a cell dispersed
20 urethane composition is injected into a mold of which one side
or an opposite side is movable, and the upper surface of the
mold is then covered with an upper 1lid to clamp the mold. It
is preferable that vent holes for discharging an excessive cell
dispersed urethane composition when the mold is compressed are
25 formed in the upper 1id of the mold. Thereafter, while the cell
dispersed urethane composition is heated to be reacted and cured
in the curing step, the side of the mold is moved to compress
the mold, and the state is held until the composition does not
flow. The composition is preferably compressed to 50 to 95%

30 of the original horizontal width, and more preferably 80 to 90%.
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cells. [0126] 30 In a preferable mode, different stirring devices are used 42 F-P07321TR(SG) 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 forfoRfAintéelfs{ End a stirring
device not generating large 5 cells is preferably used in the mixing step. Such a stirring device is
preferably a planetary mixer. The same stirring device may be used in the foaming step of preparing a
cell dispersion and in the mixing step of mixing the respective components, and stirring conditions such
as a revolution fdte obtieostirringnl Obladetarespreferably regatateticacbetdingeterecessary. [0127] As
described above, it js Necessary to.perform a different ;operation from a.conventiongl mechanical foaming
method in the casting step and the curing step In order to proéuce the 15 polyuret%ane foam containing
oval cells. In detaibrthehfoliowvingloperationlis perferneed.0128¢ LoCeasexdim thie easting Step, about 50

volume % of a celLdispersed 20 Lrethang ¢ @B??E@&‘f%&?@ft% e g mald ofwhich ng side or an

opposite side is movable, and the upper-surface of the mold is then covered with an upper lid to clamp
the mold. I is préfeérables vkt vt hotes for diseharghidg an excessive cell dispersed urethane
composition Wh%]ltglg]mold is compressed are 25 formed in the upper lid of the mold. Thereafter, while

the cell dispersed urethane composition is heated to be reacted and cured
2) Case 2

In the casting step, about 50 volume % of a cell dispersed
urethane composition is injected into a mold, and the upper
10 surface of the mold is then covered with an upper 1lid to clamp
the mold. It is preferable that vent holes for discharging the
excessive cell dispersed urethane composition when the mold is
compressed are formed in at least one side surface of the mold.
Thereafter, while the cell dispersed urethane composition is
15 heated to be reacted and cured in the curing step, the upper
1id and/or lower surface of the mold is moved to compress the
mold, and the state is held until the composition does not flow.
The composition is preferably compressed to 50 to 98% of the
original height, and more preferably 85 to 95%. The composition
20 is preferably compressed so that the excessive cell dispersed
urethane composition is sufficiently discharged from the vent
holes. 1In this case, the long axis of each of the oval cells
is roughly perpendicular to the moving direction of the upper
1lid or lower surface of the mold.
25 [0130]
3) Case 3
In the casting step, acell dispersed urethane composition
is injected in an amount capable of forming a space into a mold,
and the upper surface of the mold is then covered with an upper

30 1lid to clamp the mold. Holes for decompressing the inside of

44



in the curing step, the side of the mold is moved to compress the mold, and the state is held until the
composition does not flow. The composition is preferably compressed to 50 to 95% 30 of the original
horizontal width, and more preferably 80 to 90%. 43 F-P07321TR(SG) The®€dmpbEiictfis preferably
compressed so that the excessive cell dispersed urethane composition is sufficiently discharged from
the vent holes. In this case, the long axis of each of the oval cells is roughly perpendicular to the moving
direction 5 of the side surface of the mold. [0129] 2) Case 2 In the casting step, about 50 volume % of a
cell dispersed wttethane compoditionds injectéctintorzemold dandtthengepere 10 surfdce dbhthe mold is then

covered with an.upper ligo.clamp he mold. L spreferable thatyantqles,for discharaing,the excessive
cell dispersed urethane composition when the mold is compressed are formed in at least one side
surface of the molde dTherdadter; wihite thecelt dispersedeuréthanercdmpesitioreiscls heated to be reacted

and cured in th%&&fip@est&l?a{%e Hpper, lid andjer Jower, sudace of the ol is.moved:tg,compress the

mold, and the state is held until the composition does not flow. The composition is preferably
compressed to 50et0c98%refithiec originalkéight dnd moverpreferably 85t¢ 9594, Fhercamposition 20 is

preferably Comﬂ{ﬁéée&%%glaéﬁ@?n%eééi% cell dispersed, \uethane compesiign is sufficiently

discharged from the vent holes. In this case, the long axis of each of the oval cells is roughly
perpendicular t6 @& mévingedirsetion df Hhe Lpperudit lor lewver Suffaceleftieonidld. 2610180]

direction of the mold.
[0131]

10 In the method of producing the polyurethane foam, heating
and post-curing of the foam block obtained until the dispersion
lost fluidity areeffective in improving the physical properties
of the foam, and are extremely preferable.

[0132]

15 In the production of the polyurethane foam, a known
catalyst promoting polyurethane reaction, such as tertiary
amine-based catalysts, may be used. The type and amount of the
catalyst added are determined in consideration of flow time in
casting in a predetermined mold after the mixing step.

20 [0133]

Then, the obtained polyurethane foamblock is sliced using
a plane-type or band saw-type slicer to produce a polyurethane
foamed layer. In this case, the block is sliced so that the
long axis of each of oval cells is parallel to the thickness

25 direction of the foamed layer.

[0134]

The polyurethane foamed layer obtained by the process has
theoval cellsof whichthe longaxishasparallel tothe thickness
direction of the polyurethane foamed layer. The ratio (L/S)

30 of the average major axis L and average minor axis S of the oval
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3) Case 3 In the casting step, a cell dispersed urethane composition is injected in an amount capable of
forming a space into a mold, and the upper surface of the mold is then covered with an upper 30 lid to
clamp the mold. Holes for decompressing the inside of 44 F-P07321TR(8G) the?motd &Fe formed in the
upper lid. Thereafter, while the cell dispersed urethane composition is heated to be reacted and cured in
the curing step, the inside of the mold is decompressed, and the state is held until the mixed solution
does not flow. 5 The composition is preferably compressed to 90 to 30 kPa, and more preferably 90 to 70
kPa. In this casestheslong axis<oft éactr bftthe Dvahedllsaigaoughly perpendicdlar ¢d tehéight direction of

the mold. [01311 10.In t£1e tggdhgfspg%dyging gqleaHo{ylgetgggemfggm,ugegtrin i éaggipcolsct-curing of the
foam block obtained until the dispersion lost flui ity are ‘effective in improving the physica?jproperties of
the foam, and avé ekiremelypréferable 01324 5 the production ef tey polyldretkane $oam, a known

catalyst promoting, polyurethane teaction, such.as-tertiary, anging-based.catalysts, may bg used. The type

and amount of the catalyst added are determined in consideration of flow time in casting in a
predetermifed motdsaftéette apixing step L2033 PThers uhé abtdined polytretimarie foamblock is sliced

using a plane-type,or nand sawstype slicerfpproduce,a nolyirethane ; foamed layer ; n,this case, the

block is sliced so that the long axis of each of oval cells is parallel to the thickness
is held using the layered sheet, the surface smoothness of the

material tobepolishedafterpolishingisreduced. Inaddition,
since the durability of the layered sheet is also reduced, the

10 polishing rate stability in polishing is reduced when the
material to be polished is held using the layered sheet. On
the other hand, whenL/Sexceeds 3, the foamed layer easily absorbs
slurry and thereby the foamed layer swells to deteriorate the
polishing rate stability.

15 [0135]

The average major axis of each of the oval cells is
preferably 50 to 150 um, and the average minor axis thereof is
preferably 10 to 100 uym. When the axes deviate from this range,
the polishing rate stability tends to be deteriorated.

20 [0136]

The cells in the polyurethane foamed layer may contain
spherical cells. However, the numerical rate of the oval cells
ispreferably 30% ormoreof all thecells inorder tosufficiently
express effect as an object, and more preferably 40% or more.

25 The numerical rate of the oval cells can be regulated to be the
range of the object by regulating the compression of the mold
or the degree of decompression of the inside of the mold.
[0137]

The thickness of the polyurethane foamed layer is not

30 particularly limited. However, the thickness ispreferably 0.2
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25 direction of the foamed layer. [0134] The polyurethane foamed layer obtained by the process has the
oval cells of which the long axis has parallel to the thickness direction of the polyurethane foamed layer.
The ratio (L/S) 30 of the average major axis L and average minor axis S &fthe 'oval TA3 $:P07321TR(SG)
cells in the section of the foamed layeris 1 . 5 to 3, and preferably 1.5to 2. When L/S is less than 1.5,
the modulus of elasticity of the foamed layer cannot be enhanced, and thereby modification ofthefnamed
layer cannot beeffectivelysuppressed. As a result, 5 the surf ace accuracy of the holding surf ace holding
the material to be polished isadeterioratedr Wieerathe mtaterigbtolberpolished is held using the layered
sheet, the surfaﬁ 1%{@ othness of the material to be polished after polishing is reduced. In addition, since
the durability of the layered sheet is also reduced, the 10 polishing rate stability in polishing is reduced
when the material to bé&lpolistred: silvetd- asingvthe. |ayerath sheet O rthef otherchdnd ewhienh L/S exceeds

3, the foamed layer.easily,absorbs, slysmyand thereby the foamed Javer swells to deteriorate the

polishing rate stability. 15 [0135] The average major axis of each of the oval cells is preferably 50 to 150
pm, and thé avergeimiroaxds theredt isepreferably 013 td- €00 prac Whers the axesdewdate from this

range, the polishipg ate-stahility jepdsdo P&Q@@@R@Eﬁﬁ%ﬁ?ﬁ@}?&%%@éﬂ9&?8@9%‘&““”6

foamed layer may contain spherical cells. However, the numerical rate of the oval cells is preferably 30%
or more of all theceglslin aider to Suffidienttyher hand, the specific gravity of more

than 0.5 necessitates the lowcrosslinkingdensity of amaterial
in order to apply a certain fixed modulus of elasticity to the
10 material. In this case, permanent distortion tends to be
increased to deteriorate the durability of the polyurethane
foamed layer.
[0139]
Thehardness of thepolyurethane foamed layer ispreferably
15 10 to 50 degrees by Asker C hardness, and more preferably 15
to 35 degrees. The Asker C hardness of less than 10 degrees
tends to reduce the durability of the polyurethane foamed layer
and deteriorate the surface smoothness of the material to be
polishedafterpolishing. Ontheother hand, theAsker Chardness
20 of more than 50 degrees tends to deteriorate the holdability
of the material to be polished.
[0140]
The compression rate of the polyurethane foamed layer is
preferably 2to10%, andmore preferably 4to8%. The compression
25 rate of less than 2% tends to deteriorate the holdability of
the material to be polished. The compression rate of more than
10% tends to deteriorate the durability of the polyurethane
foamed layer and the surface smoothness of the material to be
polished after polishing.
30 [0141]
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express effect as an object, and more preferably 40% or more. 25 The numerical rate of the oval cells can
be regulated to be the range of the object by regulating the compression of the mold or the degree of
decompression of the inside of the mold. [0137] The thickness of the poljuRiHare T&divet layer is not
30 particularly limited. However, the thickness is preferably 0.2 46 F-P07321TR(SG) to 1.2 mm, and
more preferably 0.6 to 1 mm. [0138] The specific gravity of the polyurethane foamed layer is preferably
0.2 to 0.5, and more preferably 0.25 to 0.4. The 5 specific gravity of less than 0.2 tends to cause
excessively high cell rat&¢o-deteriorate the durability: offthé pplylyethrries feadmeddalyeryOn the other

hand, the specific %rravg%ro%nigr% oﬁﬁ’%rr‘n 0,5 lneescsessapha egotpg Ié)]_y\é EEOS%T;‘}'%% %%nggyl%fsas material in

order to apply a certain fixed Modulus of elasticity to the 10 material. n tHis case, permanent distortion

tends to be incréasedite délt'eﬂbnateqrfeldgr_atﬂ'ﬁtyomf the polyuréthank) foametHayery[@189] The
hardness of the polyprgthane foamed layer is preferably ;13 10 19, 20.degrees by Askel G hardness, and

more preferably 15 to 35 degrees. The Asker C hardness of less than 10 degrees tends to reduce the
durability oftheqiolyinethane faarmetdayer rnld deeticrateethecsdrfabe stndothAess of ise material to be

polished after pglishing, Onthgotherhand, é@e%%k%{%g[é‘e?%]gos‘&fp@%% 1han 5P, degrees tends to

deteriorate the holdability of the material to be polished. [014
thickness fluctuation of the foamed layer include a method for

buffing the surface of the foamed layer sliced at a predetermined
thickness. It ispreferable that the surface of the foamed layer

10 is gradually buffed by using the material to be polished having
different particle sizes or the like when the surface is buffed.
[0142]

The forming material of the base material sheet is not
particularly limited. Examples thereof include polyethylene

15 terephthalate, polyester, polyethylene, polypropylene,
polystyrene, polyimide, polyvinyl alcohol, polyvinyl chloride,
a fluorine-containing resin such as polyfluoroethylene, nylon,
and cellulose.

[0143]

20 The thickness of the base material sheet is not
particularly limited. However, the thickness is preferably
about 0.05 to 0.3 mm in terms of the strength and flexibility
thereof.

[0144]

25 The layered sheet of the fourth aspect of the invention
can be produced by sticking the base material sheet and the
polyurethane foamed layer together.

[0145]
Examples of means for sticking the base material sheet

30 and the polyurethane foamed layer together include a method for
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The compression rate of the polyurethane foamed layer is preferably 2 to 10%, andmore preferably 4 to
8%. The compression 25 rate of less than 2% tends to deteriorate the holdability of the material to be
polished. The compression rate of more than 10% tends to deteriorate tHe-8drabilityofiRe polyurethane
foamed layer and the surface smoothness of the material to be polished after polishing. 30 [0141] 47
F-P07321TR(SG) The thickness fluctuation of the polyurethane foamed layer is preferably 100 pm or
less, and more preferably 60 pm or less. When the thickness fluctuation is more than 100 pm, the
layered sheet hvdsi large wavinesssAsma result thelstrfacedmdothpesy Sreftthermaterdaldd be polished
after polishing t%%rto t())e eq%teriorated. Exar’%les.of methgds forﬁrcpcpq:essingethe .thicléggss fluctuation
e

of the foamed layer include a r%retﬁgér%gragu?ﬂnge the strface of the foamed I%LyerS sliced at a

prc_adetermined kyhﬁ:knes*s.eﬁjisbr@ﬁ@@bléﬁ@tﬂ%@@#ﬁg@%ﬂh@d@ﬂ@éd@éﬂ@ ingmdUr@IIy_ buffed by
using the materjal tg be polished having  different particle sizesor the like when the surface is buffed.

[0142] The forming material of the base material sheet is not particularly limited. Examples thereof
include polyethylenerdbiterssithakaté opolyestery polyethyfends polypropgkenes polystyrene, polyimide,

polyvinyl alcohal,palyvinyl ghlaride,. aflugrine-containing,resin,sueh as polyfluoroethyleng, nylon, and
cellulose. [0143] 20 The thickness of the base material sheet is not particularly limited. However, the
thickness is preferdblyhe surfaces of a base material such as a nonwoven fabric
and a film. Examples of compositions of the adhesive layer
include a rubber adhesive and an acrylic adhesive.
10 [0146]
A double-side tape for sticking the layered sheet to a

polishingheadmay be provided on the surface of the basematerial

sheet of the layered sheet.

15 EXAMPLES
[0147]

Description will be given of the invention with examples,
whiletheinventionisnot limitedtodescriptioninthe examples.
[0148]

20 [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

25 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 100. 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

30 a trade name WIN-ROOF) and an average cell diameter was calculated
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about 0.05 to 0.3 mm in terms of the strength and flexibility thereof. [0144] 25 The layered sheet of the
fourth aspect of the invention can be produced by sticking the base material sheet and the polyurethane
foamed layer together. [0145] Examples of means for sticking the base nfat€AdPsheet (86)and the
polyurethane foamed layer together include a method for 48 F-P07321TR(SG) sticking the base material
sheet and the polyurethane foamed layer together using an adhesive, and a method for pressing the
base material sheet and the polyurethane foamed layer so as to sandwich a double-side tape between
the base materiat sheehandsatherpdlyusethane foamed layer. The double-side tape has a general
constitution in V\{tygqga]n adhesive layer is provided on both the surfaces of a base material such as a
nonwoven fabric and a film. Examples of compositions of the adhesive layer include a rubber adhesive
and an acrylic adireshre; <1G:[0146] Adoublessideltapéiforstiekingithédayered sheet to a polishing head

may be provided on the syrface of g‘@ pggeﬁ‘@g@@ dSES%SEgken@Sr%S Sheet, :_j@ &x&Q@PLES [0147]

Description will be given of the invention with examples, while the invention is not limited to description in
the examples. [0148] 28 Méasurementtand Evaluatiork MethodngMeasuregiedht of AveErage Cell

Diameter) straight lineswhichequallydividethepolyurethane foamedlayer

into four in the thickness direction were drawn on the obtained
image. The averagevalue of the 1ine segment lengths of straight
lines crossingcells inarbitrarydistance of 2mmof the straight
10 lines was calculated, and this was defined as an average cell
diameter. For three straight lines, the average cell diameters
were respectively calculated, and the average cell diameter
difference (maximum value - minimum value) in the thickness
directionwas calculated fromthemaximumvalue andminimumvalue
15 of the obtained average cell diameter.
[0150]
(Measurement of interconnected cell rate)
An interconnected cell rate was measured according to an
ASTM-2856-94-C method. However, a measurement sample was
20 preparedby laminating tenpolyurethane foamed layers circularly
blanked. An air comparison hydrometer 930 type (manufactured
by Beckman Corporation) was used as a measuring device. The
interconnected cell rate was calculated by the following
equation.
25 Interconnected cell rate (%)=[(V-V1)/V] x 100
V: Appearance capacity calculated from sample size (cm?)
V1: Capacity of sample measured using air comparison hydrometer
(cm’)
[0151]

30 (Measurement of Average cell diameter of interconnected cells
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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 25 sample was photographed
with a scanning electron microscope (manufactured by Hitachi Science SystémP€blwitHa model number
of S-3500N) at a magnification of x 100. 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 30 a trade name
WIN-ROOF) and an average cell diameter was calculated 49 F-P07321TR(SG) from the measured
values. [0149] évieasureraent dfaverage odll diameterdifferemee) A section of the produced

polyurethane foamed Iaéxleer was, ?5 gg erved at a é%agre]ifiggg%re] of f(a@Se Eimweasswggr%%ylé l'I'lhree straight

lines which equally divide the po }I/Juret ane foam aIayer into four in the thickhess direction were drawn

on the obtaineds image. Thehaverage value dethe tinesegment fengths iofistrdight Hinesserossing cells in
arbitrary distance of 2, mmafithe,straight 10 fings was calculated, and this was defingd gs an average cell

diameter. For three straight lines, the average cell diameters were respectively calculated, and the
average cell digmetts differenee dmeximure daliethmidithumaraide)cinthedthivkngssadirection was

calculated fromstggén%ir@%t\é%ge@pd inngnny&ﬁléei 15,0f the gbtained Auerage cell diameter. [0150]

(Measurement of interconnected cell rate) An interconnected cell rate was measured according to an
ASTM-2856-94v€ néthioek Howevdr, a hedsuréntent satpleavas 20 prepgaredbytiaminatingten

polyurethane f qql@@?c'@%ﬁ@c@é%ﬁ@@ls in an arbitrary area of the obtained image

wasmeasuredwith an image analyzing soft (manufacturedby MITANI
10 Corp. with a trade name WIN-ROOF), and an average cell diameter
was calculated from the measured values. A circular hole
diameter of each of the interconnected cells in the arbitrary
area was measured, and the average diameter was calculated from
the measured values.
15 [0152]
(Measurement of Average major axis and average minor axis of
oval cells, and rate of oval cells)
The produced polyurethane foam sheet was sliced in the
thickness direction with a microtome cutter into measurement
20 samples. The section of each of the measurement samples was
photographed with a scanning electron microscope (manufactured
by Hitachi Science Systems Co. with a model number of S-3500N)
at a magnification of x 100. The major axis and minor axis of
each of oval cells in an arbitrary area were measured with an
25 image analyzing soft (manufactured by MITANI Corp. with a trade
name WIN-ROOF), and the average major axis L, average minor axis
SandL/Swerecalculated fromthemeasuredvalues. Thenumerical
rate (%) of the oval cells to all the cells was calculated.
[0153]

30 (Measurement of nitrogen gas permeation rate)
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blanked. An air comparison hydrometer 930 type (manufactured by Beckman Corporation) was used as
a measuring device. The interconnected cell rate was calculated by the following equation. 25
Interconnected cell rate (%)=[(V-V1)/V] x 100 V: Appearance capacity cafcufstéd i s&mple size (cm3)
V1: Capacity of sample measured using air comparison hydrometer (cm3) [0151] 30 (Measurement of
Average cell diameter of interconnected cells 50 F-P07321TR(SG) and average diameter of circular
holes) The produced polyurethane foamed layer was parallelly sliced with a razor blade into samples
each with the thinnest Possiblethickness ofce mmairiessrAtsamplenivasifixed orilg 55 slide glass and
observed with %%Me(rrggggf:aicgﬁre%ggtHg%%hLe ceigncessh)ése@%se ](_;eo.mvgit@ a rggdg(lj ngcg%rgof S-3500N) at
a magnification of x 100. A cell diameter of each of the interconnected cells in an ar]f)ltrary area of the
obtained imaget wasSiéautdd with anamiagecanalyzing soft {imarufactored meEMITEANE 20 Corp. with a

trade name WIN-RQOF)., and.an, average cell diameter, was calcylated from the, measyred values. A

circular hole diameter of each of the interconnected cells’in the arbitrary area was measured, and the
average diameterevds ealktutatedfedme sise pheasuredrzalaoes. ©510152p(Measursment bf Average major
ais and average minof 345 of ovaheells, and 1ate of oval gell3). ihe produced palyirethane foam sheet
was sliced in the  thickness diréction with a microtome cutter nto measurement
a gas penetration area of 10 cm¢, and a pressure difference
was generated between both the surfaces of the sample. The
nitrogen gas permeation rate was calculated from the slope of
10 change to time of nitrogen gas penetration volume at 25°C.
However, when the sample was resin, the pressure difference was
set to 0.5 MPa. When the sample was paper, the pressure
difference was set to 0.3 MPa.
[0154]
15 (Measurement of specific gravity)
Determined according to JIS 7Z8807-1976. The prepared
polyurethane foamed layer cut out in the form of a strip of 4
cmX8.5 cm (thickness: arbitrary) was used as a sample for
measurement of specific gravity and left for 16 hours in an
20 environment of a temperature of 23%2°C and a humidity of 50%%+5%.
Measurement was conducted by using a specific gravity hydrometer
(manufactured by Sartorius Co.,Ltd).
[0155]
(Measurement of hardness)
25 A hardness was measured in accordance with JIS 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°C+2°C and humidity of 50%*5%. Whenmeasured, the samples were

30 piledup to a thickness of 10 mm or more. A hardness meter (Asker
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20 samples. The section of each of the measurement samples was photographed with a scanning
electron microscope (manufactured by Hitachi Science Systems Co. with a model number of S-3500N)
at a magnification of x 100. The major axis and minor axis of each of ovdl cefls ¥7 aRfdrbfttary area were
measured with an 25 image analyzing soft (manufactured by MITANI Corp. with a trade name
WIN-ROOF) , and the average major axis L, average minor axis
SandL/Swerecalculatedfromthemeasuredvalues. Thenumerical rate (%) of the oval cells to all the cells
was calculated.C [04 53886 Measuremert Dinitregerugds permeationyate) 5Ar-ROT3219R(SG) The
nitrogen gas pegmeation rates femajcrascmig] of a.base mateyial shegf and [eleage sheet were
measured accorging to ASTM-D-1434. Specifically, the nitrogen gas permeation rates were measured
by the followingsmethow., Thedhase materials sheetrand tive heledse sheet wereaut ot into samples with
a size of 12 Cm&fl‘ 5T6qe sample was sandwiched by two plates having a gas penetration area of 10 cm(~,
and a pressure difference was generated between both the surfaces of the sample. The nitrogen gas
permeatiorPrate(iascaienlared front thersiopelonl @ ehahge to time of nitrogen gas penetration volume at

25C. However, when tﬂep%%%&%@%aﬁ@dpfg%%‘%r%ggf%ﬁ?{‘%%‘&v% get19 012 MPa. yVhen the

sample was paper, the pressure difference was setto 0.3 MPa. [0154] 15 (Measurement of specific
gravity) Determirédl agearding i691S 288072 1976. Theéimepared ofolyurethianecfgarmned ¢ayer cut out in the

form of a strip of 4, GMX82 £ Ghickness; apbitiary) was used as,aSamRe O nment at a

temperature of 23°C+2°C and humidity of 50%+5%. When measured,
10 a compression rate was measured with a thermometric analysis
measuring device TMA (manufactured by Seiko Instruments Inc.
with a model number of SS6000). The calculating equation of
the compression rate is as follows.
Compression rate (%)={(T1-T2) /T1} x 100
15 Tl: the thickness of a polyurethane foamed layer when applying
a stress of 4.9 KPa (50 g/cn@) to the polyurethane foamed layer
from an unloaded condition for 60 seconds
T2: the thickness of a polyurethane foamed layer when applying
a stress of 29.4 KPa (300 g/cn@) froma state of Tl for 60 seconds
20 [0157]
(Evaluation of polishing rate stability)
As a polishing device, SPP600S (manufactured by Okamoto
Machine Tool Works, Ltd.) was used. A glass plate was stuck
to the produced layered sheet to evaluate the polishing rate
25 stability. The polishing conditions are as follows:
Glass plate: 6 inches ¢, thickness: 1.1 mm (optical glass, BK7)
Slurry: Ceria slurry (CeO,, 5 wt%)
Slurry amount: 250 ml/min
Polishingpad: MHC 14B (manufactured by Nitta Haas Incorporated)

30 Polishing pressure: 20 kPa
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measurement of specific gravity and left for 16 hours in an 20 environment of a temperature of 232C and
a humidity of 50%5%. Measurement was conducted by using a specific gravity hydrometer
(manufactured by Sartorius Co.,Ltd). [0155] (Measurement of hardness) 25PA hiatdiiB$SWas measured in
accordance with JIS 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 23C2C andhumidity of 50%5%. When measured, the samples were 30 piled up to a
thickness of 10Mambermore rAvrardnéss snetergAskeh SRFFRET32ETRESG)NC hardness meter,
pressurized surl(%(%neoggggh% 3.mm,,m Qg%asctgrr%ed lbay Iéogy%gi_K%(i g:pom, Ltd.) was contacted with a
pressurized surface, and 30 seconds later, t e hardneSs was measured. [0156] 5 (Measurement of
compression rafe)lA polyuretiarse fddmedriayerwas cut out in a circle (with arbitrary thickness) having a

diameter of 7 nmmtgrs%‘gp!gefa S%n% the ggn%p(;gﬁ were left fgr 40 hours in an environment at a

temperature of 23C2C and humidity of 50%5%. When measured, 10 a compression rate was measured
with a thermometric anglysis- measurng devicecPMs (maaufactared by 8eiké dmsteaments Inc. with a

model number of $56000)., The caleulating equation qf, the, compressian fate.is a5 fallows, Compression
rate (%)={(T1-T2) /T1} x 10qo 15 T1: the thickness of a polyurethane foamed layer when applying a stress

of 4.9 KPa (50 gfena2) tecthepsiyurethane foamed layer from an unloaded condition for 60 seconds

Average polishing rate = [amount of weight change [g] of glass
plate before and after polishing/(glass plate density [g/cm’]
10 X polishing area [cn@] of glass plate x polishing time [min]) ]
x 10°
Apolishingratestability (%) iscalculatedbydetermining
the maximum average polishing rate, minimum average polishing
rate and average polishing rate of from a first glass plate to
15 a final treatedglassplate (100plates, 300 platesor 500 plates)
and then substituting the above values inthe followingequation.
A lower value of the polishing rate stability (%) is indicative
of less change in polishing rate even when a large number of
glass plates are polished. 1In the present invention, it is
20 preferable that the polishing rate stability after treatment
of 500 plates is within 10%.
Polishing rate stability (%)={ (maximum average polishing rate
—minimum average polishing rate) /average polishing rate of all
glass plates]} x 100
25 [0158]
(Evaluation of adsorptive property)
A glass plate (50 mm¢ x 10 mm thickness) having a smooth
surface was adsorbed on a layered sheet (square 80 mm) stuck
to a support plate at a pressure of 150 g/cm2 for 10 seconds

30 with the glass plate hanged to a load sensor via an adjustable
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T2: the thickness of a polyurethane foamed layer when applying a stress of 29.4 KPa (300 g/cm2) from a
state of T1 for 60 seconds 20 [0157] (Evaluation of polishing rate stability) As a polishing device,
SPP600S (manufactured by Okamoto Machine Tool Works, Ltd.) was usedt & grasEhlate) was stuck to
the produced layered sheet to evaluate the polishing rate 25 stability. The polishing conditions are as
follows: Glass plate: 6 inches , thickness: 1.1 mm (optical glass, BK7) Slurry: Ceria slurry (CeO2, 5 wt%)
Slurry amount: 250 ml/min Polishing pad: MHC 14B (manufacturedbyNittaHaas Incorporated) 30
Polishing pressure:r20 KPEh530R-R07 32ETR(86) tNumber bf¢dvotutions: of polishing piaten: 45 rpm

Number of revolutions. of glass plate. 40 rom_Polishing time: 10. min/plate Number of glass plates
polished: 500 5 |1r1(s)lt@t negas\sl%?ggge%tggligﬁnglr%& (ﬁ%i%)rf%%%%sél}lno %oﬁi%ﬁ%ﬁhglgﬁs%aglag{% is calculated.
The calculationtrhetbdd sis mbafoHows: Aakrage Polishing: rate =faproeint of weightelamnge [g] of glass
plate before and aftes polishing/ (glass plate density [g/cm3] 10 x polishing area [cm'] of glass plate x
polishing time [min])] X 108 Apolishingrate stability (%) is calculated by determining the maximum
average pdlishingratel mhinimuat averdge polishingarate and average polishing rate of from a first glass

plate to 15 a final treat%q]glgﬁs_,pgagg gco&glgégz/s,( §QQEQJ§1@LS gggpgg@aggﬁgﬂpgs@gtﬁ%ybﬁ;ituting the

above values in the following equation.
the produced polyurethane foamed layer was measured on the

following conditions with a surface roughness measuring device
P-15 manufactured by KLA-Tencor.
10 Measurement length: 800 um
Measurement speed: 20 um/s
Measurement load: 2 mg
[0160]
[First aspect of the invention]
15 Example 1
90 parts byweight of EP330N (made by Mitsui Takeda Chemical
Corporation), 10 parts by weight of diethylene glycol, 5 parts
by weight of a silicon-based surfactant (SH-192, made by Toray
Dow Corning Silicone Co., Ltd.), 0.2 part by weight of a catalyst
20 (No.25, made by Kao Corporation) 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, 38.5partsbyweight of MillionateMTL (made by Nippon
25 Polyurethane Industry Co., Ltd.) were added thereto and stirred
for about 1 minute to prepare a cell dispersed urethane
composition.
[0161]
The prepared cell dispersed urethane composition was

30 applied onto a basematerial sheet (polyethylene terephthalate,
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A lower value of the polishing rate stability (%) is indicative of less change in polishing rate even when a
large number of glass plates are polished. In the present invention, it is 20 preferable that the polishing
rate stability after treatment of 500 plates is within 10%. Polishing rate stabifity’ 3}ERAtaimum average
polishing rate - minimum average polishing rate) /average polishing rate of all glass plates]} x 100 25
[0158] (Evaluation of adsorptive property) A glass plate (50 mm(~ x 10 mm thickness) having a smooth
surface was adsorbed on a layered sheet (square 80 mm) stuck to a support plate at a pressure of 150
g/cm2 for 10 seconds8:with theuglas‘s platenranged tdis loadts sensoe Visman adjustableTs4
F-P07321TR(S gljli)lat The glaé e was fhe ulled up.ata 80ns£zl}‘nt sp $d gpulllﬁg sé)eed 200

mm/min) , and a releasing strengtH ﬁ when t?‘le gf‘ass pYaetéevvas released from th ayered sheet was

measured. [0138)8 {Evalubtion m@ﬁﬁd@aé@a@cy}Hh@ksmﬁa?cé]a@cmabyi’(abjmhtsavérage roughness:
Rz) of the PrOdP&?Qa%OéV%%Q%%rﬁ%am%%aygé Wasg,measured on the, fgllowing congditions with a surface

roughness measuring device P-15 manufactured by KLA-Tencor. 10 Measurement length: 800 pm
Measuremeént speegdl 209smts Measufement fodd: iZ ke 01680} [Fiestraspett of thednvéstion] 15

Example 1 cured at 70°C for 40 minutes to form a polyurethane foamed layer.

Thereafter, the release sheet formed on the polyurethane foamed
layerwasreleased. Then, thesurfaceof thepolyurethane foamed
layer was buffed to a thickness of 0.8 mm by a buffing machine
10 (manufactured by Amitec) to give a form having regulated
thickness accuracy. Thereafter, a template was stuck to the
buffing surface of the polyurethane foamed layer, and a
double-side tape (double tack tape, manufactured by Sekisui
Chemical Co., Ltd.) was further stuckbya laminator tothe surface
15 of the base material sheet to produce a layered sheet. Fig.
1 shows a photomicrograph of a cross section of the polyurethane
foamed layer. It can be seen that spherical cells are formed
in the polyurethane foamed layer.
[0162]
20 Example 2
The cell dispersed urethane composition prepared in
Example 1 was applied onto a base material sheet (polyethylene
terephthalate, thickness 0.2 mm) to form a cell dispersed
urethane layer. Thereafter, the cell dispersed urethane layer
25 was cured at 70°C for 40 minutes to form a polyurethane foamed
layer. Then, the surface of the polyurethane foamed layer was
buffedtoathicknessof 0.8mmby abuffingmachine (manufactured
by Amitec) to give a foam having regulated thickness accuracy.
Thereafter, a template was stuck to a buffing surface of the

30 polyurethane foamed layer, and a double-side tape (double tack
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90 parts by weight of EP330N (made by Mitsui Takeda Chemical Corporation) , 10 parts by weight of
diethylene glycol, 5 parts by weight of a silicon-based surfactant (SH-192, made by Foray Dow Corning
Silicone Co. , Ltd.) , 0.2 part by weight of a catalyst 20 (No. 25, made by KaRCerratér) 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.
Thereatfter, 38.5 parts by weight of Millionate MTL (made by Nippon 25 Polyurethane Industry Co., Ltd.)
were added theretecand stivrede forraldobty 1 Sninite 1o Prepared cell-dispersedrarethaneheomposition.

[0161) e prenrgil sl dsagisetiueihens sombaskion g 30applied.guio 3 base mgforal sheet
(polyethylene terepﬁt aI%te, 55 F-P07321TR(SG) thickness 0.2 mm) to forma cel dispersed urethane
layer. The cell dispersedasethangdayer wastoversdwith ahelsasesheetn{polyethylegne tferephthalate,

thickness 0.2 mm). sujected.fq Jglegse freament,, The, cell dispersgd urethane jayerwas S regulated to

be 1.0 mm in thickness with a nip roll and then cured at 70 C for 40 minutes to form a polyurethane
foamed layer. Fhereafter; thehrelease shrekt formed onthe polyirethahefoanied dalerieas released.
Then, the surf ace aof the polyurethane f named layer was buffed to a thickness of 0.8 mm by a buffing
machine 10 (manufactured by Amitec) to give a form having regulated thickness accuracy. Thereafter, a
template was stlitk@élthe buffing surface of the polyurethane foamed layer, and a double-side tape
(double tack tape, mapufactured by Sekisui Chemical Co ., Ltd.) was further stuckby a laminator to the

surface
The cell dispersed urethane composition prepared in

10 Example 1 was applied onto a base material sheet (polyethylene
terephthalate, thickness 0.2 mm) to form a cell dispersed
urethane layer. The cell dispersed urethane layer was covered
with a release sheet (polyethylene terephthalate, thickness 0.2
mm) subjectedtorelease treatment. Thecell dispersedurethane

15 layer was regulated to be 0.8 mm in thickness with a nip roll,
and then cured at 70°C for 40 minutes to form a polyurethane
foamed layer. Thereafter, the release sheet formed on the
polyurethane foamed layer was released. A skin layer was formed
on the polyurethane foamed layer. Thereafter, a template was

20 stuck to the skin layer, and a double-side tape (double tack
tape, manufactured by Sekisui Chemical Co., Ltd.) was further
stuck by a laminator to the surface of the base material sheet
to produce a layered sheet. Fig. 3 shows a photomicrograph of
a cross section of the polyurethane foamed layer. It can be

25 seen that spherical cells are formed in the polyurethane foamed
layer.

[0164]
Comparative Example 1
l0partsbyweight of thermoplasticurethane (Rezamin 7285,

30 made by Dainichiseika Color & Chemicals Mfg.Co., Ltd.) were
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15 of the base material sheet to produce a layered sheet. Fig. 1 shows a photomicrograph of a cross
section of the polyurethane foamed layer. It can be seen that spherical cells are formed in the
polyurethane foamed layer. [0162] 20 Example 2 The cell dispersed urethaRe compédifieh prepared in
Example 1 was applied onto a base material sheet (polyethylene terephthalate, thickness 0.2 mm) to
form a cell dispersed urethane layer. Thereafter, the cell dispersed urethane layer 25 was cured at 70C
for 40 minutes to form a polyurethane foamed layer. Then, the surface of the polyurethane foamed layer
was buffedtoathicknessefd Bmptbyabuffibgmachine Mmanifactuyed doynAmitec) togive arfeam having
reguiated thickngss, aeeuracy. . Therealier, aemalaleas stuck (0,3 pufling suriace of e, 50
polyurethane foameé?ayer, and a double-side tape (dou%?e tack 56 F-PO732€%’R(SG) tape,
manufactured by SekisuilStrenmichl €@ cLtdpwas$atthier stuck by tdmiater ta- thecsordaee of the base

material sheet fo prodyce a layered sheet, Hg. 2 shows a photomicrpgraph of 3 crgss;section of the

polyurethane foamed layer. It can be 5 seen that spherical cells are formed in the polyurethane foamed
layer. [0163] Examplé3sEhaeef disperskdairettsmelcorpdsitioreprdfaredtinr 10 Example 1 was applied

onto a base ma@@ﬁ@@éﬁpg'%by@ﬁefé@r%%hmﬁll%t?e g“&ﬁﬁeéifgp%&”@ toforp a celbdispersed

urethane layer. The cell dispersed urethane layer was covered with a release sheet (polyethylene
terephthalate, thieknés$@.2eplace dimethylformamide by water, whereby a

polyurethane foamed layer was formed. Then, atemplatewasstuck
tothe surfaceof thepolyurethane foamed layer, andadouble-side
10 tape (double tack tape, manufactured by Sekisui Chemical Co.,
Ltd.) was further stuck by a laminator to the base material sheet
surface to produce a layered sheet. Fig. 4 shows a
photomicrograph of a cross section of the polyurethane foamed
layer. It can be seen that thin and long drop-shaped cells are

15 formed in the polyurethane foamed layer.
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mm) subjected to release treatment. The cell dispersed urethane 15 layer was regulated to be 0.8 mm
in thickness with a nip roll, and then cured at 70C for 40 minutes to form a polyurethane foamed
layer. Thereafter, the release sheet formed on the polyurethane foamed layer was released. Askin
layer was formed on the polyurethane foamed layer. Thereafter, a template was 20 stuck to the skin
layer, and a double-side tape (double tack tape, manufactured by Sekisui Chemical Co., Ltd.) was
further stuck by a laminator to the surface of the base material sheet to produce a layered sheet. Fig.
3 shows a photomicrograph of a cross section of the polyurethane foamed layer. It can be 25 seen
that spherical cells are formed in the polyurethane foamed layer. [0164] Comparative Example 1 10
parts by weight of thermoplastic urethane (Rezamin7285, 30 made by Dainichiseika Color &
Chemicals Mfg.Co., Ltd.) were 57 F-P07321TR(SG) dissolved in 90 parts by weight of
dimethylformamide to prepare an urethane solution. The urethane solution was applied onto a base
material sheet (polye 1l;|:y'= Are-terephthatatethickness 0.2 mm) to form an urethane film. Thereafter,
the urethane 5 film-b@se natéridl sheel was dipped in a DMF-water mixture (DMF/water = 30/70) for
30 minutes and dippeg in w"at‘;!?r for24 |houfs to replace dimethylformamide by water, whereby a
polyurethane fnamed fayerwas!formed. Then, a template was stuck to the surface of the
polyurethane foamed faxerbaglda doub\le\;si e 10 tape (double tack tape, manufactured by Sekisui

™9

Chemical Co., Ltd.) \ﬁas f&rt}@e tuckiby a laminator to the base material sheet surface to produce a
layered sheet. Fig. 4 shoyvs &
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photomicrograph of a cross section of the polyurethane foamed layer. It can be seen that thin and long
drop-shaped cells are 15 formed in the polyurethane foamed layer. 58 TN 11 ONmmMmN roauNN N
NroaooNrrw'~aGN O OOrWWrl~aa NHb"mqgo000 ¥orW+<23TAG$Ffb Nr.+1~o0co
ON N~MON-~] NYdoHwcvc aO UNN

[0165]

As can be seen from Table 1, the polishing rate is not
easily changed even if a large number of wafers are polished
by using the layered sheet produced by the production process
of the present invention.

[0166]
[Second aspect of the invention]
Example 1

60 parts by weight of a high-molecular-weight polyol
EX-5030 (made by Asahi Glass Co., Ltd., OHV 33, number of
functional groups3), 40partsbyweight of polycaprolactonetriol
(made by Daicel Chemical Industries, Ltd., trade name: PCL305,
OHV 305, number of functional groups 3), 5 parts by weight of
a silicon-based surfactant (SH-192, made by Toray Dow Corning
Silicone Co., Ltd.) and 0.18 part by weight of a catalyst (No.25,
made by Kao Corporation) were introduced into a container and
mixed to prepare a second component (25°C). The average hydroxy
value (OHVav) was 141.8 mg KOH/g (calculated value), and the
average number (fav) of functional groups was 3 (calculated
value). The second component was stirred vigorously by a
stirring blade for about 4 minutes at a revolution number of
900 rpm so as to incorporate bubbles into the reaction system.
Thereafter, 40.3 parts by weight of carbodiimide-modified MDI
(Millionate MTL, made by Nippon Polyurethane Industry Co., Ltd.,

NCOwt% 29 wt%, 25°C) as the first component were added to the
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second component (NCO/OH=1.1), and stirred for about 1 minute
to prepare a cell dispersed urethane composition.
[0167]

The prepared cell dispersed urethane composition was
applied onto a basematerial sheet (polyethylene terephthalate;
made by Toyobo Co., Ltd.; Toyobo Ester E5001; thickness, 0.188
mm; nitrogen gas permeation rate, 3.72 x 10"“’[cm3/cm2-s-cmHg])
to form a cell dispersed urethane layer. The cell dispersed
urethane layer was covered with a release sheet (polyethylene
terephthalate; made by Toyobo Co., Ltd.; Toyobo Ester E7002;
thickness, 0.05 mm; nitrogen gas permeation rate ,1.15 x 107'°
[cm?/cmz-s-cmHg]) subjected to release treatment. The cell
dispersed urethane layer was regulated to be 0.8 mm in thickness
with a nip roll (clearance 0.75 mm), and the cell dispersed
urethane layer was then cured at 40°C for 60 minutes to form
a polyurethane foamed layer. Thereafter, the release sheet
formed on the polyurethane foamed layer was released. A skin
layer was formed on the polyurethane foamed layer. Adouble-side
tape (double tack tape, manufactured by Sekisui Chemical Co.,
Ltd.) was stuck by a laminator to the surface of the basematerial
sheet to produce a layered sheet. When a section of the
polyurethane foamed layer was observed under a microscope,
spherical interconnected cells with surfaces in which circular
holes were formed had been mainly formed.

[0168]
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F-P07321TR(SG) [0165] As can be seen from Table 1, the polishing rate is not easily changed even if a
large number of wafers are polished by using the layered sheet produced by the production process of
the present invention. [0166] [Second aspect of the invention] Example I-60Ppgarts by Ww€ight of a
high-molecular-weight polyol EX-5030 (made by Asahi Glass Co., Ltd., OHV 33, number of functional
groups 3), 40partsbyweightofpolycaprolactonetriol (made by Daicel Chemical Industries, Ltd., trade
name: PCL305, OHV 305, number of functional groups 3), 5 parts by weight of a silicon-based
surfactant (SH-£92mpasecby Toray Dow Corning Silicone Co., Ltd. ) and 0.18 part by weight of a catalyst
(No.25, made by Kan Corporation) were introduced into a container and mixed to prepare a second
component (25C). The avessgeeRydrosy waste (CHVY) whB<l 4418 my K OHg (calcidatebevalue), and the
average number (fav) of functional groups was 3 (calculated value) . The second component was stirred

vigorously by a ‘stirfingPbladé™or Aot A GesSdt 4 Fevdibtichhtimbér B 600 HprhS$E8 to incorporate
bubbles into th reac iQn, Sys M. Ta ereaf .3 its b evS\;/gig t of %qul)pdr!i{nigg-mgdified MDI
(Millionate MTI:%, m'a'dt(JlS ?/'I\'lig:) n Bgyugrgttfagr?g%ﬁdggtry]é%. , I_'tdh.IJ ;%I?ICCOV'VI% 58 Wt%, 25C) as the first
component wergadded to.the 16@ FPGA3ZLIR(SGh seeend conmpanent NGQIOHE 1] cand stirred for

about 1 minute to prepare a cell dispersed urethane composition. [0167]
of the release sheet described in Example 1. When a section

of thepolyurethane foamed layer was observed under amicroscope,
spherical interconnected cells with surfaces in which circular
holes had been formed had been mainly formed.
[0169]
Comparative Example 1
Alayeredsheet wasproduced in the samemanner as inExample
1 except that a release sheet (made by 0ji Paper Co., Ltd.;
separator 70GS; thickness, 0.058 mm; nitrogen gas permeation
rate, 1.06x107° [cm’/cm®-s-cmHg]) wasused inplace of therelease
sheet described in Example 1. When a section of the polyurethane
foamed layer was observed under a microscope, spherical
interconnected cells with surfaces in which circular holes had

been formed had been mainly formed.
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The prepared cell dispersed urethane composition was applied onto a base material sheet
(polyethylene terephthalate; made by Toyobo Co., Ltd.; Toyobo Ester E5001; thickness, 0.188 mm;
nitrogen gas permeation rate, 3.72 x 10-11 [cm3/cm2scmHg] ) to form a cell dispersed urethane layer.
The cell dispersed urethane layer was covered with a release sheet (polyethylene terephthalate;
made by Toyobo Co., Ltd.; Toyobo Ester E7002; thickness, 0.05 mm; nitrogen gas permeation rate
,1.15 x 10-10 [cm3/cm2scmHg]) subjected to release treatment. The cell dispersed urethane layer
was regulated to be 0. 8 mm in thickness with a nip roll (clearance 0.75 mm), and the cell dispersed
urethane layer was then cured at 40C for 60 minutes to form a polyurethane foamed layer. Thereafter,
the release sheet for gz% on the polyurathane foamed layer was released. A skin layer was formed
on the polyurethane fe@3nged lalef=A doyble-side tape (double tack tape, manufactured by Sekisui
Chemical Co., Ltd.) %s@ﬁj Ey &flaininator to the surface of the base material sheet to produce a
layered sheet. When a“s@ctionjofithg pdlyurethane foamed layer was observed under a microscope,
spherical interconnected-cettsvithstrfaces in which circular holes were formed had been mainly
formed. [0168] 61 F-POESngR(S G) Example 2 A layered sheet was produced in the same manner as
in Example 1 except .hé,t?@el T §°§ styeet (polypropylene; made by Toyobo Co., Ltd.; Toyopal-SS
P4256; thickness, 0.06 gnm=nitrogen Gas permeation rate, 2.33 x 10-9 [cm'/cm'- s cmHg] ) was used
in place of the releask &Het dedcribed fin Example 1. When a section of the polyurethane foamed

layer was observed ufider a micrps¢opd,
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spherical interconnected cells with surfaces in which circular holes had been formed had been mainly
formed. [0169] Comparative Example 1 A layered sheet was produced in the same manner as in
Example 1 except that a release sheet (made by Oji Paper Co., Ltd.; sepafdtdr 20GS;3fickness, 0.058
mm; nitrogen gas permeation rate, 1. 06 x 10-6 [cm3/cm2 s cmHg]) was used in place of the release
sheet described in Example 1. When a section of the polyurethane foamed layer was observed under a
microscope, spherical interconnected cells with surfaces in which circular holes had been formed had
been mainly formpad.82 W01 UNwmv NNWwca~. to7mmtitooHa>1 .alJ"$4aocoN QO.
omOHVN quaO .i OOtNNHMMW
Since the layered sheets of Examples have extremely high

surface accuracy, the layered sheets have excellent adsorptive

property. On the other hand, since the layered sheet of

Comparative Example has low surface accuracy, the layered sheet

has inferior adsorptive property.

[0171]

[Third aspect of the invention]

Example 1

60 parts by weight of a high-molecular-weight polyol

EX-5030 (made by Asahi Glass Co., Ltd., OHV 33, number of

functional groups3), 40partsbyweight of polycaprolactonetriol

(made byDaicel Chemical Industries, Ltd., PCL305; OHV305, number

of functional groups 3), 5 parts by weight of a silicon-based

surfactant (SH-192, made by Toray Dow Corning Silicone Co., Ltd.),

and 0.18 part by weight of a catalyst (No.25, made by Kao

Corporation) were introduced into a container and mixed to

prepare a second component (25°C). The average hydroxy value

(OHVav) was 141.8 mg KOH/g (calculated value), and the average

number (fav) of functional groups was 3 (calculatedvalue). The

second component was stirred vigorously by a stirring blade for

about 4 minutes at a revolution number of 900 rpm so as to

incorporate bubbles into the reaction system. Thereafter, 40.3

parts by weight of carbodiimide-modified MDI (made by Nippon

Polyurethane Industry Co., Ltd., Millionate MTL, NCOwt% 29 wt$%,
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25°C) as the first component were added to the second component
(NCO/OH=1.1) and stirred for about 1 minute to prepare a cell
dispersed urethane composition.

[0172]

The prepared cell dispersed urethane composition was
applied onto a base material sheet (polyethylene terephthalate,
thickness 0.2 mm) to form a cell dispersed urethane layer. The
cell dispersed urethane layer was covered with a release sheet
(polyethylene terephthalate, thickness 0.2 mm) subjected to
release treatment. The cell dispersed urethane layer was
regulated to be 0.8 mm in thickness with a nip roll (clearance
0.75 mm) and cured at 40°C for 60 minutes to form a polyurethane
foamed layer. Thereafter, the release sheet formed on the
polyurethane foamed layer was released. A double-side tape
(double tack tape, manufactured by Sekisui Chemical Co., Ltd.)
was stuck by a laminator to the surface of the base material
sheet to produce a layered sheet. When a section of the
polyurethane foamed layer was observed under a microscope,
spherical interconnected cells with surfaces in which circular
holes had been formed had been mainly formed.

[0173]
Example 2

EX-5030 (85 parts by weight), PCL305 (13 parts by weight),

2 parts by weight of diethylene glycol (OHV 1057, number of

functional groups 2), SH-192 (5 parts by weight), and 0.34 part
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Since the layered sheets of Examples have extremely high surface accuracy, the layered sheets have
excellent adsorptive property. On the other hand, since the layered sheet of Comparative Example has
low surface accuracy, the layered sheet has inferior adsorptive property. JoR? 1P 4Thitd &shect of the
invention] Example 1 60 parts by weight of a high-molecular-weight polyol EX-5030 (made by Asahi
Glass Co., Ltd., OHV 33, number of functional groups 3), 40partsbyweightofpolycaprolactonetriol (made
by Daicel Chemical Industries, Ltd., PCL305; OHV305, number of functional groups 3), 5 parts by weight
of a silicon-basegd suifgictant (SH=2122,yrmadeiby Joray:bewGemsing Silicane €a.ddda),nand 0.18 part by
weight of a catalyst (No.25, made by Kao Corporation) were introduced into a container and mixed to
prepare a second&omponeo(25Cp The averagehydoxyvetoe (GBRVaEV) wasa4vemg&KOH/g
(calculated value), and the average number (fav) of functional groups was 3 (calculated value). The
second componefit Wy sYiﬁJeﬂe\/iZBWlfs‘f))/ BYPS stirridd brfgdg%’rg Abbti “omirmites attd F&Volution number
of 900 rpm so as t§| %corg\greatg bubnbde%ér%to (tlgg rsaato:tciﬁg usl){gtce.thtﬂereafter 40.3 parts, by weight of

. . 5
carbodiimide-modified MDI (n"llfa(?ee by I{ﬂppon Ponuret ane In uost%/ C%rolftlgl Miflionate MTL, NCOwt%

29 wt%, 64 F-PQL3ZLIRSQ) 20Gkas thedfirsteemponentwareaddeditothe-seeond component
(NCO/OH=1.1) and stirred for about 1 minute to prepare a cell dispersed urethane composition. [01721

vigorously by astirringblade for about 4 minutes at arevolution
number of 900 rpm so as to incorporate bubbles into the reaction
system. Thereafter, MillionateMTL (25.2parts byweight, 25°C)
as the first component was added to the second component
(NCO/OH=1.1) and stirred for about 1 minute to prepare a cell
dispersed urethane composition. Thereafter, a layered sheet
was produced in the same manner as in Example 1. When a section
of thepolyurethane foamed layer was observed under amicroscope,
spherical interconnected cells with surfaces in which circular
holes had been formed had been mainly formed.
[0174]
Example 3

45 parts by weight of polymer polyol EX-940 (made by Asahi
GlassCo., Ltd., OHV 28, conversiontonumber of functional groups
3) in which polymer particles made of a styrene—-acrylonitrile
copolymer were dispersed, 35 parts by weight of
polytetramethylene etherglycol (PTMG2000, made by Mitsubishi
Chemical Corporation, OHV 56, number of functional groups 2),
PCL305 (10 parts by weight), diethylene glycol (10 parts by

weight), SH-192 (5 parts by weight), and 0.25 part by weight
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The prepared cell dispersed urethane composition was applied onto a base material sheet (polyethylene
terephthalate, thickness 0.2 mm) to form a cell dispersed urethane layer. The cell dispersed urethane
layer was covered with a release sheet (polyethylene terephthalate, thickness 8.2 )Sslibjected to
release treatment. The cell dispersed urethane layer was regulated to be 0.8 mm in thickness with a nip
roll (clearance 0.75 mm) and cured at 40C for 60 minutes to form a polyurethane foamed layer.
Thereatfter, the release sheet formed on the polyurethane foamed layer was released. A double-side tape
(double tack taps, manutactdrediny. SekisuiehemicabGoed ich) onvas stitck by a daminatordo the surface
of the base material sheet to produce a layered sheet. When a section of the polyurethane foamed layer
was observed urler amictoseepe N pteatical sntercohifetted Tedls withesiarfaces i which €ircular holes
had been formed had been mainly formed. [01731 Example 2 EX-5030 (85 parts by weight), PCL305 (13
parts by weight)\°3 s By et m%f“&é‘iﬂé/e%e E;ﬁ/]c%ﬂ@];ﬁfil‘()%]?u%hmﬁ@? ot fuActior Groups 2),

SH-192 (5 parts ka\)Nelgn%vond 0f3u art 65 F-P07321TR %G% 5by wel % tlof a 1?ﬁ]:atah/st No 25) were

1
introduced into A container: and mixed tolp?r%%ar "a second component 5659. The average hydroxy

value (OHVav) was 8884 mgdt@kiig (ealcidated value); : gpd dhe averpgedumber ffav)-effunctional

groups was 2.98 (calculated value) . The second component was stirred vigorously by a stirring blade for
about 4 minutes at aatevotudoninumberaasf 800« poi so iastoindosporetedbibbles mtodhetreaction
system. Thereafter, Millionate MTL(25.2partsby weight,25C)
incorporate bubbles into the reaction system. Thereafter,
Millionate MTL (39 parts by weight, 25°C) as the first component
was added to the second component (NCO/OH=1.1), and stirred for
about 1 minute to prepare a cell dispersed urethane composition.
Thereafter, a layered sheet was produced in the same manner as
in Example 1. When a section of the polyurethane foamed layer
was observed under a microscope, spherical interconnected cells
with surfaces in which circular holes had been formed had been
mainly formed.
[0175]
Example 4
PTMG2000 (700 parts by weight) and 150 parts by weight
of polytetramethylene etherglycol (made by Mitsubishi Chemical
Corporation, PTMG650, OHV 173, number of functional groups 2)
were introduced into a container and dehydrated under reduced
pressure for about 1 hour while being stirred. Thereafter, the
inside of the reaction container was substituted by nitrogen.

436 parts by weight of Millionate MT (Pure MDI, made by Nippon

Polyurethane Industry Co., Ltd.) were introduced into the
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as the first component was added to the second component (NCO/OH=1.1) and stirred for about 1
minute to prepare a cell dispersed urethane composition. Thereafter, a layered sheet was produced in
the same manner as in Example 1. When a section of the polyurethane foanted fayer (¥&3 observed
under a microscope, spherical interconnected cells with surfaces in which circular holes had been
formed had been mainly formed. [0174] Example 3 45 parts by weight of polymer polyol EX-940 (made
by Asahi Glass Co., Ltd. , OHV 28, conversion to number of functional groups 3) in which polymer
particles made etastyrene-acndonidiie copehuner werewdispersed r3% pasts oy weight of 4
polytetramethylene etherglycol (PTMG2000, made by Mitsubishi Chemical Corporation, OHV 56, number
of functional gréwps 2)WvIRCE30% (16 partsrlhy weight)h diethyteneaglyeoln(EY paets by sweight), SH-192 (5
parts by weight), and 0.25 part by weight 66 F-P07321TR(SG) of a catalyst (No.25) were introduced into
a container andaﬁwﬁléaub8;§)re(b59esé’ 85B61d tofponent B5ES THeE Averige hydrioxy VAIGE (OHVav) was
137.4 mg KOH/Q ( Iat;te<d v/algg), %rgo; the average number (fav) of functional groups was 2.55
WC% WCs) . h . _— .

(calculated value). The second component was stirred vigorously by a stirring blade for about 4 minutes
at a revolution nwnber of 900 rpm so as to incorporate bubbles into the reaction system. Thereafter,
Millionate MTL (39 parts by weight, 25C) as the first component was added to the second component
(NCO/OH=1.1), and stirmedifor cabout-t miaute. taprepare<g cédisperséd 2ethranescamposition.
Thereafter, a layered sheet was produced in the same manner as in Example 1. When a section of the
poWunﬂhanefdﬁﬁ%%@k&éﬁ“iSH‘192 (5 parts by weight) were introduced into a

container and mixed. The mixture was regulated to be 40°C, and

defoamed under reduced pressure to prepare a first component.

The first component was stirred vigorously by a stirring blade

for about 4 minutes at a revolution number of 900 rpm so as to

incorporate bubbles into the reaction system. Thereafter, the

first component was added to a second component in which 15 parts

by weight of triethylene glycol (OHV 747, number of functional

groups 2) regulatedtobe 25°Cand 0.12part byweight of acatalyst

(No.25) were mixed (NCO/OH=1.15) and stirred for about 1 minute

to prepare a cell dispersed urethane composition. The average

hydroxy value (OHVav) was 177.2 mg KOH/g (calculated value),

and the average number (fav) of functional groups was 2

(calculated value). Thereafter, a layered sheet was produced

in the same manner as in Example 1. When a section of the

polyurethane foamed layer was observed under a microscope,

spherical interconnected cells with surfaces in which circular

holes had been formed had been mainly formed.

[0177]
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was observed under a microscope, spherical interconnected cells with surfaces in which circular holes
had been formed had been mainly formed. [01751 Example 4 PTMG2000 (700 parts by weight) and 150
parts by weight of polytetramethylene etherglycol (made by Mitsubishi CReR{ica2EBRy&fation, PTMG650,
OHV 173, number of functional groups 2) were introduced into a container and dehydrated under
reduced pressure for about 1 hour while being stirred. Thereafter, the inside of the reaction container
was substituted by nitrogen. 436 parts by weight of Millionate MT (Pure MDI, made by Nippon
Polyurethane InchistarGo i dddp)werel introduced into the 67 F-P07321TR(SG) reaction container.
Thereatfter, they was reacted for about 4 hours while the temperature within the reaction system was held
at about 80C to synthe&izedhiSotyarateitermminatediprepoiiher A (NSO Wids 7 B3iwith).. [0176] An
isocyanate-terminated-prepolymer A (128 parts by weight) and SH-192 (5 parts by weight) were
introduced into & SbAEIREF &Y fiixed %%&Yﬁ@ﬁ?ﬁ?eg%ﬂ]ﬁté%% DHBHOC, Bhldéfdamed under
reduced pressure éod)'rggazr)% J?tﬂ'bSt comﬁc%rﬁeg The firs{ cg@p{%qr}%vygvsvesl;ierrelq] \t/ilgé)dré)uglé( by a stirring

) i .
blade for about 4 minutes at a revolution number of 900 P/pm so as to incorporate bu Jbles into the

reaction system:. nihereafige dheetirsheompanent was goded 192 sgeansheompepentsnwyhich 15 parts by

weight of triethylene glycol (OHV 747, number of functional groups 2) regulated to be 25 C and 0.12 part

by weight of a cetalyste (Ng25) wese ynixad: NCOTRH= TAS) and stirwetbfof about & umnintiel
value), and the average number (fav) of functional groups was
2.98 (calculated value). The second component was stirred
vigorously by astirringblade for about 4 minutes at arevolution
number of 900 rpm so as to incorporate bubbles into the reaction
system. Thereafter, MillionateMTL (21.4 partsbyweight, 25°C)
as the first component was added to the second component
(NCO/OH=1.1) and stirred for about 1 minute to prepare a cell
dispersed urethane composition. Thereafter, a layered sheet
was produced in the same manner as in Example 1. When a section
of thepolyurethane foamed layer was observed under amicroscope,
most cells were independent cells.
[0178]
Comparative Example 2

PTMG650 (850 parts by weight) was introduced into a

container, and dehydrated under reduced pressure for about 1
hourwhilebeingstirred. Thereafter, theinsideof thereaction
container was substitutedbynitrogen. MillionateMT (635 parts
by weight) was introduced into the reaction container.

Thereafter, they were reacted for about 4 hours to synthesize
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to prepare a cell dispersed urethane composition. The average hydroxy value (OHVav) was 177.2 mg
KOH/g (calculated value), and the average number (fav) of functional groups was 2 (calculated value).
Thereafter, a layered sheet was produced in the same manner as in Exampie "B A/RhehS& section of the
polyurethane foamed layer was observed under a microscope, spherical interconnected cells with
surfaces in which circular holes had been formed had been mainly formed. [0177] 68 F-P07321TR(SG)
Comparative Example 1 EX-5030 (90 parts by weight) , PCL305 (8 parts by weight) , diethylene glycol (2

parts by weighthnSH<O2 (& parts dynweighi) - ancb0 Bonpartbynweight:0f acatatyst (Na.25) were
introduced into a container and mixed to prepare a second component (25C) . The average hydroxy
value (OHVav) Wes 752demg KOR/g {¢dlcnlated valuel,iand shie average number favpof functional
groups was 2.98 (calculated value). The second component was stirred vigorously by a stirring blade for
about 4 minute$ &t & revolution number of 900 rpm so as to incorporate bubbles into the reaction
system. Thereaftg:{,7 j’llionate MTL (21. 4 parts by weight, 25C) as the first component was added to the
second component (NCO/OH=1.1) and stirred for about 1 minute to prepare a cell dispersed urethane

composition. Thereaftef,,a layesed sheet waspradueed iz the same-manper @sin-Example 1. When a
section of the polyurethane foamed layer was observed under a microscope, most cells were
independent cells i[@178]aCompardiive(Example 2P TMGHHO) (850 partsthy weight) was irtroduced into a
container, mixed, regulated to be 40°C, and defoamed under
reduced pressure to prepare a first component. The first
component was stirred vigorously by a stirring blade for about
4 minutes at a revolution number of 900 rpm so as to incorporate
bubbles into the reaction system. Thereafter, a second
component in which triethylene glycol (15 parts by weight)
regulated to be 25°C and 0.1 part by weight of a catalyst (No.25)
were mixed was added to the first component (NCO/OH=1.25), and
stirred for about 1 minute to prepare a cell dispersed urethane
composition. The average hydroxy value (OHVav) was 259.1 mg
KOH/g (calculated value), and the average number (fav) of
functional groups was 2 (calculated value). Thereafter, a
layered sheet was produced in the same manner as in Example 1.
When a section of the polyurethane foamed layer was observed
under a microscope, most cells were independent cells.
[0180]
Comparative Example 3
PTMG2000 (550 parts by weight) and PTMG650 (200 parts by

weight) were introduced into a container, and dehydrated under
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container, and dehydrated under reduced pressure for about 1 hour while being stirred. Thereatfter, the
inside of the reaction container was substituted by nitrogen. Millionate MT(635parts by weight) was
introduced into the reaction container. Thereafter, they were reacted for b8Ut’'4 hblRS $& synthesize 69
F-P07321TR(SG) an isocyanate-terminated-prepolymer B (NCO wt% 6.99 wt%) while the temperature
within the reaction system was held at about 80C. [0179] The isocyanate-terminated-prepolymer B (150
parts by weight) and SH-192 (5 parts by weight) were introduced into a container, mixed, regulated to be
40C, and defoamen:uadepredsiced pressutsstocprepasa:a fitst companentsThedgst component was
stirred vigorously by a stirring blade for about 4 minutes at a revolution number of 900 rpm so as to
incorporate buBblesdatd-the rehetioresystarh tTkereafter, | sevomdl conipohenbintwhichediethylene glycol
(15 parts by weight) regulated to be 25C and 0.1 part by weight of a catalyst (No.25) were mixed was
added to the firSEcompBSIEHR '(N@@/@DWFEE%)D%H(E thiﬂ%ﬂtf%%é{%%ﬂtﬁhﬂnﬁé to preparé @eell dispersed
urethane compgg'{tioo h'erhe avera echc}./drox%\elgl.ue éQHVaVQtV\e@s %%9.1 m Koglcgtgctzga@giated value),

¢ L
and the average number (rfg\?) of unctlgngf‘groups was 2 ?calcu[atede value) . Therea ter, a layered sheet

was produced igghe samepannes astnExample 1s Mhama section of the polywethane foamed layer

was observed under a microscope, most cells were independent cells. [0180] Comparative Example 3

PTMG2000 (550 pars by weightBand:P TMEBES0 (200partsrbyure within the reaction
system was held at about 80°C.
[0181]

The isocyanate-terminated-prepolymer C (137 parts by

weight) and SH-192 (5 parts by weight) were introduced into a
container, mixed, regulated to be 40°C, and defoamed under
reduced pressure to prepare a first component. The first
component was stirred vigorously by a stirring blade for about
4 minutes at a revolution number of 900 rpm so as to incorporate
bubbles into the reaction system. Thereafter, a second
component in which triethylene glycol (25 parts by weight)
regulated tobe 25°C and 0.08 part by weight of a catalyst (No.25)
were mixed was added to the first component (NCO/OH=1.15), and
stirred for about 1 minute to prepare a cell dispersed urethane
composition. The average hydroxy value (OHVav) was 252.15 mg
KOH/g (calculated value), and the average number (fav) of
functional groups was 2 (calculated value). Thereafter, a
layered sheet was produced in the same manner as in Example 1.
When a section of the polyurethane foamed layer was observed

under a microscope, most cells were independent cells.
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weight) were introduced into a container, and dehydrated under 70 F-P07321TR(SG) reduced
pressure for about 1 hour while being stirred. Thereafter, the inside of the reaction container was
substituted by nitrogen. Millionate MT (620 parts by weight) was introduced into the reaction

container. Thereafter, they were reacted for about 4 hours to synthesize an
isocyanate-terminated-prepolymer C (NCO wit% 11.73 wt%) while the temperature within the reaction
system was held at about 80C. [0181] The isocyanate-terminated-prepolymer C (137 parts by weight)
and SH-192 (5 parts by weight) were introduced into a container, mixed, regulated to be 40C, and
defoamed under reduced pressure to prepare a first component. The first component was stirred
vigorously by a stirring blade for about 4 minutes at a revolution number of 900 rpm so as to
incorporate bubbles into the reaction system. Thereafter, a second component in which triethylene
glycol (25 parts by weight) regulated to be 25 C and 0.08 part by weight of a catalyst (No0.25) were
mixed was added to the first component (NCO/OH=1.15), and stirred for about 1 minute to prepare a
cell dispersed urethane composition. The average hydroxy value (OHVav) was 252.15 mg KOH/g
(calculated value), and the average number (fav) of functional groups was 2 (calculated value) .

Thereafter, a layered $hget was prqdyced injthe [same manner as in Example 1. When a section of
the polyurethane foamedilalyer as Rbsgrved ynper a microscope, most cells were independent cells.
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[0182]

Since the layered sheets of Examples 1 to 4 have an
interconnected cell structure, the layered sheets have high
surface accuracy and have excellent adsorptive property.
Although the layered sheet of Comparative Example 1 have an
independent cell structure and have excellent adsorptive
property, the layered sheet have poor surface accuracy.
Therefore, the polishing uniformity of the material to be
polished in polishing is reduced. The layered sheets of
Comparative Examples 2 and 3 have an independent cell structure,
and have poor adsorptive property and surface accuracy.
[0183]

[Fourth aspect of the invention]
Example 1

60 parts by weight of a high-molecular-weight polyol
EX-5030 (made by Asahi Glass Co., Ltd., OHV 33, number of
functional groups3), 40partsbyweight of polycaprolactonetriol
(made by Daicel Chemical Industries, Ltd., PCL305, OHV 305,
number of functional groups 3), 5 parts by weight of a
silicon-based surfactant (SH-192, made by Toray Dow Corning
Silicone Co., Ltd.) and 0.18 part by weight of a catalyst (No.25,
made by Kao Corporation) were introduced into a container, and
mixed toprepare a second component (25°C). The secondcomponent
was stirred vigorously by a stirring blade for about 4 minutes

at a revolution number of 900 rpm so as to incorporate bubbles
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SUdP mMmM10InN10 MNNM.D1v-1-DINDImMNmmmmmOmMmmmralwwm'lronmH a
aa WWWWUWUWUW 72 F-P07321TR(SG) [0182] Since the layered sheets of Examples 1 to 4
have an interconnected cell structure, the layered sheets have high surfac&@ceatady aad have excellent
adsorptive property. Although the layered sheet of Comparative Example 1 have an independent cell
structure and have excellent adsorptive property, the layered sheet have poor surface accuracy.
Therefore, the polishing uniformity of the material to be polished in polishing is reduced. The layered
sheets of Comparative Exaraplesc? angs8dave andndepeadent cell siaictdre, ard haveqgsoor adsorptive
property and surface accuracy. [0183] [Fourth aspect of the invention] Example 1 60 parts by weight of a
high-molecular-wsightpolyoll EXSO30L AL bynAdahivGlass ot AltdureHW88, Imgmber vf functional

groups 3), 40partsbywei§htof olycaprolactonetriol i§madoe b%/ Daicel Chemical Industries, Ltd., PCL305,
OHV 305, number of flfictio %rbﬁﬁ%tﬁ,%%r@ Viveight of &° silicon=Badéd Suffactaitt(SH-192, made

) Fore o O S308 S0 048 0 Dl f 2 i o e by K

second componéitrred for about 1 minute to prepare a cell dispersed urethane
composition.
[0184]

The cell dispersed urethane composition was injected into
a mold (width 800 mm, length 1300 mm, height 35 mm) until the
height of liquid surface was set to 31lmm (88 volume %).
Thereafter, the upper surface of the mold was covered with an
upper 1lid in which vent holes of ¢ 3 mm were formed at an interval
of 3 mm to clamp the mold. Thereafter, while the composition
was heated at 70°C to be reacted and cured, the side surface
of the mold was moved, and the horizontal width of the mold was
compressed to 700 mm from 800 mm. The state is held until the
mixed solution does not flow. The excessive composition was
discharged from the vent holes. Thereafter, the composition
was post—-cured at 70°C for 1 hour to obtain a polyurethane foam
block.
[0185]
Using a band saw-type slicer (manufactured by Fecken

Corporation), the polyurethane foam block was sliced so that

the long axis of each of oval cells was parallel to the thickness

directiontoobtainapolyurethane foamsheet. Then, thesurface
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was stirred vigorously by a stirring blade for about 4 minutes at a revolution number of 900 rpm so as to
incorporate bubbles 73 F-P07321TR(SG) into the reaction system. Thereafter, 40.3 parts by weight of
carbodiimide-modifiedMDI (made by Nippon Polyurethane Industry Co., EtcRONVBRARESHITL, NCOwt%
29 wt%, 25C) as the first component was added to the second component (NCO/OH=1.1) and stirred for
about 1 minute to prepare a cell dispersed urethane composition. [0184] The cell dispersed urethane
composition was injected into a mold (width 800 mm, length 1300 mm, height 35 mm) until the height of
liquid surface was seldtosBEamn 88 wlumei%)y Iheteafier; the apper surfaceratthe-moldywas covered
with an upper lid in which vent holes of 3 mm were formed at an interval of 3 mm to clamp the mold.
Thereafter, whikthesscompositiom svak iveated ar70G 6 be fedcted arik cakedr taisideiswface of the
mold was moved, and the horizontal width of the mold was compressed to 700 mm from 800 mm. The

state is held unfifthe" Ti%E8 SHTufiGT doS ot fIdW. THE SR capoditisi Was' Uistifarged from the
vent holes. Thereatfter, the ocgnlppsé%or%owg Pgst-cured at 70Ccli9énleh?ur to 8b@in a polyurethane foam
ec [

block. [0185] Uglﬁagmae and saw-type slicer mar%t?fa‘?:tlﬁ)r%dytl)lyr en Cg%nc?ratloﬁiet e polyurethane

foam block wassliced-sa that the jongaxis.af sach of aval cellswasparallshto-the thickgess direction to
obtainapolyurethanefoamsheet. Then, the surface 74 F-P07321TR(SG)
sheet (polyethylene terephthalate, thickness 0.2 mm) were stuck

together by a double-side tape (double tack tape, manufactured
by Sekisui Chemical Co., Ltd.). Thereafter, atemplatewasstuck
to the buffing surface of the polyurethane foamed layer. A
double-side tape (double tack tape, manufactured by Sekisui
Chemical Co., Ltd.) was further stuckbya laminator tothe surface
of the base material sheet to produce a layered sheet.
[0186]
Example 2

45 parts by weight of polymer polyol EX-940 (made by Asahi
GlassCo., Ltd., OHV 28, conversiontonumber of functional groups
3) in which polymer particles made of a styrene-acrylonitrile
copolymer were dispersed, 35 parts by weight of
polytetramethyleneetherglycol (made by Mitsubishi Chemical
Corporation, PTMG2000, OHV 56, number of functional groups2),
PCL305 (10 parts by weight), diethylene glycol (10 parts by
weight), SH-192 (5 parts by weight), and 0.25 part by weight
of a catalyst (No.25) were introduced into a container and mixed
to prepare a second component (25°C). The second component was

stirred vigorously by a stirring blade for about 4 minutes at
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of the sheet was buffed by a buffing machine (manufactured by Amitec) until the thickness was set to 0. 8
mm), thereby regulating the thickness accuracy. The buffed sheet was punched into a diameter of 17 cm
to obtain a polyurethane foamed layer. Thereafter, the polyurethane foarhe@llayerldfd $ive base material
sheet (polyethylene terephthalate, thickness 0.2 mm) were stuck together by a double-side tape (double
tack tape, manufactured by Sekisui Chemical Co., Ltd.) . Thereafter, a template was stuck to the buffing
surface of the polyurethane foamed layer. A double-side tape (double tack tape, manufactured by Sekisui
Chemical Co. , htdawas fudthers stitelk byradaminatos dasthe surface withe base materialtsheet to produce
a layered sheet. [0186] Example 2 45 parts by weight of polymer polyol EX-940 (made by Asahi Glass
Co., Ltd. , OHVE2®, comiersion & atmber ohfurrtiohal gréugs 13)iatwhi€hlpoRMmerparidles made of a
styrene-acrylonitrile copolymer were dispersed, 35 parts by weight of ﬁEoIytetramethyleneetherglycol

(made by MitsuBfsHi Ehericat ! Cofparafion: PTMEZBU0 OHVSE6, Adférst thhtisRargrdups2),

PCL305 (10 patts by weight, dethylene gyl 10 parts by yeighl. SHi192 (5 pars pyoweight), anc
alyst [

0.25 part by Wefg%r% of a catalys (No.25) were infroduced into a container an mixed fo prepare a second

component (25¢)-Ihe sacond camponantivas stired MaorQuslyhy.a stirring, blade fer-about 4 minutes
at 75 F-P07321TR(SG) a revolution number of 900 rpm so as to incorporate bubbles into the reaction

system. ThereafiescMilliesaterMIlc@9 partsiy sweightn2orastheifirst conpgenent was added to the

second compor[lg?t8(7N]CO/OH:1. 1), and stirred for about Iminute to prepare
Example 3

The cell dispersed urethane composition was prepared in

the same manner as in Example 1. The cell dispersed urethane
composition was injected into a mold (width 800 mm, length 1300
mm, height 35 mm) until the height of liquid surface was set
to 31 mm (88 volume %). Thereafter, the upper surface of the
mold was covered with an upper lid in which vent holes of ¢
3 mm were formed at an interval of 3 mm to clamp the mold.
Thereafter, the mold was put into a vacuum oven where the
composition was heated at 70°C to be reacted and cured. The
pressure was simultaneously reduced to 80 kPa, and the state
is held until the mixed solution does not flow. The excessive
composition was discharged from the vent holes. Thereafter,
the composition was post—-cured at 70°C for 1 hour to obtain a
polyurethane foam block. Thereafter, a layered sheet was
produced in the same manner as in Example 1.

[0188]

Example 4
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a cell dispersed urethane composition. Thereafter, a layered sheet was produced in the same manner as
in Example 1. [0187] Example 3 The cell dispersed urethane composition was prepared in the same
manner as in Example 1. The cell dispersed urethane composition was ifjeicted mtdal Afold (width 800
mm, length 1300 mm, height 35 mm) until the height of liquid surface was set to 31 mm (88 volume %).
Thereafter, the upper surface of the mold was covered with an upper lid in which vent holes of 3 mm
were formed at an interval of 3 mm to clamp the mold. Thereafter, the mold was put into a vacuum oven
where the compositiorewas deateghab 70€:10 perseacted, andianed, I ba rpressure wastsimultaneously
reduced to 80 kPa, and the state is held until the mixed solution does not flow. The excessive
composition wagidiséharget flornthe verttholéy. Thiereafters theCopositicnwais pest-cured at 70C for
1 hour to obtain a polyurethane foam block. Thereafter, a layered sheet was produced in the same

manner as in ER&Mgle 1° [B188] Exdmpic 4 76 P-PUTS2ITR(SES - EX 5656 100 P ts By Seight) |

PCL305 (8 parts iy wejal , dicthylens glyeol (2 parts. by weightl, SH:19 (5 narts s wpight), and 0.36
part by weight of a cata yst 0.355 were introduced into a container, and mixed to prepare a second

component (25 ). sEh@ sContLeomponan was:stitked Maerousiy by a-stinring-blagde, fenabout 4 minutes
at a revolution number of 900 rpm so as to incorporate bubbles into the reaction system. Thereatfter,
Millionate MTL €21 pairtsulyy 4veight,t25C) assthesfirsticonoponenber of 900 rpm so as to
incorporate bubbles into the reaction system. Thereafter,
Millionate MTL (21 parts by weight, 25°C) as the first component
was added to the second component (NCO/OH=1.1), and stirred for
about 1 minute to prepare a cell dispersed urethane composition.
Thereafter, a layered sheet was produced in the same manner as
in Example 1.
[0189]
Comparative Example 1
A cell dispersed urethane composition was prepared in the
same manner as in Example 1. The cell dispersed urethane
composition was injected into a mold (width 800 mm, length 1300
mm, height 35 mm). Thereafter, the composition was heated at
70°C to be reacted and cured. Thereafter, the composition was
post—-curedat 70°C for 1 hour toobtain apolyurethane foamblock.
Thereafter, a layered sheet was produced in the same manner as
in Example 1.
[0190]
Comparative Example 2

A polyurethane foam block was obtained in the same manner
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was added to the second component (NCO/OH=1.1), and stirred for about 1 minute to prepare a cell
dispersed urethane composition. Thereafter, a layered sheet was produced in the same manner as in
Example 1. [0189] Comparative Example 1 A cell dispersed urethane compusitich WasSsrepared in the
same manner as in Example 1. The cell dispersed urethane composition was injected into a mold (width
800 mm, length 1300 mm, height 35 mm) . Thereafter, the composition was heated at 70C to be reacted
and cured. Thereafter, the composition was post-cured at 70C for 1 hour to obtain a polyurethane
foamblock. Thereafterpadayeredisheetwas prosiucedsathesame manner asninfExampdel 1. [0190]
Comparative Example 2 A polyurethane foam block was obtained in the same manner 77
F-P07321TR(S®) BsdhExampleiaUsing a bandsawtypetsiicer {aranbfactiired by Fetkeén
Corporation), the polyurethane foam block was sliced so that the long axis of each of oval cells was
perpendicular t6the thicknEss aitéctidn o dbaiit A plyaréthare foa ¥hest” Pristearer a layered sheet
was produced ip ¢, s3mE MANNEY 25 0PANRIE 3,78 S LRE QUON N GBIRR5m a M Cal i 10

Thereafter, a layered sheet was produced in the same manner as

in Example 1.

78



YUoum~NdmWnN~DbbOl pduoPO.>rym.-i.iNm d4Jii'YNNMNNrl a0JO-1iD

etNRI-~-N OYV'VVYVUON-NN 41 VNNNNNfiw UIJWmbQcDN {yNNNNNN d

0O0Oa0OO0aO0Oyro.iml1WUmee~"*e UHHO .-4WW itl'iasmo '~U)ioNw .-i.n P.U\mNW

omm arINNNi.a Oiiy

vz st | e | ot 2t 8 €z*0 09 0s | 8T oL sz1 TeTnoTpusdzed o»mamwmmwww
51 ot | 9} gv8T Ty sz 9270 z9 8t | et st 56 TeTTRIRY ° >M¢wwm.wwww
omﬁ M o | 1ve E'¥ 5¢ Lz70 €1 s9 | oz oL o1 TeTTRTRY v_eTdwexy
s o [ toe z°v 0g 620 19 oL | s8¢ 59 081 TaTTeRd ¢ orduexy
-~ M S w.hm .n.v 9g 920 L9 09 Z2°2Z 59 SYT ToTTRYed z eTdwexy
mmw v'Sz 9% T 520 09 s |81 oL (T4 ToTTeARS 1 _oTduexy
(eax) (%) Iohet pouroz
sanerd | segerd | 3° (%) (%)
00g oo | ¥} £ oqex | (29769P) | o 93BL 1§ grreo (urt) (u) JO UOTIORITP
0 | xedoxd ssoupzey | A3TARID | TTe0 Teno | g/a | § STX¥R | T stxe | ssswiorua
() Aa7rraens saTy %%%cwom N oTgToeds | pejo 30 TouTW zofew | 03STTIO TRAO
onez Burustrog | STOSPY 2 Suuod | f g obeasay | sbeasay | o stxe Buot
FasTiod I893UL JO UOT3IoRITQ
[y sTqeL]

79



uNEaWNMa N~{ " .CFbFFF kr06 Oua OOm,inoon~n.NI3.Ni.~~m.imw WWoWH
004Jro OOCIWAS5'NNWOO'pmmN_~UUUUSNsSIiNHtmi ON43HNaaaaaf O4HOV ~
WW eiNMONtN TIWWMmWmWWW 6]W GXi UW U Gt 79 F-PO7B21TR(5&)5§0191] As can be
seen from Table 4, the layered sheet of the present invention has excellent property for adsorptively
holding the material to be polished and has excellent durability, thereby having excellent stability of
polishing rate for a long time. 80 F-P07321TR(SG) CLAIMS 1. A layered sheet comprising:

[0191]

As canbe seen fromTable 4, the layered sheet of the present
invention has excellent property for adsorptively holding the
material to be polished and has excellent durability, thereby

having excellent stability of polishing rate for a long time.
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a base material sheet; and a polyurethane foamed layer, wherein the polyurethane foamed layer has
spherical interconnected cells, and each of the interconnected cells has a surface in which circular
holes are formed. 2. The layered sheet according to claim 1, wherein an ERYdge éiRd@feter of the
interconnected cells is 20 to 300 pm, and an average diameter of the circular holes is 100 pm or less.
3. The layered sheet according to claim 1, wherein the polyurethane foamed layer contains an
isocyanate component and an active hydrogen-containing compound as a starting material
component, and the active hydrogen-containing-¢arpjggund contains 60 to 85 wt% of a
high-molecular-weight polyol having 2 to 4 functional groups and a hydroxy value of 20 to 100 mg

KOH/g. 4. The layeted sheehgesardingHestaivuhprieyeiythe polyurethane foamed layer contains an
isocyanate component and an active hydrogen-containing compound containing a

high-molecular-weightpelyohas:a stasting hwderjalnomponent, and the high-molecular-weight polyol
contains 20 to 100 wt % of 81 F-P07321TR(SG) a polymer polyol containing polymer particles made
of acrylonitrile andforeostyrenstaeynitnespolayer: 5. The layered sheet according to claim 4,
wherein the polymer polyol has 2 to 4 functional groups and a hydroxy value of 20 to 100 mg KOH/g.
6. The layered sheetascotdinghe clxih3i veidraimethéoastiveé hrlyegemesnsitieg €é6mpound
contains 2 to 15 wt% of a low-molecular-weight polyol having a hydroxy value of 400 to 1830 mg
KOH/g andidyiencpprealedverRihi polyaifirakaving 4he interconnected cells has

a surface in which circular holes are formed.

2. The layered sheet according to claim 1, wherein an
average cell diameter of the interconnected cells is 20 to 300
um, and an average diameter of the circular holes is 100 pm or

less.

3. The layered sheet according to claim 1, wherein the
polyurethane foamed layer contains an isocyanate component and
an active hydrogen-containing compound as a starting material
component, and the active hydrogen-containing compound contains
60 to 85 wt% of a high-molecular-weight polyol having 2 to 4

functional groups and a hydroxy value of 20 to 100 mg KOH/g.

4. The layered sheet according to claim 1, wherein the
polyurethane foamed layer contains an isocyanate component and
an active hydrogen-containing compound containing a
high-molecular-weight polyol as a starting material component,

and the high-molecular-weight polyol contains 20 to 100 wt% of
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amine value of 400 to 1870 mg KOH/g. 7. A process for producing a layered sheet comprising the
steps of: preparing a cell dispersed urethane composition containing an isocyanate component and
an active hydrogen-containing compound containing 60 to 85 wt% of a iﬁgﬁ-@ﬂ&%é&%ﬁ-%@ght polyol
having 2 to 4 functional groups and a hydroxy value of 20 to 100 mg KOH/g as a starting material
component by a mechanical foaming method; applying the cell dispersed urethane composition onto a
base material sheet; forming a polyurethane foamed layer having spherical interconnected cells with

surtaces n yhehcteularholon are. 80,5 P73 LIBISIRY fogmal by caung g ook dispersec

urethane composition; and regulating a thickness of the polyurethane foamed layer uniformly. 8. A

process for praducing 2 javesed sagstcampisingnte-siens of Preparing-asell digpersed urethane
composition containing an isocyanate component and an active hydrogen-containing compound

containing 60 to 85 wt% of a high-molecular-weight polyol having 2 to 4 functional groups and a
hydroxy value of 20 to 100 mg KOH/g as a starting material component by a mechanical foaming
method; applying the cellrdisp&esgeirarétisdreestompositiohrontb @ dbsemmaAaterdhshedt) lahimating a
release sheet on the cell dispersed urethane composition; forming a polyurethane foamed layer
having sphesizhymer polyol has 2 to 4 functional groups and a hydroxy value

of 20 to 100 mg KOH/g.

6. The layered sheet according to claim 3, wherein the
active hydrogen-containing compound contains 2 to 15 wt% of a
low-molecular-weight polyol having a hydroxy value of 400 to
1830 mg KOH/g and/or low-molecular-weight polyamine having an

amine value of 400 to 1870 mg KOH/g.

7. A process for producing a layered sheet comprising
the steps of:

preparing a cell dispersed urethane composition
containing an isocyanate component and an active
hydrogen-containing compound containing 60 to 85 wt% of a
high-molecular-weight polyol having 2 to 4 functional groups
and a hydroxy value of 20 to 100 mg KOH/g as a starting material
component by a mechanical foaming method;

applying the cell dispersed urethane composition onto a
base material sheet;

forming a polyurethane foamed layer having spherical

interconnected cells with surfaces in which circular holes are
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interconnected cells with surfaces in which circular holes are formed 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. 9. A proc sEfot 33&5&&5 layered
sheet comprising the steps of: 83 0 F-P07321TR(SG) preparing a cell dispersed urethane
composition containing an isocyanate component and an active hydrogen-containing compound
containing a polymer polyol containing polymer particles made of acrylonitrile and/or a

styrene-acry|opjidle S%@M%ﬁstﬁé@gm rpaterial SoOmpaRa by magbasicet inaminganethod;

applying the cell dispersed urethane composition onto a base material sheet; forming a polyurethane
foamed layer having sghedealnintareanneriaskeelsrwithes widogs ie thuefecifoal@e folesyare formed
by curing the cell dispersed urethane composition; and regulating a thickness of the polyurethane
foamed layan ufefefimly. 10. A process for producing a layered sheet comprising the steps of:
preparing a cell dispersed urethane composition containing an isocyanate component and an active
hydrogen-containing compound containing a polymer polyol containing polymer particles made of
acrylonitrile and/or a styrene-acrylonitrile copolymer as a starting material component by a
mechanical foaming methograpglymgfive @iiaisssmsed ardhgns dnfiitfiorromeal sing

the steps of:

preparing a cell dispersed urethane composition
containing an isocyanate component and an active
hydrogen-containing compound containing 60 to 85 wt% of a
high-molecular-weight polyol having 2 to 4 functional groups
and a hydroxy value of 20 to 100 mg KOH/g as a starting material
component by a mechanical foaming method;

applying the cell dispersed urethane composition onto a
base material sheet;

laminating a release sheet on the cell dispersed urethane
composition;

forming a polyurethane foamed layer having spherical
interconnected cells with surfaces in which circular holes are
formed 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.

9. A process for producing a layered sheet comprising

the steps of:
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base material sheet; laminating a release sheet on the cell dispersed urethane 84 0 F-P07321TR(SG)
composition; forming a polyurethane foamed layer having spherical interconnected cells with surfaces
in which circular holes are formed by curing the cell dispersed urethane é“arﬁBBéﬁ&ﬁB\/i«ﬁ@) making the
thickness thereof uniform with a pressing means; and releasing the release sheet on the polyurethane
foamed layer. 11. A layered sheet produced by the process according to any of claims 7 to 10. 12.

The layered sheet according to claim 11, wherein an average cell diameter of the interconnected cells

is 20 to 300 pm, anghan,gyerage diameterof ihe ciadanhelendn L0Q pbOE 195%85
containing an isocyanate component and an active
hydrogen-containing compound containing a polymer polyol
containing polymer particles made of acrylonitrile and/or a
styrene-acrylonitrile copolymer as a starting material
component by a mechanical foaming method;

applying the cell dispersed urethane composition onto a
base material sheet;

forming a polyurethane foamed layer having spherical
interconnected cells with surfaces in which circular holes are
formed by curing the cell dispersed urethane composition; and

regulating a thickness of the polyurethane foamed layer

uniformly.

10. A process for producing a layered sheet comprising
the steps of:

preparing a cell dispersed urethane composition
containing an isocyanate component and an active
hydrogen-containing compound containing a polymer polyol
containing polymer particles made of acrylonitrile and/or a
styrene-acrylonitrile copolymer as a starting material
component by a mechanical foaming method;

applying the cell dispersed urethane composition onto a
base material sheet;

laminating a release sheet on the cell dispersed urethane
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composition;
forming a polyurethane foamed layer having spherical
interconnected cells with surfaces in which circular holes are
formed 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.

11. A layered sheet produced by the process according

to any of claims 7 to 10.

12. The layered sheet according to claim 11, wherein an
average cell diameter of the interconnected cells is 20 to 300
pm, and an average diameter of the circular holes is 100 pm or

less.
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