F- PO7321TR(SG DESCRI PTI ON LAYERED SHEETS AND PROCESSES FOR PRODUCI NG THE
SAME TECHNI CAL FIELD 5 [0001] The present invention relates to a | ayered
sheet (a holding sheet and a backing sheet) used for holdln and fi xing
optical materials such as |enses and reflecting nirrBr807 %%g?ﬁéﬁ@hctor

waf ers such as siliconwafers, glass substrates, netal substrates, 10 di sks,
etc., to a polishing head mhen polishing the surfaces thereof, a | ayered
sheet (pressure-sensitive adhesive sheet) used for holding or protecting
sem conduct or products such as @ﬁg@%fﬁgfﬁ or wafers, optical products,
etc., in the step of precise pr e products, and a process for

pr oduci ng qﬁggx%ﬁgé [ 2 g of

material s reqU|r|ngaﬁ§g% surface ﬁg??%tﬁggsbﬁﬁ%PEggta@E?gg%§ crystal
silicon disk referred to as a silicon wafer for manufacturing

sem conductor integrated circuits (IC LSI) . The silicon wafer is

requi r edtEQHIBUAL aF IELRi shed flat surface with high accuracy in each of

st eps of %éfﬂLnating and form ng an oxide |layer and a nmetal |ayer in order
25 t§ fof reliable sem conductor junction of various thin filnms used

for form ng CUg FEéstﬂfﬂ%éﬂﬁﬂghf%l&%@gﬂﬁhﬁﬂa§8ré@sﬂé@b (a BbCdihg the
pol i shing and shing steps, a polishing pad is generally stuck to a

r ot at abl gheetppard adbakkiafeshesk t msasl dorphaténngaant £imdngr brkitslbe
pollshed such as a silicon wafer 30 is stuck to a O|IShIng g g. 1
P0732ﬂn$qex§als such as lenses and reflecting mirrors, semicon or

wafers suchassiliconwafers, 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 to formthe reliable semiconductor junctionof various thin films
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 1is stuck to a polishing head.



[0003] As a nethod for fixi ng'a material to be polished such as a silicon
waf er and glass to a polishing head, there have been conventionally

adopted (1) a wax mounting nmethod for fixing a 5 polishing head and a
material to be polished via wax, (2) a vacuum chuck netpEMIDIR{Exj Ng a
material to be polished to a polishing head by suction, and (3) a no-wax
mounting nethod for fixing a nmaterial to be polished by an artificial
| eat her or polyner foam ng sheet stuck.to a polishing head. 10 [0004] In

the wax mogntiing nethod, there is a problemthat the material to be
polished is unlikely to be attached and detached, the wax should be

removed by cl easi agadtteodratsr iFak ;1.6 ol.is fter, polishing, and thus
t he operati ng, steps are conpl i catlge-lg Q%fncs%rlﬁtage%ﬁe%ﬁalﬁo%%S%%@@uq%o@%] The

vacuum chutkl Heen otk fras aadpyabbem s hapbot he nARLER Ql i shed
t ransf or on port part and ther ebybet ﬁ%héué %%eg }%érceu??@i} of the

naterialg§3b%8%ﬁéﬁgih¥da%?ﬁﬁ$d 00 poweshnognt sndeterhod atad £1£90Q6) The
he mat o Ll e e 0l T h A A Lo BB e | DY ooact o KPelenaycakovever .
30 The use of a backing materi aP V\%él;r%hf%;sl%g ovi ded

sheet is r....[.Q007] f
with an gg%erlaq U pe 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,
thewaxshouldberemovedbymﬂeaningthenﬁterialtobepmlished

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 problemthatthesurfacesmoothnessofthematerialtobepolishedr
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 i i '
The use of a backing material which is provided with an

2



F-PO7321TR(SG) adhesive resin |layer made of a resin on the surface of a
foamed |ayer is proposed as a nethod for solving the problemof the
no-wax nounting nmethod (Patent Literature 1). A sheet-sh I i c foam
i n which independent cells having an el ongated 5 shapg"gﬁﬁ%glﬁgﬁggb

di aneter toward the surface of a foaned | ayer are provided for a foaned

| ayer, is proposed (Patent Literature 2). [0008] However, in a process for
produci ng the backing material 10 in Patent Literature 1, the operating

steps are conplicated since the adhesive resin |ayer._are separ Ly
providedaﬁﬁﬁséﬁeéﬁﬁ?ﬁiiayﬁﬁy@?Q?§D€F%ﬁﬁéé8‘%913E?S%&§§ﬁﬁd??5ﬁ%°%ﬁ§8, t he
process p i i I | A sPloretehas to
be used g%ﬁeﬁe%ggé]?(%%o%dgés?}? g@yﬂaﬂn%@umﬁom%a%eﬂrbe?o% ?ﬁf’ ext rgcti or? 15 of
the sol veptwhn ddenpiodueidiod (Patienitdi.fiteeattireol f or 1A tsheetabbapede! | s in

Patent Literature 2, and furthernore, it is considered that the
nodi fi catlastbt fhenf camethidydmdepsnieniasad 1sihddd nchany 6197Pate%f t he

surface of the foaned | ayer is._ increased, ., thereby deteri ' e
Sur f Joe SREOE LS I AT AT EEFdl EO0ETD 1S DU FoNed hfy St LoNERg. The
process | oDl 6 PCGY Belihepamder rak k@ theepol i shed
i's stuckg$%Eﬂ%ﬁ§i%%§ﬁ%g%%gggpégh%égegaterﬁ?i §1gf gﬁurry occSrs befveen t he
foaned layer and the nmaterial to be polished since the water-absorbing

property is low to reduce the adsorptive property 25 of the material to be
pol i shed[0P0®DI] Patent Literature 1: JP-A 2002-355754 Patent Literature
2:

JP-A 6 2366éov§gvg£§%1oguggo'\'ge:sg%rl ’ﬁl\r/‘%gtl;lc%g?’the backing material
10 inPatentLiteraturel, theoperating stepsarecomplicatedsince
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 ﬁsed andnecessityof 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 themodification of the foamed layer is increased
sincethevoidrateof thesurfaceofthe foamed layer isincreased,
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 pol_ished 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—absorbingpropertyislowtoreducetheadsorptiveproperty
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- PO7321TR(SG PROBLEMS TO BE SCOLVED BY THE | NVENTI ON [ 0010] An obj ect of
a first aspect of the invention is to provide a process for extrenely
easily producing a | ayered sheet which 5 has a hol ding surface having high
surface accuracy. An object of a second aspect of the FrR@h2BPRISGt o
provide a process for extrenely easily producing a |ayered sheet which has
a holding surface having high surface accuracy and has the excell ent
property of adsorptively holding a material to be polished. An 10 object of

athird t invention is to provide a | ayered sheet which has a
hol di ng ﬁ(ﬁ%@%ﬁﬁ? s?f?lr‘éfc% %%CW%C&QWI%S the excellent property of
adsorptinhy“ﬂplding a material to be polished, and a process for
produci ng the 'sane. An object of a fourth aspect of the invention is to

provide a | ayeradobheet A awh £ hapddteoexer! k #PEnPE OREId ¥ o rHdsgs pti vel y
holding a material to be polished and has excellent durability. MEANS FOR

SOLVI NG BHETPREBEERS: [030rme 120 eTivd 1pr psedtcing entlays reddshest erfsiate st udy

to solve . the robl em descri bed above, and a result, they found that the
obj ec%’ calfhé }g%%?%@%oe atq’?e%?(‘fﬂp&\/\?ﬁ%hl SREBEAGNA prBREECE or

produci n es SAHE égyé i nvent i ehy. . 25
[ 0012] [%F%gtsispect fC%ﬂgfﬁﬁggﬁ?ﬁgﬁ?ﬂﬁﬂiﬁgg%&géﬁéggk%g'?ﬁgggg%g%%?on

rel ates textaguedoeeasioy ppsoatChag azlayeseshedeaihidichudi Hhdiheg i eps of :
preparing a cell dispersed urethane conposition by a nmechanical foam ng 30
met hod; &PISAGeY hevd neeNidd sperfsat aairany cowpdsist ithre entcel Lent

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 canbe 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

4



F-P07321TR(SG a base material sheet; forming a polyurethane foanmed | ayer
by «curing the cell dispersed urethane conposition; and regulating a

t hi ckness of the pol yurethane foanmed | ayer uniformy. 00%2& 5 AQ t her
first aspect of the invention relates to a process f&F B? Eﬁﬁﬁ g | ayer ed
sheet including the steps of: preparing a cell dispersed urethane
conposition by a nechanical foam ng nethod; applying the cell dispersed
uret hane conposition onto a base material sheet; lamnating a rel ease

sheet on the cell 10 dispersed urethane conposition; form ol yur et hane
foamed & dEFe Bpteydiadg ShREteeFPTBL BT Y %?%%écgo escrg“a %%V\h% e

maki ng the thickness.thereof i f.or i.t.h i DY . NBANS- i hel easi ng
t he reIe%%%ﬁ%%ggFaSﬁliTé??Rﬁ§%$%t?gﬁg%?%dﬁéga gig%gﬂ’[001§fg?gg2ébgescribed

above, &, 0as; Skeds@Sofi FnéSpdisReesranasrbhned tekks unidoshayting naterial
by the nechanical foam ng method to prepare the cell dispersed urethane
conpositi@ml3Then, the cell dispersed urethane conposition is cured, and
t hereby the polyurethane foaned | gyer having.an exirenel |l |

di andter 20 a@%%%éléfﬁﬁe@%%@t@%ﬁ%e (lPﬁéP%&ioﬁlgr‘?%%%?#sgpﬁg?ﬁ?% cel | s)
can be extrenely easjly Lot 197l sfeamie: petbadingf the
pr esent f%ﬁéﬂ?% 919§'aggkgﬁgﬁgggegFrD?%fﬁggggrsed? m?thoutﬁgbging S

di ssol veg,cd 1 thepatraidd fgeBlekl abnpasdtibhsby hemedisniamladeantiage t hat
generation of new cells (post-expansion 25 phenonenon) after, a step of
uni f or M yetlegd} sty ind iheknedd dbspehsedol et fETRASEd 70§88t %can be

casl |y R RIDMAGEE It S ONSTRE e anT CAr 1 S ret el Ref Hoee not
I AU RS o okl e sl ek |
layer by curing the cell dispersed urethéne composition while
making the thickness thereof uniformwith 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 havingan extremelysmall celldiameter

20 and having spherical cells (including roughly spherical cells)
canbe extremelyeasily 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 pol yurethane foaned | ayer, a hol ding surface
holding a material to be polished has extrenely high surface accuracy,

and the surface snoothness of a material to be polished after polishing is
extrenely excellent when the material to be polished F-PO7RELIRUSIGIg t he

| ayered sheet having the foanmed | ayer. The pol yurethane foaned | ayer has
spherical cells, and thus has excellent durability. Accordingly, when the
material to be polished is polished with the |ayered sheet having the

f oamed Iayer polishing rate stability is |n?roved 10 [0015]. A | ayered
sheet of IRhEN® Rty HSdEan L Q‘?ﬁ‘@q tlr\?é/ﬁtriroﬁ heldepe ot et &y MHE BrDduct i on

process T. e %QRQ I h ca

fine ceIngg%g%% Pgdggﬁégg %Q%Q Siane éﬁ %ﬂéﬁ‘%@%ﬁ%&e %%Cﬁgg%%i The
pol yur et Qﬁaetlﬁ@%&dfé@é’%rmcﬁfﬁ{r@@b)f eaﬁae@rga@r@@aoe %@ﬂlsdie%ﬁ&tf@’er

di fference (a maxi mum val ue of the average cell dianeter-a m nimum val ue
of the apelaghlngMSektmmme&geateS@eﬂﬁwhaKﬂhée@$emmaa1nhbepnésshedrect|on
When variance_ in the cell _ dianeter is |arge in the thickness direction of

the Sol y&F RPHAGS FERRAE [LaYET cohANEFEanRETPAGE RS (TR 17 Wdnsi Thehas
durabi i Ly, J,pL Eéﬁé 8a{n§§t 18§ge%hﬁa8t Qghje%%%% @891Eheaﬂﬁe@hﬁgsh5¥ causes

t he t hi ckness c ange enomenon Gl t, "t he 25 surface

aCCUfaCYeQ&eMﬂ@nhOﬁdraglwti/acaa&@ﬁ&imglﬁe wRdertidd mi©ebEapotdshed tends
to be reduced, and the surface snoothness of the material to be polished

after poppshihgdtiehds tisHsl alisd thedlspdretnskeklt thaoning hdepdbrgkidng rate
stability_ tends Oflsgfndeég&gogggggll¥hegstQ% aver gge cell dianeter
di fferent@fhs P g Y P

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 cother area, and the area easily causes
the thickness change (settling phenomenon). As a resuli, the

25 surface accuracy of the holding surface holding the materiail
to be pelished 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 pmor |less, the thickness change 6
F-P07321TR(SG of the pol yurethane foaned | ayer can be effectively
suppressed. [0018] The pol yurethane foamed | ayer preferably has a specific
gravity of 0.2 to 0.5. In addition, the polyurethane Fo&Red21ER|(gFer
preferably has an Asker C hardness of 10 to 50 degrees. Furthernore, the
pol yur et hane foaned | ayer preferably has a conpression 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 Of Fheparingrathene |Lapmsset 3¥AT (738t RERE (&hpbis 1Y SHPBy €§5REchani cal

f oam ng g@i?fd; applying the cell dispersed urethane conposition onto a
base natgrla sheet; lam nating a rel ease sheet having a 15 nitrogen gas

perneation ratendfpch purktnadL MBaalscatigl pretfessbigmdhe apptigdccel |
di spersed urethane conposition; and formng a polyurethane foaned | ayer
havi ng igtavtonnetted dat |G Dy dor eAgittiba,cehe gpdparssdancetfhaned

conposition while making the thickness thereof upiformw.th a pressing
nmeans. 2P IS IRTARENATeFrabSFET G %%Eg’éﬁﬁﬁ e ]aé)rtq glodfq?BEE?éd as fine

I T e A s e R T e R L

conposi té@fotSsELdetdratddof hereby1the 25 pol yurethane foanmed | ayer having
an extrenely small cell dianeter and having spherical cells (including
roughly BphE?] cal cells) can be extrenely easily formed. In the nechanical

foam n thod, of the present,invention, a gas such as air is dispersed,
Withou? Seccond aspect g% the :i.rwent%oni1 9 p

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 1077 [cm’/cm®: s+ cmHg] or less
on the applied cell dispersed urethane composition; and forming
apolyurethane foamed layerhavinginterconnectedcellsbycuring
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 layerhavinganextremelysmallcelldiameter
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



bei ng dissolved, in the starting material, and thus there is 30 an

advant age that generation of new cells (post-expansion 7 F-P07321TR(SG
phenonenon) after a step of uniformy regulating a thickness of the

pol yur et hane foamed | ayer can be suppressed and accur dcy 072 1dR(BGakness
and specific gravity can be easily controlled. |In addition, the nechani cal
foam ng net hod does not necessitate 5 use of a solvent, and is not only
excellent in costs but is also preferable froman environnental viewpoint.

[0021] Furthernore, in the production process of the second aspect of the
i nvent i o em@etn@méa%t@ﬁeétshaba.% B QFB e T B 2 R D & FBACKBRSPat e of

1x10-7 [ ¢ i | 5i I ersed
ur et hane® ?Bé}ﬂ%é)ot%’ goamea l %gggﬁfj%eggcggﬁseglg%dt%gdgglcbl % ?Ber sed
Urethaneo%03p9§i&k§@ssﬁﬁﬁiQ&Q%ﬁ&ikpgEQ%HkynEQhQ&gQﬁﬁhﬂQr@@h&&ol@e@ﬁs in the
fine cells can be held in the conposition, and the gas can be prevented 15
from bei ng adsthbrmyedheand tlezwikat faamgghwbhO@d@@Bmlm@tnyceSIShéa@Ieange of
the thickness of the cell dispersed urethan 03|t|on the _curing

step tanUusé @ﬁ@ﬁ@ég@at A LT S Lrahlch S*EeddPAE %fcon%?e‘* ‘BIBFykﬁ tfi&ne
foamed | a e%e§%5%r Qg “%%@19%%me§%a§ngﬂg%ﬁ@ %0 [0022] In the second

aspect oF*thé |nvent|on eri al eet preferably has a nitrogen
gas perngapizan rate of 1 x 10-7 [cnB/cnRscnHg] or |ess. The above effect
is further inproved by using the base material sheet. 25 [0023] In the
second aspect éﬁrthermnvenﬁnﬁheprOﬁscpi@ﬂ@K@DEésQﬂﬁheﬁﬁ@05@§§P#§¢erim

sheet is a ol yet hyl ene terephth
: phey?nv%ntlon, % reiease sheet having a nitrogen gas

10 permeation rate of 1x1077 [cm’/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 1077
[cm?/cmz-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) filmand the rel ease sheet is a polyethylene terephthalate film
subjected to release treatnent. The PET filmis 30 particularly a suitable
material since the PET filmhas a low 8 F-P07321TR(SG nltrogen as
permeation rate. [0024] A layered sheet of the secondfa$§dc1dr (EF
invention is obtained by the production process. Since the pol yurethane 5
foamed | ayer of the | ayered sheet of the present invention has spheri cal
interconnected cells (including oval spherical interconnected cells), the
pol yur et hane foaned | ayer can discharge air to the outside via the

i nt er coneEFBECEePPS BGERSAF£ORi F3bPting is generated when the material to
be polls ? i 10 stuck to the pol yurethane foanmed | ayer. Accordingly, the
mat eri al be polished can be stuck to the pol yurethane foamed |ayer with

hi gh flatness. ASd\gersd WhdetCal bree ahsaihed dpela ofhen®alnweratitane sf oaned
| ayer via the interconnected cells even when the slurry enters between the

f oamed | dyezinad bhethatprbéhc15onopbecpesish%ﬁMC¢hbh@em@lmmr©mh@methe

wat er f| m of .the sl ur bet ween _t foa | ayer and the materjal to be
o et SERCd Y b e L BE TV Er eh GRSt PE FBB IS S o e AT PaE: v

proloe”y?ﬁxf,at#ﬂgaﬂaiﬁ{é% ﬁﬁ’eQ@eBO{%EF’S ﬁBlpalﬁBf g%h g*a}éartEESYG”t ed. In

the poly ahe foaned |ayer surtrace e material to

be pol|shﬁﬂehasnﬁébt@ﬂetalhsgh ﬁhéfpﬁﬁyuaéﬁuéaQonamddtmayebychhe surface
smoot hness of the material to be polished after polishing is extrenely
excel | erdisweargaaimirethalouts e Féki ‘ghedlmiselr@@uast@@ aed o ay@rled sheet

pher Lol ol DLEAG ol YA eTRERS Tl Syerenad BRGS EBnt S ABi i ty,
Ther gf or g,y def; thge NBE EFi Abthfnberpohighedyis. 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 is
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 | ayered sheet having the foaned | ayer, the polishing
rate stability is enhanced. [0025] 30 The pol yurethane foaned | ayer may
contain interconnected 9 F-P07321TR(SG <cells and independent cells.
However, the interconnected cell rate of the pol yur etfhdt¥ed ZddhddGhayer is
S50%or nore, and preferably 65%or nore. [0026] 5 An average cel
di aneter of the interconnected cells of the pol yurethane foaned |ayer is
preferably 20 to 300 pm The polyurethane foaned | ayer preferably has a
specific gravity of 0.2 to 0.5. The polyurethane foamed |ayer preferably
lhas an Aflléls G drgiependsmtigeddss0 W5 el PbPYurRERare (Sared 10
ayer preferably has a.conpression rate, qf tQ _1Q9 0 i,yd aspect
of the i F¢ERt ConERK P&%&éﬁ%ﬁaﬁﬁﬁ (ﬂaqutﬁﬁpérégﬁég¥%bf£%%%é%hgéﬁﬁion P
conprlse§re%eQ%%q¥w%%%deIﬁﬂgﬁt and a pol yurethane foanmed | ayer, wherein
15 the polyurethane foaned | ayer has spherical interconnected cells, and
each of t[lv@2ient erconnected cells has a surface in which <circular holes are

formed. [0028] Since the pol yurethane foanmed | ayer of the | ayered sheet 20
of the third a@peéveéag@h%elﬁ@rﬂm%fEMsf tBRet SFCPRRSFEBT kR Otcel | s

(including r ougg{lxﬁgﬁggg} f?ﬁl%m%“}lga&%%n Egﬁ#uggf&?ﬁﬁ%air@‘ﬁiongooapr%.e' gy f ace

i n whi ch *& BE g T ol “Teitcu hol es) ‘are fornmed, the
pol yur et hane f,eamasg e AYShegalk ydh pelatganal hio 4 Bpeoutsider av Bt ¥ e

i nterconnected cells even 25 if air biting is generated when the materi al
to be poloi.ghed 0s5. 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]
Alayeredsheetofathirdaspectoftheinventioncomprises
a base material sheet and a polyurethane foamed layer, wherein
15 thepolyurethane foamed layerhas 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 of thethirdaspect of the inventionhas spherical interconnected
cells (including roughly 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 to the polyurethane foamed layer. Therefore, thematerial
tobe polished 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 foanmed | ayer. Therefore, thematerial to be
pol i shed can be stuck with high flatness on the pol yurethane foaned |ayer.
Since slurry can be absorbed into the pol yurethane foaned |ayer via the

i nterconnected cells even when the slurry 30 enters bBrRBéA21kR ($Ganed

| ayer and the material to be polished, 10 F-P07321TR(SG the generation
of the water filmof the slurry between the foaned |ayer and the materi al
to be polished can be prevented. Therefore, the reduction of the

adsorptive property of the material to be palishe an be effectively
pr event eéhe gepgragiontof §hsr‘r@%%6ﬂérf&%@ar§%%EE%%FP td?eaﬁ%?@?gof t he

i nt erconnect ed L1s is 20 t [ I iaqret e
circu|arf%%?ﬁénﬁghﬁﬁ?ﬁﬁﬁ%ﬁlf%ggg“@ﬁ%%ﬁgﬁgﬂégé?%§§%€§F?" d?gﬁ§§§?£?§ | ess
than 20 pm Jh& doaredsl ayeradss dbyi ebgardie ity biietsé uidyerand tohbewat er
filmof the slurry tends to be easily generated between the foaned | ayer
and t he pateshed ¢tan bee poffabetdvel Onpréeentedr hand, since the surface
snoot hness of the foaned |layer is deteriorated and the variance in |ocal
compessi®f9tharacteristics is easily generated when the average cell 15

di aneter [ s ToFe 1han. 30080 the. SULL age. ROt boessaointber gRterLal to be

polished after ing ten ated. Wen the average

di anet er; 9f e t BEnKEEEM ate 04 €1 4 9 My FoanmlBRd pm atbeagkadgemeter
conpression characteristics due to water absorption of the foaned | ayer

tends toobethgenéranddr anbes e 200sunfeicd eswoot Whesstiy avierans €FLAl to be
Foamed | SRy Lo HH 2tht B GirocreI ool P Ena na¥peRaBRPEcel | o
Homﬁ%er’tﬁémélurry, and the water film of the slurry tends to be easily
generatedbetweenthefoamedlayerandthematerialtobepolished.
On the other hand, since the surface smoothness of the foamed
layer is 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 tobepolishedafterpolishing tends 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 smoothnessof thematerial tobepolishedafterpolishing
tends to be deteriorated.
f0030]
The polyurethane foamed layer may contain the
interconnected cells and independent cells., However, the
25  interconnected cell rate of this polyurethane foamed layer is
preferabiy 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

11



25 interconnected cell rate of this polyurethane foanmed |ayer is preferably
50% or nore, and nore preferably 65% or nore. [0031] It is preferable that
the polyurethane foamed | ayer contains an isocyanate conponent and an
active 30 hydrogen-containing conpound as a starting Aaf@riallT&d®ponent 11
F-P0O7321TR(SG and the active hydrogen-contai ning conpound contains 60 to
85 w % of a hi gh-nol ecul ar-wei ght polyol having 2 to 4 functional groups
and a hydroxy value of 20 to 100 ng KOH/ g. The interconnected ceIIs as an
obj ect can be stably fornmed by using 5 the specific anount pol yrer
pol yol aﬁddt’ﬁ]ée AeEarR ENdr aafar s iing corPeNad fﬁaﬂjé@llilﬁy(gé gs

enhanced. ref rable t hat f r

cont ai ns 5 gé%?éﬁgtg ﬁénweéﬁg%'%&Tg??3%¥%ﬂu%agggA%ﬁﬁggﬁﬁgﬁﬁgng
CO”POU“dgeeﬂbél Qhﬂgaahﬁakgklym%b@ﬁ@' af- wei ght 1pol ol kasi/g.stakéing materi al
conmponen ahd the nol ecul ar - wei ght pol yol contains 20 to 100 wt % of
a pol yrreﬁnp@h:p:ohnecrnbdlmhgs pal gevbpert icelnelse rm:dsé)ldf facmyﬁdﬁm MSllth and/ or
a styrene-acrylonitrile copol The 15 cell easi en by
the fi || EheefPeeifdf aReup |9¥reii=he rfé?JfYIE¢%§>O]a§Fﬂjlt eF“@Erh‘ égl cells

as an ob ect ggﬁﬁg%iggzé%t hLO% ged[gg%tA)o?% a Ebﬁgegydrogen cont ai ni ng

conpound BREFRS Ims m#nnlecular wei ght
pol yol hagpng) a hydroxy value of 400 to 1830 ng KOH g and/or

| ow- nol ecul ar - wei ght pol yam ne having an am ne value of 400 to 1870 ng
KOH/ g. The int@&tchanprceédreblesthatanhebpedvuceaihbae 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,andtheinterconnectedcellsasanobjectcanbeeasily
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, and themechanical characteristicsof the foamedlayer
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.

12



stably forned by using the specific amunt of the 25 | ow nol ecul ar-wei ght
pol yol and/or | ow nol ecul ar-wei ght polyam ne, and the nechani cal
characteristics of the foamed layer is enhanced. In usin% t he

| ow- nol ecul ar - wei ght pol yol and the | ow nol ecul ar - weitght0 /gl &riSFe

toget her, the | ow nol ecul ar-wei ght pol yol and | ow nol ecul ar - wei ght
polyamne 30 of 2 to 15 wt%are used in total. 12 F-P0O7321TR(SG [0034] A
process for producing a | ayered sheet of the third aspect of the invention
conprises the steps of: preparing a cell dispersed urethane conposition
containiﬁaoéﬂ}isocyanate 5 conponent and an active hydrogen-contai ni ng

| 10dhi socyanat 0 an dr ogen- cont ai ning
210 4 tunct | BREPounet Bag el TR s b BT PRAVS s &

starti ngofatRrei ahveaipenenbmbyiackeehaniseabsf odn peemRirfiod; a appllying the
cel | dispersed urethane conposition onto a base 10 naterial sheet; formng
a pol yuréi bpaesédanedthaper chapragtispherintaliningecdonsecyedacel s with

surfaces in which circular, hgles are forned, by curin th cell, di spersed
ur et Rane“ EBAPBRF ENGHED aﬁal?’@g*mdi%qq‘?gi—ﬁr}ﬁ %CBWPEHB ﬁ&“&&%‘ﬁ-ﬁl&ﬁe
foaned | aye i fargr [ Q03 Lnother f Aol l;ayer ed
sheet of él?h‘f‘aot ?r‘g{c’ a‘ésl%e%?ug%qp?@ell nve%i%%{ orr%??lsﬁgcgsl ?Lééﬁgfde%g tg)f :4 g

pr epari nguActebhal di5pess ethdirehharexgonposetoO2 T ant a0 0img KOH i asyanat e
conponent and an active hydrogen-containi ng conmpound containing 20 60 to 85
W % of a2 Mot e aultariedi genpesiepd! biagimeciranbecal Fomenoaethgféups and

2 hydroxy. val ve of 20.10, 100t KOH 0. 8%2.8 USHS 00 1B e cqmagrent by
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; and releasing the release sheet on the polyurethane
foamed layer.

30 [0036]
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applying the cell dispersed urethane conposition onto a base materi al
sheet; lam nating a rel ease sheet on the cell dispersed 25 urethane
conposi tion; f ormng a polyurethane foaned |ayer having spherical
interconnected cells with surfaces in which circular FhBP@s2a¥B ($60 med by
curing the cell dispersed urethane conposition; and releasing the rel ease
sheet on the pol yurethane foanmed |ayer. 30 [0036] 13 F-PO7321TR(SG Yet
anot her process for producing a |ayered sheet of the third aspect of the

i nvention conprises the steps of: preparing a cell dispersed urethane
conposi ti on coftriariaidiein Piroseyaniet PruhioHEhe dadeaadathssle of the

composi tion cofe oseanier e
ol ymer PRTES ARS8 W1 ACPSRONOr T PR R DS LGP B BF PR LRI |

copol ymeg J?d;ﬁb%&&éagbe%ﬁ%ﬁéﬂcd& RARERL BYnBa MEShanircakokoankeg met hod;
appl ying the ce I spersed urethané conposition onto a base "materi al

sheet; fesapogent pakyan ethane hydamee ni-ayert aiading-dfpeyidcboahining
interconnected cells with surfaces in which circular holes are formed by
curi by thepebyherippbyebdcorbehahed PohpPBSrt PART1IGAES B8EFaPfng a t hi ckness

of the pol yurethane. foaned |ayer uniforn 0 th
process ?%¥y£?%HEE?%% 3n$295r%dééﬁﬁ%?ea?Crykgg%g?;%eaé§%§¥§%eggﬁgngnvgation
conpri sesf pei 84 6RStOF1a1 PEGRBENEHL Bpgeh| mebaRRLERY Ybehhageneonpasi tion
contai ning an fisocyanate conponent and an active hydrogen-contai ni ng

conpoundapeDpiAd ni g @ bl dinye o d) olretdrtna miongpaed/timer opdct Rcbesemade 20
of acrylonitrile and/or a styrene-acrylonitrile copolyfer as, a,starting
mat er i al MebrpbREnthest o FREREAL cal PPLERT AEhAREnGgamed” layer having

10 spherical interconnected cells with surfaces in which circular
holes are forméd 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 acryldnitrile 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 layerhaving

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 conposition onto a base materi al
sheet; lam nating a rel ease sheet on the cell dispersed urethane
conposition; formng a pol yurethane foaned | ayer having 25 spheri cal
interconnected cells with surfaces in which circul ar HAWSZIR Sbrmed by
curing the cell dispersed urethane conposition while making the thickness
thereof uniformwth a pressing neans; and releasing the release sheet on
the polyurethane foaned | ayer. 30 [0038] 14 F-P07321TR(SG As descri bed
above, a gas such as ajr is dispersed as fine gel|l]s in a starti mat eri al

by the mechani 88l9¢a PR FEONEd 2 (G5 SHPBFAIE BAE L2 SEELSECSRY hane
ition. Then, the . cell di { v A
f ﬁgrr)gz;, I{:%@lg E)%Inﬁlusrtea?%tal(r:]ngq #’nacye%gL rlS;E;g'r th rpg&?aﬁﬁé@f%#ér?lmde%e%%o@ an

oane a avli ng spnheri ca rconnect ed

cells ('tB%_f@]bé‘ﬂert@i@ﬁleilscl)i@ééﬁs”édldﬁe@?ﬂ?@@@hﬁds@_@ﬁbﬁ) vitheh, have a
smal |l cell dianeter and have surfaces in which the circular holes

(i ncl udi nglfihéispegbty wietthdrme duolims)itEren fior pededanahe theasdhby ther ned. In
t he nechani cal foam %mat hod of the present, 10 i nvention, as s_Luch as
air i5 dPSpIPSEUDANEHARNASe AYS HPSaPARP T T (e BE ST CPRECREEEASHLE and

t hus there_ i n_adyan : nerat| f ( = si on
phenomené%m;]ut é?g %?‘é%ﬁg}gfslﬁuf\e}%lor% 311?%5%&5%%3@3{ ?ﬁ#%é%\e@gf% ﬁ%ﬁ?

pol yur et hagga i vavedl diaest£Lamnke hawRpeasgadeanin twiei @t i@y refular
t hi ckness and 15 specific gravity can be easily controlled. In addition,
the mechedkealifichnilingg mtchodudbéy abrcndaedwilenle arseforngdsedvést, and

is not only.excellent in costs byt is also preferahle from an
envi ronnBAPA yvf%‘?ﬂﬂﬁfgm .InSJFlﬁ‘_?:é“et rﬁ&%u%@?ﬁéﬁg 0 GO BRPEEEE Soher i cal
| ntargonaneladi 6al oLl Al 19; eval 420,88k AAInd Y BEEARRAGRA veRl | 5)
in the starting material, and thus there is an advantage that
generation of newcells {post-expansion phenomenon) aftera 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. In 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 (includingthe roughlycircularholes) 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 layerwithhigh 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



circularholes (including the roughly circular holes) are forned, the

pol yur et hane foaned | ayer 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 pol yurethane 25 foaned | ajyeP0722tBRdP@Yl y, the
material to be polished can be stuck to the polyurethane foamed | ayer with
high flatness. Since slurry can be absorbed into the pol yurethane foaned

| ayer via the interconnected cells even when the slurry enters between

the foanmed | ayer and the material to be polished, the generation 30 of the
wat er fitheotateeisl dra pebepweshedheandepsr avgidiechnd Thegefopgy3PRTR( SG)

the material to be po|jshed can_be prevented. Therefor th ction of
t he adso?%&PgElB?oﬁgr%beo?g?ﬂﬁpﬁhYgrPﬁ?p?ﬁg%eogpg%?s%%géEéﬁfbgg2€$ectiver
prevented.; SLacg Lhe Lot greonpesled Sebhsnebal hespptyungs hane foamed |ayer
are 5 g%%%r%caﬁ, tﬁe po?yuretﬁanegf%anednlayer has excellent durability.
Ther ef or entshesnhbersat eelds 6 bereppbighedthsne pbbambdédlibyensang t he

| ayer ed sheet having the foanmed | ayer, the_polishing rate stability is

enhafcedspheo8o}l, 18hgheoiiirathapectcarednbayayehef ofixFel &8s to a | ayered
sheet produced. by th rocess. It is preferabl.e hat rage;, .cell

di aneter816¥a}Ph1L,l}¥ﬁter Sect e CHISS Bt tr(haeteproﬁaylupﬁch h%ﬁ\ﬁf%osg%edd J1S:yer i's
20 to 30Q,psRed 1B AVELfaedinnpiery afhddie neiied ahe hBhfRsci 32380, pm or

| ess by the sanme reason as the above. 15 [0040] [Fourth aspect of the

i nvent i obhe Aobdishhngspete stabheitpviat eohaneédtes to a | ayered sheet
including: a base material sheet; and a pol yurethane foaned | ayer, wherein
the pol yUP@8Rhne foamed | ayer has oval cells having a

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

15 [0040]

[Fourth aspect of the invention]

A fourth aspect of the invention relates toa layered sheet
including: abasematerial sheet; andapolyurethane 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 foaned
| ayer, and a ratio (L/S) of the average major axis L and average m nor
axis S of the oval cells in a section of the polyurethane foaned |ayer is
1.5 to 3. [0041] 25 The present inventors found that FrR8788LIE (PR’ t he

pol yur et hane foaned | ayer is changed to the oval cells (the oval spherical
cells, may not be strictly bal anced spherical cells) fromthe 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 foangd | ayer,
t her eby EBR@bETRGNCARERL POy BARREE)OL (HE BritHide S9f RSAGPER3SGF

el astici Ly} hep,gof a5, 60UpRL ed. W kel henconygpLhonal cpolyyr ehbane foaned

| ayer and suppression o Fcation o oanmed | ayer. Since

the |ayenggdrebgebn@ic the mieseidat 1vedlt O FaenedDhdeny Sinfacens having
high surface accuracy, the holding surface holding the material to be
pol i shed]aybeedusliace shodthmesssaft tinvardtian dlas o higd daoli shefagpt er

polishing is excellent when the material  to be polished.is held usi ng
the IPayel@¥lafdetah ﬁ%%éccvﬁgﬁedtgﬁe@??%n%ﬁél ae%eerh@dﬂx?@n{i%n has

excel | enp, 0Uraby 10d ¥e ploolﬂﬁf}??cpolgigag%@%g%g@oﬁcgdgstsvok%whgsakggli s

enhance materi a o} by using the |ayered

sheet. {8RIpohestee] kFter pbeipakyyr et hanee I DarediHay ehenayteontai n
spherical cells. However, a nunerical rate of the oval cells 15 is
preferabty Boparimred 6fs Aklld hy veling theokalkered Higgh ci Sdtcy tBRpress

O POt oy ired Uttt of 20T N Y RYSELOR ndb L RIS FLAPLY - LBY B g9 Nect o

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%ormoreofallthecellsinorder 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 stucktothepolyurethane 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

17



the oval cells are the interconnected cells, the polyurethane 20 foaned

| ayer can discharge air to the outside via the interconnected cells even if
air biting is generated when the naterial to be polished is stuck to the
pol yur et hane foamed | ayer. Accordingly, the material FtBOBéZ2p8Ri(§Réd can be
stuck to the polyurethane foaned |ayer with high flatness. Since slurry
can 25 be absorbed into the pol yurethane foaned | ayer via the

i nterconnected cells even when the slurry enters between the foanmed |ayer
and the material to be polished, the generation of the water filmof the
slurry beeheshedhear caseaifagbivahd PERESREEErial to be polished can be
prevented. Therefore, the 30 reduction of the adsorptive property of the
material to be 17 F-P07321TR(SG polished can be effectively prevented.

BRI EF DE&Q&PTIB@‘C&P&%@D%V\%@DRM%&E 5 Fig, 1 is a photonicrograph

( SEM phot ograph) of a pol yurethane foaned | ayer of a | ayered sheet in
Exanpl e 1004#1g. 2 is a photom crograph (SEM phot ograph) of a pol yurethane
foaned | ayer of a |ayered sheet in Exanp F Eotonlcrograph
(SENﬁphotograpﬂ}gofla%31® %%?9@@%?%%%€3P6aﬁ§%Ml998F0%¥aﬁh ag réd sheet in

Exanpl e 3. o] g o] p yur et hane
Foaned |BGLFBFtHars, B Baohn Cae RO B arr v ~Eaaiots B B \ooe PR
CARRYI NG QUT Ty | 'WEi\H I Qbh&@&ﬂﬁ&:x&@@aphowm }f)l@dst@@ﬁﬁlpllﬁ) ngfaal ayer ed

sheet of the first aspect of the invention conprises the steps of:

prepar i ngohyeetthadeshessed Lagehané sohpwsiedoahbgtaineBlanbéal 2f oam ng

met hod,
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: 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

18



20 applying the cell dispersed urethane conposition'onto a base material
sheet; form ng a pol yurethane foaned | ayer by curing the cell dispersed
ur et hane conposition; and regulating a thickness of the pol yurethane

foaned | ayer uniformy. [0046] 25 Another process forFTh TR(EE) ayer ed
sheet of the first aspect of the invention conprises the steps of:
preparing a cell dispersed urethane conposition by a mechanical foam ng

nmet hod; applying the cell dispersed urethane conposition onto a base

mat eri al sheet; |amnating a release sheet on the.cell di spersed 30

U et hane CCBRGAFEE GIF L B S Rge S poi i ath SREbPaaRda T Hy e Bgkifg che

F- PO7321TR( uri e i r 3t 1 maki ng
the  thi CErEamer AaPe o B e A P The

rel ease gheetreQralhe sprRlaturet hare Joamad draey . £JH047]1aeThe process for
produci ng a | ayered sheet of a second aspect of the invention conprises
t he stepdCdfd:7]preparing a cell dispersed urethane conposition by a

mechani cal foaning nethod, applying the cell dispersed urethane
conmpo3ition ont e%ﬁﬁﬁﬁﬁsﬁﬁfgﬁo Qﬁﬁ%ﬂiayﬁﬁ?ﬂiﬂ%? %f?@@&&ﬁé?ﬁﬁﬁﬁthaving
a nitroogs 18035 REHeal | gﬂts%sc’fthje % e’ JEB CIEsc®la (edliess on the
applied cell éﬁsperse ur et hane conposition; and formng a pol yurethane

f oaned | ayepchawdngréohene avmgeieitk cal by dHynewivamigal heanehl nitdpeised

ur et hane conposition while nmaking the thickness thereof uniformwth a
pressi ngappaydnglshpooad]l dheresppddispbhaed GPBPRAREILBNPREP LI diRSfay be

DL epar o0 ok TSR HR0L £ o £3LR TS Dot L el L0, TSR0 oot i
10 gas permeation rate of 1 x 1077 [cm®/cm?s-cmHgl 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
_byeamechanicalfoamingmethod(includingeamechanicalfrothing
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-based surfactant
is added to an isocyanate-terminated prepolymer produced by an
isocyanate component with a high-molecular-weight polyol or the

25 1like is mechanically stirred in the presence of an unreactive
gas, todisperse the unreactive gas as fine cells thereby forming
acell dispersion. 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 exanple, the cell dispersed urethane conposition 20 is
prepared by the foll ow ng nethods. [0049] (1) The first conponent wherein a
silicon-based surfactant is added to an isocyanate-term nated prepol ynmer
produced by an isocyanate conponent with a hi gh-nol eEuP@r32&Tyh¥Gpol yol or
the 25 like is nechanically stirred in the presence of an unreactive gas,
to disperse the unreactive gas as fine cells thereby formng a cel
di spersion. Then, the second component containing active
hydr ogen- cont ai ni ng conmpounds such as hi gh-nol ecul ar-wei ght and
| ow- nol ecopes eight plof Jetesaaky addadaly s tanf Altéd SRS B AR el |
di spersion to prepare § cgll dgsgersed ﬁrethane ng9 F- PO7321TR( SGQ
conposi tPHRCK | FaRekesddf§d O chRRI FSECRAIRTPPI'8F " such as carbon bl ack may
be added bhe second conponent. [0050] (2) A silicon-based surfactant is
added to[¢§% rirst 5 co i ni [

nponent containing an i socyanate conponent (or an
i socyanat e-t er 2 nat egi pi epotyaesd andfectihe Secaddedonponentfirsht ai ning
active hydrogen-containing conpounds, and the conponent(s) to which the
si | i Gon- bompdnsut f acnbainiBgaddedsPSYaRBERaRPERPIGIEL {PFe®in the presence

of an unreactive gas, to 10 di sperse the unr ti I S

t her eby FPHYRALRH EE?leH?EBgr '?ﬁéﬁﬁ?ﬁ% ,aFﬁZ%%é#é?ﬁ%%%wggﬁéoﬁgﬂgﬁ#s added
to, andn Wk Lh, sthevsel| qdbspershapat 8iRGeRBRBoANES] | alldi SPRE Sed
urethang&éﬁgﬁ%ﬁgﬁ i%n. YOOS%] §5 (3) A siligon-bgsed surfactant is added
to at | egshpehéhels) ofo Whe chi tis¢ <idnponeitassohsariprgaah iseckpgsate
conponent. (or an isocyanate-term nated prepolyner) or the sec%ndtgonponent

mechanically stirred in the presence of an uUnreactive gas,

10 disperse the unreactive gas as fine cells thereby forming a cell
dispersion. Then, the remaining component is addedto, andmixed
with, the cell dispersion to prepare a cell dispersed urethane
composition.

[0051]

15 (3)Z&silicon—basedsurfactantisaddedtx:atleasteither
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 prefe-rable 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
comprisesaibasematerialsheetenuiapolyurethanefoamedlayer,

30 wherein the polyurethane foamed layer has spherical
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contai ni ng active hydrogen-containing conpounds, and the first and second
conponents are nechanically stirred in the presence 20 of an unreactive
gas, to disperse the unreactive gas as fine cells thereb preparing a cel
di spersed urethane conposition. [0052] Polyurethane iEsES éﬁéﬁ%ﬁl@ Jas a
formng material for the foanmed |ayer of the |ayered sheet since spherical
fine cells 25 and interconnected cells can be easily fornmed by the
mechani cal foam ng net hod. [0053] The | ayered sheet of the third aspect of

the invention conprises a base material sheet and a pol yurethane foaned
| ayer, 3DLGREPBPRCFRE Boly% r@ﬂﬁﬂaﬁécho%égl% é’;}*é?rﬁagngﬁﬁéa 625

F- P073211 %§g%acén&§{ﬁﬁggﬁcgggcﬁﬁégshoggg %?orne £2h- e i nterconnected cells

has a sOrface n Circu ol es™are 0054] The pol yur et hane
foamed | aygsa¢an be forned by, for exanple, 5 curing a cell dispersed

ur et hane conposition prepared by a mechani cal foam ng nethod (including a
mechani cal frBhaped yureithed) mﬁmedbéseemaerbalfogh@étbysﬁ@tﬁﬁﬁ@@llley t he

cell _dispersed urethane conposition is prepa 0055] 10
Pol y i ot RARenTs2 pF@ﬁ d5BSR8% POPRTAYCNAOCRP SR SHoR PREPSFBANBY Fayer. o

the |ayehgdnahests shinenaPREEhal (LALELAAABCR! flcnaRlikarl Rrslhghoct f cul ar

hol es are orne ace of eac e ce can be eaS|Iy f or med
by the ni&@hﬁ@diﬁlabnf Qama@g fetbedal £AGB6]l 1Spdbefiayered sheetedf the

fourth aspect of the invention conprises a base material sheet and a
pOIyuretﬁaﬂ@eféadedrEQ?éﬂe composition is prepared by the method.
[0055]

10 Polyurethane is preferéble as a forming material for the
foamed layerof the layeredsheet, sincespherical interconnected
cells in which circular holes are formed on the surface of each
ofthecellscanbeeasily formedbythemechanical 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 1ike), 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 formng material for the
foamed | ayer of the | ayered sheet since fine oval cells 20 can be easily
formed by the mechani cal foam ng nethod. The pol yurethane resin conprises
an i socyanate conponent, a polyol conponent (high-nolfed@’32L1A&i(§H pol yol
and | ow nol ecul ar-wei ght polyol or the like), and a chain extender.

[ 0058] 25 As the isocyanate conponent, a conpound known in the field of

pol yur et hane can be used without particular limtation. The isocyanate
conponent includes, for exanple, aromatic dllsocyanates such as 2, 4-tol uene
di i socyada@éoczaaatc@bu@ﬁéyme»rul§oé4@&natcérb2> dgimdshawgi fhechNRd (for

di i socyanat e net hane (o] t hane
21 F- P07§§TFFE%§G)ﬁi&?%%ggﬁn@% m %‘?D?N;H %%Y%Bla"%breg:ihfg% deIp’go§¥FP;TE

MDI (for cgxampkg, )Mkl Boﬂabﬁtm;&emdalagouwag&epob%@h@a@ael ndustry Co.
Ltd.), 1, 5 naphthafene di i socyanate, p-phenyl ene diisocyanate, n}phenylene
diisocyaﬂaﬁeocpanyt¢Iemephén@ﬂe&ec¢anabeyandtﬁbxpky@éw&eﬁelsocyanate

al i phatic diisocyanates such _as ethyl ene diisocyanate, 2,2,4-trinethyl
hexarfet h{liléAECHPN36EY dRAL B-ZydYieng- ﬁé%éﬁ@ﬂﬁ?@éﬁe éﬁﬂ?@@?&ﬁate and

cvel ool BUSkeE, drLsgs ko Wa A d i aane S cteaiten,
nor bor napgxdhi=$8 Y@Héfcﬁlsﬂt@%dﬁyan@@ esz:';éxaia@eﬂy@én@s:uasm@ytan@e;eof two or
nore thereof. [0059] As the’isocyanate component, it is possible to use not
only theaabowgedea&&pbadldldsmspagahete@npuahd@Sbab4ah§@l@56#ahﬁifunctional
(trlfuncéhggggyggagg[eﬁ’potﬁaggg %%%%%i mé%hane diisocyanate,
10 isophoronediisocyanateandnorbornanediisocyanate. 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 avallable as
Desmodul-N {Bayer} and Duranate™ (Asahi Chemical Industry Co.,
ntd.).
20 [0060]
Among the isocyanate components described above,
4,4’ -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 mul tifunctional isocyanate conpounds, a series of diisocyanate adduct
conpounds are commercially available as Desnodul -N (Bayer) and Duranat eTM
(Asahi Chem cal Industry Co., Ltd.). 20 [0060] Anobng the isocyanate
conponents descri bed above, 4, 4' -diphenyl et hane di FsBeyaRatrB (8¢!
carbodiimde nodified MD is preferably used. [0061] 25 The active

hydr ogen- cont ai ni ng conpound is a high-nol ecul ar-wei ght pol yol ,

| ow nol ecul ar - wei ght pol yol, and a | ow nol ecul ar-wei ght pol yam ne or the

| i ke which have active _hydrogen reacted with the isocyanate conponent.
[0062] e AEieke ¢ ghrhvieriuiane vedyhee pof§ol WlEhEBFp%%ﬁHl‘RH %ﬁpi n 22

F- PO7321TR(SG), . the fjeld.of pol,yurethane .c d wdhpts p Lcul ar
limtat i]jojr'ﬁ‘lsgl%%l%? ‘gh-T'r?(ﬁ g‘&lﬂharm-ov%e%%% at}f)lo eyl(%q{]cl %%lﬁfdpgls,lvﬁ%lr eS%a?rfbcffe,

pol yet hes b yo) %Jl%@ﬁﬁzmp%qmspQb}ﬁ&%@%’f@@hbkzepgly@éhﬁémgtMyﬁlénand

pol yet hyl ene glycol,” pol yester polyols 5 represented by pol ybutyl ene

adi pat e, efiody est wro pod iyt avdoyat ey 1 ood yol gcekenpblieetebypebreion products

of polyester glycols such_as pol ycapr.ol act one_pol yol an ol ycapr ol act
witho aligReeEerbiabel vhuitydsrs a&w&mae&@s%swwgygﬁ é 5 © b)C/ one

react i ng, ot Il enc.canianaeol Eh g UL ULNak e . U oahal cand 101 jeaeki ng the

resul ti AcTion xture an-organi c dicar ic ac
pol ycar banat & Py} Sakd Bl eshd Yo EBFET  agd Changezpeatatoonef waphl yhydr oxy

conmpoundwi t haryl” carbonate, and polymer polyols such _ as pol yether polyol
in whi clalofdemer cqdndriadices parly editspepsddcaThese tenpbd vadedoBEagNgdor as a
mXturebyreacting ethylene carbonate with a multivalent alcohol and
10 reacting the resulting reaction mixture with an organic
dicarboxylic acid, polycarbonate polyols obtained by ester
exchange reactionof apolyhydroxyl compoundwitharyl carbonate,
and polymer polyols such as polyether polyol in which polymer
particles aredispersed. Thesemaybeusedsinglyorasamixture
15 of two ormore 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
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 pfeferably
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 nore thereof. To produce the pol yurethane foaned | ayer
an i ndependent cell structure, a polyether polyol is preferably only used.
To produce the pol yurethane foanmed | ayer having an 20 interconnected
cell structure, a polyner polyol is preferably used, FaRd732pBRy&€r pol yol

in which polynmer particles made of acrylonitrile and/or

[ 0063]

styrene-acrylonitrile copolyners are

used. This polymer polyol is contained in an anount of preferably
100 wt% nore 25 preferably 30 to 60 wt% in the whole polyner poly
[0064] Achighs vt by dligh agicght 1psinel d%wwfzatibolwm%w%éloaﬂt;?%ups and

havi

20 to

ng

di spersed is particularly preferably

ol used.

a hydroxy alue of 20 to, 100 refe ab

val ue ist ?%e §8F€t§§et§9%6gE%9KEiF§ %ﬁé 8%E¥ﬁgggaﬁé¥ional
groups 01%< HS’;E)? ¢ 3@ GAUS§ha23 o %7%2)3{78( %@hdseﬁéeéébi‘ébyeh' gh
crosslin |ng egree of a polyurethane foamto reéduce the adsorptive

propertycioé theunntefipkriosbgnpotsshbédpolFheetyanexyyovatdecofthess than 20
ng KOH/ g tends to decrease the anount of hard segnments of po%¥urethane to

redude

t frer &b fut bpiaf the golnergidiang ehtine TRRAMYIRE N BX

he pol yEFER Nt Mo 1D TRt oL e Saer o1 Ve prbaery Loy T e i

be poli

are preferably contained in the active hydrogen-contain

by using a specific anount of the specific
Y g[OO6€] P

10

15

20

25

30

These specific high-molecular-weight polyols of 60 to 85
wt% are preferably contained in the active hydrogen-containing
compound, andmore preferably 70 to 80 wt%. Acellfilmiseasily
broken by using a specific amount of the specific
high-molecular-weight polycl, and an interconnected cell
structure is easily formed.

[0066]

A number-average molecular weight of the
high-molecular-weight polyol is not particulerly limited, but
is preferably 1500 to 6000, from the viewpoint of the elastic
characteristics of the resulting polyurethane. When the
number-average molecular weight is less than 1500, the
polyurethaneobtainedtherefromdoesnothavesufficientelastic
characteristics, thus easily becoming a brittle polymer.
Bccordingly, a foamed layer made of this polyurethane is rigid
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 polyﬁrethane tends
to be inferior in durability.

[0067]

24

ree of
erial

ng

HPH® of nore

to

be po \?\{l@ﬁreéggﬁe pdf YJP@@Eaﬁ@%%‘aHﬁb bég@cgah@caaﬁrm@pr@pér@irs of 60

conpounde £ atide nasiec pt f etabby FOlish8@.w % A cell filmis easily broken



hi gh- nol ecul ar-wei ght pol yol, and an interconnected cell 15 structure is
easily fornmed. [0066] A nunber-average nol ecul ar weight of the

hi gh- nol ecul ar-wei ght polyol is not particularly limted, but is
preferably 1500 to 6000, fromthe viewpoint of the el &€0d324TR(SG)
characteristics of the resulting polyurethane. Wen the nunber-average
nol ecul ar weight is |l ess than 1500, the pol yurethane obtained therefrom
does not have sufficient elastic characteristics, thus easily becom ng a

brittl | A di ngl f d.l [ [
1010 25 o r CHEEEPLPE ol oprBRFEy 167 PR BorP b6 bl Pehed.  on
the other haggﬁg$@3Q6§Qgtﬂugbﬁﬁ9ﬁyﬁ6§g§uﬁgkg%@hghtwgb??El'@esekgﬂga than

e (0] ort.

6000, poF?ﬁ ne "obt ai ned 't ef rom becones t Therefore, a

foaned | aysiempde1 Qfct heshpokyur gllhabe,t endspropybenienteriol i n durability.
30 [0067] 24 2 F-PO7321TR(SG) Exanples of the | ow nol ecul ar-wei ght polyol
t hat canlpa-psedyleget idyceit hladhbghanstéedl at, Rehghengdigdl descri bed

Gyes ReaEREIhoREEroLs, b AakunbarBraREOSBEE RIS ol yoor T Y oM

, ; ; , 0fhe ) ’g ycol,

1, 4- cycl gh i meth - et hyl - t Lol , diethyl lycol ,
Lriet ol SnEer e T BER ans LT D e R e it he I | Ke. O hor

exanpl estthathgasnbglyeed, t ogetbes (B-hhdrbeyebhghyibeaeahar andi ghe pol yo
al so include: 10 | ownol ecul ar-wei ght pol yan ne such as et hyl enedi ani ne,
t ol yl enedlikeni nedtiud mrstarinies e apaheoe dieg Ry egrEheanyheh 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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and the |ike. These | ow nol ecul ar-wei ght polyols, |low -nolecul ar-wei ght

pol yam nes may be used alone or as a mxture of tw or nore thereof. 15
[0068] To formthe pol yurethane foaned | ayer having an interconnected cel
structure, anong these conpounds, a | ow nol ecul ar - weFgBO7g8ML¥8BI(SRavi ng a
hydr oxyl value of 400 to 1830 ng KOH g and/or a | ow nol ecul ar - wei ght

pol yam ne having 20 an am ne val ue of 400 to 1870 ng KOH g are preferably
used. The hydroxyl value is nore preferably 700 to 1250 ng KOH g, and the
amne value is nore preferably 400 to 950 KOH g. When the hydroxyl

val ue |sqﬂgggltnan1466bn§aneﬁﬂgloﬁ8tﬁéeéﬁﬁﬁ lyambgedis |ess than 400 ng

KOH g, ct of inproving formation of 25 interconnected cells tends to
be not 5&9568 fently obtained. On the other hand, when the hydroxyl val ue

is greater tham18 hgoagi-ne yahgg he gheghber ghRan 1870 ny
KOH g, it tenggétgg ég?gggg%ghgagﬁstgnce oa etmgen Earg segnents of

pol yur et haembo etedueewbhghadsorypil ve Proopeke W sode t drenimé¢ @ picabrddngo be
polished. Particularly, diethylene glycol, triethylene 25 F-P07321TR(SG
gl ycdl otolchaﬁapéﬁéélﬁﬁllcﬁsnﬁﬁéﬁéﬁél@ﬂ'—?‘%?@é tP@ogg]lwﬁ@tPaflﬁofaﬁm?ﬁe

hi gh- nol ecul ar - mel and _ | ow nol ecul ar-wei ght polyol or the |ike
i's deterﬁ?ﬁ@& 2E8E aFﬁgreé t0°¢REFS&r eri stics necessitated for the
polyuret@g@qogoaned | ayer manufactured therefrom [0070] To formthe

pol yur et hane foaned | ayer having an interconnected cell structure, the
| ow ol ecul ar - ®ei gbkmpohgopoliOranthoe fhemedwdapkecbhaingebght pol yani ne
are contained in the
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 ié 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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total anmount of preferably 2 to 15 % . nore preferably 5 to 10 wt% in
the active hydrogen-contai ning conpound. By using the | ow nol ecul ar-wei ght
polyol etc. in specified amounts, cell filnms are easily broken to easily
forman interconnected cell 15 structure and further th&OfsSeidRi(es)
characteristics of the polyurethane foaned |ayer are inproved. [0071] In
the case where a pol yurethane is produced by neans of a prepol yner nethod,
a chain extender is used in curing of a 20 prepolyner. A chain extender is

an organi c _conpound having at |east two active hydrogen groups and exanpl es
Y group mp

of the advPvéliehpalsgencgrodp SirfdridEe a thyardkyedCoup, a primary or

secondarﬁ&yﬁgggg&%ég%%iD%F%ggggﬁgrogﬁ%gggkrggﬁtéggfl%ke. Concrete exanpl es

of the c i nc ol'y s 'suc

4, 4' - met hyh grebis shoaghheraanikicae) (MOCA), 2, 6-di chl or o- p- phenyl enedi am ne,
4, 4" - met hyl enebi s( 2, 3-di chl oroani |l i ne),
3, 5- bi s(#pthydtihinanho2 343t obuéretieamarghyldiphenylmethane,

3, 5-bi s(net hyl t hi 9) -2, 6-t ol uenedi am ne, 3,.5-di et hyl t ol uene- 2, 4- di am ne,
2 FP07 32 41 IREGEFLRg 5. &l SERYROK CBNA=S -8 arue ey R PR REhaa e,

gl ycol - di,- p7 am. zqat,e, l, r I QX Il-+P=am nobenzoat e,
01 1e % oty LABREDZA25, 5l KLELATEEAKLENE B A,

4, 4' - di ani pop3s32=dhii s6pLepyLthid) e@haBhyl di phenyl met hane,

4,4' -diamno-3, 3',5,5' -tetraisopropyl di phenyl net hane,
1, 2- bi s( 2, ahi-dophenytBhBoYydilkshgl-5.5’ -dimethyldiphenylmethane,

G- agl 3y oo LIV 9, e gyt ane
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
extendersdescribedabovénmykxausedeitheraloneor:ulmixture
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—80X fav—120/fav) SOHVav= (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]

A2 Fa.
OHVav= 2 (ai X )/ Do
=7 i=

[Equation 2]
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10 3, 3' -di et hyl -4, 4' -di am nodi phenyl net hane, m xyl yl enedi am ne,

N, N - di - sec- butyl - p- phenyl enedi am ne, m phenyl enedi am ne and

p- xyl yl enedi am ne; | ow nol ecul er-wei ght pol yol conponent; and a

| ow nol ecul ar - wei ght pol yam ne conponent. The chai n eXté¥dels T®&dS€ni bed
above may be used either alone or in mxture 15 of two kinds or nore.

[ 0072] The average hydroxy value (OHvVav) of the active hydrogen-containing
conmpound used in the second and third aspect of the inventions is
preferably within the range of the following 20 equation.
(350-80Xfav-120/fgv) -OHvVav: (350-§pXfav+120/fav) In the above equation,
OHvav and fav (t:z; nber of the rage functional groups) are cal cul ated
by the foffaming {é gn 1] Ovav= E (a. X cx)/ Eci  .i-1
i=1 [Equation 2L;27 F P07321T (SGe=f 12 22 #av= E (bi X cj)/ ~r cr i=11i=1
In the above equation, n represents the nunber of the polyol conponents;

ai represents theHysboxy evahtiepnbin represent s theeunberbef thé poligol
functional groups; and ci represents addition part _5 by weight. For

exanpl e, CRIERNENE Sdce L REIRIIHeh LESnE ¥ AP Y CorisouRd LeRr denisedhies a

first to a e&eqfﬁgé %Lgl%trl K %%BH%E? hr}/cggz Xryepreaslelf'&soéd&{l@iéﬁ rp%grtpm yol

conponenf**
5 by 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---; thehydroxyvalueofthen-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
compounding rate of the active hydrogen-containing compound used

20 insynthesizing and curing an isocyanate-terminated-prepolymer
are not particularly limited. However, in synthesizing the
isocyanate-terminated-prepolymer, it is preferable that the
high-mclecular-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. Theproperuseoftheactive
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of functional groups is defined as bl, the addition weight part 10 is
defined as cl ; the hydroxyval ue of the n-thpol yol conponent is defined
as an; the nunber of the functional groups is defined _as bn; and

addition weight part is defined as cn. However, S|nc@Wﬁﬁe§%ﬁﬁ%f¥3 the

pol ymer polyol, the polymer particles are dispersed t he nunber of the
functional groups is calculated 15 as 3 even in any of kinds. [0073] Wen
pol yur et hane i s produced by a prepolyner method in the second and third

aspects of the inventian, the kind oun te he active
hydr ogenhé’@ﬁ?&leﬁl"ﬁg’n@@&ﬁdﬁﬁdcﬂlggauﬁ }r% asgggﬁegg;?%ﬁeg?ﬁd ¢ir FR™ %u?f _
| socyanal gl oL 1 Nt £9 JrEhe P oA & g@acr&%wscttﬂc%r 5Mdlgfea&dcldmever in

synt hesi Zi'ng rm nat ed- pr epol yner i's preferabl’e that

t he hlggfngbggd&@mhg@bgmb Pl Wolt 2afhe@Q WM % or nore is used in the active
hydr ogen- cont ai ni ng conpound, and the 25 | ow ol ecul ar-wei ght pol yol and/ or
| ow ol e¢@PdrIwei ght  pol yam ne of 80 wt % or nore are used in the active

hydr ogen- cont ai ni ound in curin

2oyt oot or AAINEE TR 3o SOV SO TR b 2 PR YA PR R

» P07321£ff£:159ch41349 @%ﬂdegnm'a}@q GRARQURAdChS e d8%iehall en MRldfdd n terns
of the stabili the Si ca ﬁaracterlstlcs and productivity of

pol yur et hape é@cbﬁdﬁb@aMﬂadﬂfkﬁﬂkﬁiweighteatherbefmeeeeaned3ﬂq¢anaﬂe
conponent, a pol yol conponent and a chain extender in the invention can be

al tered phopartéas ofvpd vageshdingg L eonad| eaif arne jfitld kener 8BTS 1 ed
physt ool PLRREIL e coL 00l YULSLane et Leysn apd e | Te. 1 or e

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, reguired 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 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 prior to use.

[00786]

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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10 characteristics, a ratio of the nunber of isocyanate groups in an

i socyanate conponent relative to a total nunber of active hydrogen groups
(hydroxyl groups + am no groups) in a polyol conmponent and a chain
extender is preferably in the range of fromo0.80 to I-P073R4ThéPE)
preferably in the range of from0.99 15 to 1.15. Wen the number of

i socyanate groups is outside the aforenentioned range, there is a tendency
that curing deficiency is caused, required cell, specific gravity,
hardness and conpressibility are not obtained. [0075] 20 The

i socyanapreferaphat edpeepdsymer is preferably a prepol yner having a

nDIecuIaL &?¥ ht of about 1000 to 10000, nore preferably 1000 to 5000
because bf excel l ent workability, physical properties etc. Wen the

prepol ymer is golid,at, iy ¢ Pral ALY BENREESE HT Sucth Ngs P4 epodyieizés nel ted
by preheating 25 at a suitable tenperature prior to use. [0076] The

si | i con- basedd sug factkant oxicandesa Turr exampl @ pagmsutf axtfddtlegongai ni ng
pol yal kyl si | oxane/ pol yet her cogglyner. Such silicon-based surfactant can
be eXenpiitigbabjcSrEenl and SDNerS5340 (made by Toray Dow Corning Silicone
Co., Ltd 6 ] 29 F-PO7321TR(SG preferabl e conmpounds. [0077] Various
additiveg %Z@ be m xed; such as a stabilizer including an antioxidant, a

lubricant, a phgimeMyrescfitd ehas allsed foti sbaniggagent lamsbothets. [0078]
The unreactive gas used for formng fine bubbles is preferably not
conbust i prefensid]l y aosperitfisdald e nahd dgepe wxfiged, ly nitrogen, 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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a carbon di oxide gas, a rare gas such as helium and argon, and 10 a m xed
gas thereof, and the air dried to renove water is nost preferable in
respect of cost. [0079] As a stirring device for dispersing an unreactive
gas in a fine-cell state, any known stirring deices @éﬁoﬂg-zﬁgédsﬁj)thout
15 particular limtation, and specific exanples include a honogenizer, a
di ssolver, a twin-screw planetary m xer, a nechanical froth foam ng
machi ne etc. The shape of a stirring blade of the stirring device is not

particularly limted, and a whipper-type stirring blade is preferably used
Do for m APRACOG SRAA LS T HRYY DB APREAGYTVERG Tt e RS P07 5 bt B AAREF S e

Yoo Bo% Be Ty 9 Eﬁag]{éygr@ggf e e g%%gagrgggbé ada )l 2iRperenahly 500

to 2000 rp nhore preféra e stirring ime is

sui t abl y;r80H ahedndepnenditRg en nheingterdedsgessi ty.col@8dt 25aha a
preferable node, different stirring devices are used for preparing a cell
di sper si shirnitbecdndit honprovsedsesandrevplusippr Fage thle e St 1&Kd10he
second conponents to gix tgem risEe tivel Y. .Stiirin in the mxing step
may Kot BEAQE| RFPnBTeEBFaPOY nFRgUCRFRS, 25RETE18YI FPi RGCEETREE  not

generati hg %ﬂ:ge 30 cells is preferably used in the m xing step. Such a
stirring % -P07321TR(SG) device is preferably a planetary m xer. The
sane stirring teyhcechamyelie disgdiged he dfdamengoatoeys idfi oor epepamgda cel |

di spersion and in the mxing step of mxing the respective conpgnents, and
stirri ngogdrtk tiedimd deiscad bed abervet ienapai tedfonte asdass AgtesiBlade are

e gt £ S0 AGEA LD 9 18R ¥ n 008 bl L L s €k

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 1077 [cm®/cm®-s-cmHg] or less, and more preferably 1 x 107
[cm®/cm?+s-cmHg] or less. Examples of the forming materials
satisfying these conditions include polyethylene terephthalate,

polypropylene and polyethylene.
30 [0085]
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by the nethod descri bed above is applied onto a base material sheet, and
then the cell dispersed urethane conposition is cured 10 to forma

pol yur et hane foaned |ayer. [0082] The forming material for the base
material sheet is not particularly limted. Exanpl esEthereédtTRAEFUde

pol yet hyl ene terephthal ate, polyester, polyethylene, polypropylene, 15

pol ystyrene, polyi m de, polyvinyl alcohol, polyvinyl chloride, a
fluorine-containing resin such as pol yfluoroethyl ene, nylon and cellul ose.

[0083] In the first and third aspects of the invention, the 20 thickness
of the base nmafRrikg ssend pSpest PENFRREN TRV, thenEbirkeRREsSTi s

Pl oxi or TFig R0 RETPRL L aTBor.® [00H - THo. BRes mTar oo ShOAL"aeed in the

second ' i 2 ' (Abl SaAd rmeat i on
SeTone, a?ﬂ@)?hf%{k#%&%ﬂﬁ/@?ﬁg%ﬁ%??@@%@@ ¥ wi@SaAd MdreOge8f §88b DY i

or less, and nore preferably 1 x 10-8
[ cnB/ cn2gcofig]o or. 2l mesin Examsl ef wie tshepkessilog ohtmrindat igavifsggeng t hese

condi tions include pol yethyl ene terephthal ate, polypropyl ene and
pol yét hyieabudsg mghs]pcellywqﬂﬁmfﬁté@e)ﬂ 13ye% hénéigg%%%y 8t he

inventio the.thjckness of. th ery sheet is not particular
Iinited.P¥%ﬁ£9%i?£ytﬂg Eﬂ?c?%%gsggggﬁggie%%% 5'0. 025 to 0.p3 mnm and %Dre
preferablypgf; 05 to 0.2 mmin terns of the suppression of perneation of gas
5 included in the pol yurethane foaned | ayer, and the strength and
flexibility ofAthetbhadecfradpplalnghelee . 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
coaterandfountaincoater,andasqueezecoater,acurtaincoatér
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 reagtion, 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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[ 0086] A nethod of applying the cell dispersed urethane conposition onto
the base material sheet can nmake use of coating 10 nethods using, for
exanple, roll coaters such as a gravure coater, kiss-roll_coater and conmm
coater, die coaters such as a slot coater and fountaFﬁPgaégé?E(ﬁﬁg a
squeeze coater, a curtain coater etc. , and any nethods can be used
insofar as a uniformcoating filmcan be fornmed on the base nateri al
sheet. 15 [0087] Post cure by heating the pol yurethane foam formnmed by
applyinga6$§% el | dispersed urethane conposition onto the base nmateri al

sheet an reacting the conposition until it does not flow, has an
effect of inproyi ' ] & 201 polyuethansg-foam and is
t hus extrenelyﬁ%%gg%gg%?ggqg§£%8ggggégﬁgﬂ%§$%ied ou? prg erabl§ at 40 to

70C for d@cton69 watwhesyseod whaduchethpr eéepabt yvat camponantspaessure in
order to stabilize the shape of cells. [0088] 25 In the production of the
pol yur et hahehédarmpd rogyeed kiowa catalyet s apeamsthan @ Pol §huisEfane
reaction, such as tertiar am ne- based cat al ysts, . nay, be The type
na o bR @ reon Chrupod o ERBRE SR aur o YRR RS, HeRRe Tt 1 ow
tine fOrco%%%%éﬁ@é'Qﬂdogﬁ0uﬁr@§é€i@@tgééaéréh@@ﬁtﬁﬁﬁ@ﬁsig3f§&3990§ m XI ng
30 the respective conponents. 32 F-PO7321TR(SG [0089] Production of the
pol yur et fianer { vqaeeikayerd mayhbeical liyext i rawtd, i and that ods shisitrencehér ei n t he
respective conponents are weighed, introduced into a contajner, and
mechani c@i $ge 53¢ psgthengcanpas idomt Ht 668 LEIYdR PRes 3t 'erd WhBPEF n t he
respectiyve
to form a product.

10 [0090]

In the process for producing the layered sheet of the first
and third aspect of the invention, it i1s necessary that after
the polyurethane foamed layer is formed on the base material
sheet or while the polyurethane foamed layer is formed, the

15 thicknessofthepolyurethane foamedlayerisuniformlyregulated.
A method of uniformly regulating the thickness of the
polyurethane foamed layer includes, but is not limited to, a
method of buffing the polyurethane foamwithanabrasive, amethod
of pressing it with a pressing plate, etc. When buffing the

20 polyurethane foamed layer, a layered sheet having no skin layer
formed on the surface of thepolyurethane foamed layer is obtained.
When pressing the polyurethane foamed layer, a layered sheet
Héving 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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conponents and an unreactive gas are continuously fed to a stirring device
and nechanically stirred, and the resulting cell dispersed urethane
conposition is sent onto a base material sheet to forma product. 10
[0090] In the process for producing the |ayered sheetFof0thel TR {2%) and
third aspect of the invention, it is necessary that after the pol yurethane
foamed | ayer is formed on the base nmaterial sheet or while the

pol yur et hane foaned | ayer is formed, the 15 thickness of the pol yurethane f

oanedl ayer is uniformly regulated., A nethod of uniformn equl ating the
t hi ckneshi greRIRd upetyaPeCRERESLE4RBY | yBFeRhEFhdE ?Ct‘?dtylcﬁjssgf?n%‘{s?g ni t ed

to, a nethad of buffing. u i LV. thod of
pr essi nd“l“athC rﬁcgmsrogé.g%%gerﬁ)}gibé Eg%%&nﬁ]ﬁgﬁ @u% Figrllgﬂtr%teehgébpo ?/I?;ér%t hane
foamed |aualys A1l 8%eleth s8REE s Havied@ JF0i SlikBehayieford w1 BRE wreddEngur f ace
of the pol'yurethane foanmed layer is obtained. Wen pressing the

pol yur etresayes f odimed 1 @yess 1a peayeced astarpre fexdnte aiskekhedyerced? ned on
the surface of the pal yurethane fo€mad | ayer i bt inedthreTh condi tions
whenSpr 681 P hdtho S Hrknetd £F o1 nt %%?eclf—bﬁk‘?/%,e er?eglrﬁber ature is
preferaQLy.fééﬁaﬂ%ated to be a glass transition point or nore. [0091] On the
ot her hand, € ‘cel |l dispersed urethane conposition prepared by the nethod
descri bethgdwye is applied.onto the base 30 material sheet, and a rel ease
sheet is lamnated on the cell 33 F-P07321TR(SG dispersed urethane
conposi ti on. Pherdairitedr forhdoralingdicbpersédasar eihahel tohpdRs ¢ i Dt may be

cured to form a,pol yurethane foa | ayer while the thickness thereof is
nmade unijf%mtvwliﬁlgeérte%silFﬁgSqué’ﬁghe ﬁémﬁr]f)]cré%soﬁt Egﬁag??%uw%ﬁ?gll% ef erabl e

s neg t%e[gtocé%ﬁspaper. The release sheet is preferably a sheet with
lessdimensional changeuponheating. 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 polyuretl;lane foamed layer. A skin layer is formed
on the surface of the polyurethane foamed layer by using the
release sheet.
{00%4]
The release sheet used in the second aspect of theinvention
25 should have a nitrogen gas permeation rate of 1 x 1077
[cm®/cm?- s+ cmHg] or less, and preferably 1x 1078 [em®/cm? - s+ cmHg ]
or less. Examples of the forming materials satisfying the
condition include polyethylene terephthalate, polypropylene
and polyethylene. The release sheet having a small dimensional

30 change caused by heat is preferable. The surface of the release
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5 can control the thickness of the |ayered sheet extrenely wuniformy.
[0092] A material for formng the rel ease sheet includes, but is not
limted to, resin of the sanme kind of the base materi al t and
paper. The rel ease sheet is preferably a sheet with Igsgoégﬁi 8ﬁbl change
upon heating. The surface of the release sheet may be subjected to a

rel ease treatnment. [0093] On the other hand, in the process for producing
the layered 15 sheet of the second aspect of the invention, a cel

di sperse ur et hane c¢ I d t b l..sh , d
a rel east'SHedlY RSy rrp05| Ang SJcﬁ‘FP :E:ecgél fr%‘e%tgpef@%dcnﬁ'ﬁega{gﬁegﬁ}ég aget. an
compos| trh%be-r e 58l a g)'r%F&%r&% %ﬁé@@%% £PNROFEEhOAL ik 1 gﬂ;{ﬁgle%é&e maki ng

t he thi ereof niformwith a pressing neans 20 t orm a

pol yur ethener f oreereth yeyed . sheski s | pyeducsdf ormed on the surface of the
pol yur et hane foaned | ayer by using the release sheet. (0094] The rel ease
sheet usHH39%]the second aspect of the invention 25 should have a nitrogen

gas perneatio H&gg%gl aSB?cFe%Eﬁ%%iéﬁﬁfggzntp]iﬁq k%i%kn%gg 8£eferably

1 x 10- 8[mm/ the Tormng materials

sati sf y'%}tg‘?]t AN SnQJdtd%a}%QllY:‘%}lMl%HQﬁﬁrt@éf‘t hﬁb@beerpotu@r opyl ene

and pol ene. The release shéet having a small dinensional 30 change

caused bt;h:hﬁai%@ iy efrerfadtah 1yTHe 0l frac® .Gf mivhe andl magse pB4fErPOYB21TR( SG
sheet may be subjected to rel ease treatnent. The rel ease sheet be used
as a prdtedd itpelshawt 15t PEMESO Rt SHPRERHG 108! BARIIMEFT gD Pﬁeg?éyer ed

sheet 15, rpr éj c? 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 dispersed urethane 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
Earedetermined thickness with a coater rell, a nip roll or the
like. Inconsideringthe fact that, after compression, the size
of cells in the foamed layer is increased about 1.2 to 2 times,

20 it is preferable in compression to satisfy the following
equation: (Clearance of a coater ox nip) - (thickness of the
basematerial sheet andrelease sheet) = {50to85% ocfthethickness
of the polyurethane foamed layer after curing). The specific
gravityofthecell dispersedurethane compositionbeforepassing

25 a roll 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 foam is reacted until it does not £low, followed

30 bypost cure to formapolyurethane foamed layer. Theconditions
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[0095] 5 In the second aspect of the invention, the thickness of the

rel ease sheet is not particularly limted. However, the thickness is
preferably 0.025 to 0.3 mm and nore preferably 0.05 to 0.2 mmin terns of
the suppression of perneation of gas included in theEp&lydedtlRdf€)f oamed

| ayer, and strength and 10 flexibility of the rel ease sheet. [0096] A
pressing neans for pressing a sandw ch sheet nmade of the base materi al
sheet, the cell dispersed urethane conposition (cell dispersed urethane

| ayer) and the rel ease sheet to make 15 the thickness of the sandw ch sheet
uni f or m f9rndPspactireubael Fhel ispieeds SRGKdPeExaRPVE: a net hod of pressing
it to a @rﬁg?ternined t hi ckness with a coater roll, a nip roll or the
like. Inld8 idering the fact that, after conpression, the size of cells

in the foamed bﬁé%&dé&é@gﬁﬁé§Q91?ﬁ@%bl&d%éﬂhé%éf@@éed&%ﬁéri§tﬂéﬂferab|e

in conpression to satisfy the followng™ equation: (C earance of a coater

or nip) relthiseknessbifairhe 1bpseotsdrdedl. sheethiamdasel, easskishdaypr= (50 to

85% of the thickness of the polgurethane foamed | ayer after cgring). The
speci i cisgiavmey a5 thRePedVNraFBpRe SRPMADLRYSE - cofrpbeT tilth ¥Fef658 passi ng

ayer hadPRE o SPERRISE s St o By 1B ey e YRR R LR cinoss
of the sgpadyicBrshaet rbsmemdeayi-form the polyurethane foamis reacted
until it doés not flow, followed 30 by post cure to forma pol yurethane
foamed | 49e89]The conditions 35 F-P07321TR(SG for post cure are the sane
as descri bed agggethgggggLs of the polyurethane foamed layer is
10 particularlynot 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.
{01031
The average cell diameter of the cells in the polyurethane
foamed layer is preferably 20 to 300 um, and more preferably

50 to 150 um. When the average cell diameter deviates from this

30 range, the surface smoothness of the material to be polished
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The rel ease sheet on the pol yurethane foaned layer is then released to
obtain a |l ayered sheet. In this case, a skin layer 5 is fornmed on the
pol yur et hane foaned |ayer. After the rel ease sheet is released, the skin

| ayer may be renpved by buffing the polyurethane foafedA73¢aIR (56099] The
t hi ckness of the pol yurethane foanmed | ayer is 10 particularly not |imted.
However, the thickness is preferably 0.2 to 1.2 mm and nore preferably
0.6 tol mm [0100] In the first aspect of the invention, cells in the

"t or confie E?@Lfv’aﬂe?gm%m%ﬁsv tHeopolY e%ficﬂ%feec oatSEPayUTLIS GARCES by i he
Cell strOc P, ararrRerE bl o?‘g?% T Rornec ol KT e 2g 95 01 mor o,

cell structure er connecte nor e,

and pref eraiiey s62%ace dPeach 8102e kallbe d brédeaabegtmﬁ utnher ilagent i on,

t he pol yurethane foaned |ayer has spherical interconnected cells with

sur f acesangdnmetiechrefecabay h6l em arelessned. The interconnected cells 25
are not fﬁ H?i by crushing. [0103] The average cell dianeter of the cells
int pé ; thane foaned |ayer i.s preferably 20 to 300 pm and nore

prefer abI y 9019 120-D é’{%essi‘&?@e’f%acgﬁffeeﬁé e AL es o%r om this

30 range, the surface s mat er | e pol1she
F- PO7321d3R &) e @afltledipakishi Agnitends: vtalbe c;i%heélregatcmﬂl Hmatnheet:bn rd
aspect of the polyurethane foamed layer in the thickness direction is
preferably 50 pm or less, and more preferably 30 pum 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 tec 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
crosslinking density of thematerial shouldbe 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.
[010¢6]
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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of the invention, the average dianeter of the circular holes of the
surface of each of the cells is preferably 100 pmor less, and nore
preferably 50 pmor less. 5 [0104] The average cell dianmeter difference
(maxi num val ue of average cell diameter - m ni num vaFa@0aB82aF&(&§e cel

di aneter) of the polyurethane foaned |ayer in the thickness direction is
preferably 50 pmor less, and nore preferably 30 pmor less. 10 A nethod
for calculating the average cell dianeter difference is based on the
description of Exanple in detail. [0105] A specific gravity of the

pol yur et Haherfoxatdd.ayer is preferably 0.2 to 0.5, and nore preferably
0.25 to ?.i. Xﬁen 15 the specific gravity is less than 0.2, the cell rate
tends tolB&0¢ cessively increased to deteriorate the durability. On the

other hand, Whefolfg,SPELlibe HAYbEVhS PBIIMAR Boahba 1070ssld nki ng

density of the materi 0 owered to attain a certain fixed
modul us pheekbaabilgi Ry ol N0Bhi andasereperedeeat 120 4ditst 8ft.i oiherntset o be
i ncreased and durability tends to be deteriorated. [0106] A hardness of

the pol yepaphgasipsamist Layass tsandterhbaldeylan tXKetREMRLEH meter,
is preferably 10 tq 50, degreeges, 5.and r.e pre _ .degrees.
When thetﬂg%%ﬁmgjﬁgFﬁﬁggggfst?ég%%Fﬁgﬁlfg%&%gfeeéﬁéﬁﬁg%%&?Q@?F%?ﬁqbf t he
layered shegt; s [eRAS:{oh RO, edhic edh rab itiNe Salid atR SIPHAEE e crhidie
material to be polished after polishing tends to be deteriorated. On the
ot her hasnd, thhematheiAlkeo Behavdriebed sfiere poldshiagdégnees to3®et he
hol dability of the material to be polished tends to be 37 F-P07321TR(SGQ
deteriorated.
10  [0108]
The thickness fluctuationof thepolyurethane foamed layer
is preferably 100 ym 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 inventionhas a holding surface having
20 extremely high surface accuracy, the layered sheet can be used
| without separatelybuffing 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
aspectéoftheinventionhasaholdingsurfacehavinghighsurface
accuracy, and the skin layer itself has adhesiveness, the layered
sheet cansufficientlyholdthematerial tobepolished. However,
an adhesive layer may be separately provided.

30 [0111]
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deteriorated. [0107] The conpression rate of the pol yurethane foaned | ayer
is preferably 2 to 10% and nore preferably 4 to 8% Wwen the 5
conpression rate is less than 2% the holdability of the material to be
polished tends to be deteriorated. Wen the conpressi 8nEO/aéTRISFpre t han
10% the durability and the surface snoothness of the material to be
polished after polishing tends to be deteriorated. 10 [0108] The thickness
fluctuation of the pol yurethane foanmed |ayer is preferably 100 pim or

| ess, and nore_preferably 60 pmor | ess. \Wen the thickness fluctuation is
nore than 100 %ﬁ?h?%‘éhlgg%rjeﬂye%%eﬁh%ts R g R isieds 1248 T2 TPEEGR | the

To be. dBlari DS Y ORS] CRE LRLT ayera shaot Shral ned by Lhe.

product i 98pREESBFThedint bt 566086 ABPEELn@bulifacemsntiohi flasua fhekdi ng
surface having 20 extrenely high surface accuracy, the | ayered sheet can
be used atcthvatysepat abelyobsit ¢ et helddndi Tigr Saed widd vwatay @ $8Fi shing

et erd 2| RIS e Lot Sheet 1R, 05 DU LA UL epdet p[gHO] S ne
oL LRATESAORIRG, Layer ol bhestephekayl Buegicamnecis, of Lie et on
itsel f hpsiaghesiveness, the |layered sheet can sufficiently hold the
material to be polished. However, an adhesive |ayer nmay be separately
provi ded. 30 [5mdggb1§rside tape for sticking the layered sheet to a
polishing headmay be provided on the surface of thebasematerial
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
a film. 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 a melting 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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F-PO7321TR(SG Al though the | ayered sheet having no skin layer formed on

t he pol yuret hane foaned | ayer of each of the first to third aspects of the
i nvention has a hol ding surface having high surface accuracy, and can

moi sten the holding surface with water or the 5 |ike toPOUREILERd®A)y hol d
the material to be polished. However, an adhesive |ayer may be separately
provi ded. [0112] A double-side tape for sticking the |layered sheet to a
pol i shi ng head maybe provi ded on the surface of the base material 10 sheet

of the |layered sheet. The doubl e-side tape has a general constitution in
whi ch ancashediniagl a9epauRfet Pridiaifly GHtsothe FReCkHr? it a Hse

mat eri al ;such_as noNWov fabric.and il lL.as ..qf itions of
t he adhe§%§epF§?8i§mﬁﬁcpﬁ§§Oda PUbBES gﬁggﬁvgggﬁégggﬁgl'%eggﬁgggée. 15
[0113] The, RELACESSad Ofs U RANG NG > urA¥ened ishaet cageeufiingnd @ chagrf ourth
aspect o? the invé%ti5% Wil begheséfibed beloaz [%114] The pol yur et hane
f oam as thecmBberdiadvdoasforacnigve hgdr2@epal saurethanaifoagedripayed.can be
produced by applying a nelé%gg met hod, a sol ution nmethod or a known

n

pol yrferi Zat FbR PBEhPRQEEE PR EIC TR 7 SR RAT Ty dTefiod,
ooy Sh R HE e b el B ForRghatl A AT xh ot ond he || e

[0115] p ane foamis ena y neans of

ei ther a ppeagbymeompehbod eomdioee shewesebhRodn RGtiGk Myaubaenure of the
pol yuret hane foamis to mx the first conponent containing an isocyanate

group combataingngorpoperdnd30 and the second conponent containing an active
hydrogen[%ag%?

i0 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
producingapolyurethanefoamedlayerhavingovalcellsaccording
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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39 F-PO7321TR(SG contai ning conpound to thereby cure the reaction
product. In the prepolynmer nethod, an isocyanate-term nated prepol yner
serves as an isocyanate group containing conpound and a chain extender
serves as an active hydrogen group containi ng conpoun8-P87PA1LRéSEhe shot
met hod, an isocyanate conponent serves as an isocyanate group containing
conpound, and a chain extender and a polyol conponent conbined serves as
an active hydrogen containing conpound. [0117] 10 The pol yuret hane foam
can be produced by a nechanical - foam ng nethod and a chem cal foam ng
met hod or the like. A nethod for adding holl ow beads may be used at the
same tinF %%l need. [0118] 15 Particularly, a nechanical foam ng nethod
using a % |%one-based surfactant which is a copol ymer of

pol yal kyl si | oxaneradds ph 184 hefep SoPrsfpabl gy Ase stehl thiespstségone- based
surfactant, SH 192, SH 193 and L-5340 (manufactured by Toray Dow Cor ni ng
Si | i coneuBothaht dojpetsdt iane Rt eg auiplinG stepefaigiincdieresppotatie [0119]
Variqus additives may be m xed; such as a stabilizer including an

ant i Oxi dePPCRe EBri cant, a pigment, a filler, an antistatic agent and

th . 250 hpti i | i : m _ hod of
others [ (])%gegfscr’fh% L9 égn@)ﬁ;r‘%anﬁnmg}'@;rveg{h exanpli&. M- J%®f hod o

produci ng a polyur hane f oamed |ay cells according to the
fourth aspecicoint hesisyeadi oo Hel ovochanetbodeohingasdf peepolmgesuch a

pol yur et hane foaned | ayer has the foll ow ng
producedby 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
a filler such as carbonblackmaybe 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 an isocyanate-terminatedprepolymer) or the second component

30 containing active hydrogen-containing compounds, and the first
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30 steps. 40 F-PO7321TR(SG [0121] 1) The foami ng step of preparing the
cell dispersed urethane conposition and the m xing step of m xing the
respective 5 conponents Case A. The first conponent wherein a
silicon-based surfactant is added to an-i socyanate-t &-RBPA3E&dRpEEpol yner
produced by an isocyanate conponent w th a high-nol ecul ar-wei ght polyol or
the like is nmechanically stirred in the presence of 10 an unreactive gas,
to disperse the unreactive gas as fine cells thereby formng a cel

di spersion. Then, the second conponent containing active

hydr ogenaB8ra et et §oEmPpentdsasade dwniiayhl hstdeges: indihghpraagnce
IomanIeCﬁlar-mei ht Polyols %%9 added t and nix%gvmdth ggefg gl

di spersi 8h 9 B?E%%?% Y 1% J S e thETE ConsoSPEi 5.

necessar ¥el§s%é¥éﬁ&p§@%ar§n@! 3 len 1syebpasseanbait Hlrckorpyberadded to the
second conponent. Se B. A silicon-based surfactant is added to the first

conponenfoePRtai ning an i socyanate conponent (or an isocyanate-term nated
prepol ymer) and/or the second conponent 20 containing active
hydr dgen- cont a# hi AySebnPotkeB, and the conponent (s) to which the

st con-based syrf sctant, |5 added ., SchaDegl L SULrag: g Lbeapr esence

of an unreacti i reactiv as as fine’cellTs thereby

fornming anggl b mslaﬁeéﬁaOBhe_Tﬂasmd t Bet heABENERPegONPONENt i s added to,
andm xed 25 with, the cell dispersion to prepare a cell dispersed urethane

conpositidh23Tase C. A silicon-based surfactant is added to at | east
either of the first conponent containing an isocyanate conponent (or an
i socyanat e-t er fd e etPHrepePymer) or the second conponent

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.

[01241}

15 The unreactive gas used for forming fine bubbles is
preferablynot combustible, andis specificallynitrogen, 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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30 containing active hydrogen-contai ning conpounds, and the first 41
F-P07321TR(SG and second conponents are nechanically stirred in the
presence of an unreactive gas, to disperse the unreactive gas as fine
cells thereby preparing a cell dispersed urethane conﬁbﬁQﬁﬁngR(F@iZZ] 5 2)
Casting Step The above cell dispersed urethane conposition is injected

into a nold, and the nold is then clanped. [0123] 3) Curing Step 10 Wile
the cell dispersed urethane conmposition injected into the nold is heated
to be reacted and cured, the state is held by conpressing or deconpressing
the insi deroPreper ¥ ¢ Gelill d1RBT AP0 (Hih TABBANHOPTPFRSF JHLIRE 15 The
unreactive.gas _us far _formng. fine bubbl i f er.abl.
conbustiﬁgé?réﬁg %gesgégﬁgig EI§EﬁiFF588%,%§? égﬁg%%a%gagﬁ%n g%giide gas, a

rare gasyguphcasvheli unyand- ahgom takdni Ai A @t Pasyt herand stardihle air
dried to renove water is nost “preferable in respect of cost. 20 [0125] As

a stirrifgrdéyigeéngaredispensi agsahrunngadevvee gast igenertiing delrgest at e,
any known stirring deices can be used w thout articuugg limtation, and

speci¥ i cCBkafipl8sPTHETTRIRL A UtRshode fhfel 1 Xangi §58PverS U twiSh-'<E18F
D et 2 oo e SRl B PHL AL ORI TRl ok o1pThe,Shabe of @
whi pper - hypenstiddd ne bhadeodsimg eftaspblsypuspdrtiagf 9rdefl Ba speelsisn
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. 1In 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 ihjected 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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[0126] 30 In a preferable node, different stirring devices are used 42
F-P07321TR(SG for preparing a cell dispersion in the foam ng process and
for stirring the first and the second conponents to mix them
respectively. Stirring in the mixing step may not be EtPP7BRA§TRIBE) f or mi ng
cells, and a stirring device not generating large 5 cells is preferably
used in the mxing step. Such a stirring device is preferably a planetary
m xer. The sanme stirring device nay be used in the foanming step of
preparing a cell dispersion and in the mxing step of mxing the

r espect i Vee compmoeiitinn dasdoreferabhy Q:fefrl-‘cﬁetﬁ&ﬁﬂ% S§u’é¢ﬁ%§h§ PEYBFELYSN rate

of the stirring 10 b]ade _are pref d diy
I e S T L

OperatlogF%&oghg 98H¥6H$18§a|I%ﬁqgﬁﬂiQﬁtéiOQ@kﬁgo QQQS'BftQQChcéﬁtlng

step and e Curing step rn order to produce the 1 pol yur et hane foam
contalnlﬂgeQMQh_@eungJJL@o@ghegﬂpetpendi@ml@mﬂmgtheemaﬁkmpdisepéibnrned.

[0128] 1) Case 1 In the casting step, about 50 volunme % of a cel
di spér sedf 2Deuséthamvréanpositt FbA M8lHnj ected into a nold of which one
side or _an 8&F05|te side is novable, and the upper surface of the noldis
t hen covepea th an upper lid to clanmp the mold. It is preferable that
vent hol g mﬁ cdbscharging an excessive cell dispersed urethane
conp05|t|on en the nmold is conpressed are 25 fornmed in the upper |lid of
the mol d. Ther eafitey cavbihg dthep cebbutdspelsee tiodt Aareel lcdappsicerdn is
heated to be reacted and cured in the curing step the glde of the mold is
nmoved touggﬁba@gscomp051tlon is injected intd a mol the
10 surface of the mold is then covered with an upper lid 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
1lid and/or lower surface of the mold is moved to compress the
mold, and the state is held until the composition does not fiow.
The composition is preferably compressed to 50 to 98% of the
original height, and more preferably 85 to 93%. The composition
20 is 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 of the upper
1id or lower surface of the mold.
25 [0130]
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 1id to clamp the moid. Holes for decompressing the inside of
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the nold, and the state is held until the conposition does not flow The
~conposition is preferably conpressed to 50 to 95% 30 of the original
horizontal width, and nore preferably 80 to 90% 43 F-P07321TR§SC% The
conposition is preferably conpressed so that the exce85F0é32¢&RI(SH spersed
uret hane conposition is sufficiently discharged fromthe vent holes. In
this case, the long axis of each of +the oval cells is roughly

per pendicular to the noving direction 5 of the side surface of the nold.

0129 2) Ca 2 1 h ti t , ] 50 | % of
gispe1seﬁgedPéfﬁdﬁ@Qc%ﬁgﬁéﬁiF%H%Fé‘f ‘@gtou'inggégeu I&F'gﬁﬁgﬁéthﬁper 10

f i ] i ld. It
Sy rer Pabt SRR BEHA R S bR s HBERL0q 0 O SR BT

di sper segh t&@tihaFige cOFRAG 41 OF, When i fedaplrdhemotdmy asseflpaesstéarmed in
at | east one side surface of the nold. Thereafterﬂ whil e the cel
di sper sezndirgtdhatatconpobetlidonnt 1 18héeateed too bt rwacioes and €LPed in the

curing step, the upper lid and/or .l ower surface, of e ld_is nmoved to
conppes b ot Ciin theTetarenly RerELaRcEr FRe obod K6n BB not
flow. qmﬁ: i1 i reter c %, Qf t

ori gi nal é?gﬂt,E%%ggg%ﬁg)gfépgrggkg SgﬁP%Egioo %‘bﬁggiggggf%ggszggis

pr ef er abkdycic anpressedasocthat 1herexgebgipermaldidilspetsedheuhel bane
conposition is sufficiently discharged fromthe vent holes. In this case,
t he | onglixgst bPn eahtled nnkdoval cells is roughly perpendicular to the
novi ng dg&ﬁgffon of the upper 1lid or |Iower surface of the nold. 25 [0130]
3) Case

10 In the method of producing the polyurethane foam, heating
and post-curing of the foam block obtained until the dispersion
lost fluidity are effective 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 slicedusing
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

the oval cells of 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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In the casting step, a cell dispersed urethane conposition is injected in
an anount capable of formng a space into a nold, and the upper surface of
the nold is then covered with an upper 30 lid to clanp the nold. Holes for
deconpressing the inside of 44 F-P07321TR(SG the nbr803B81TBrALY in the
upper lid. Thereafter, while the cell dispersed urethane conposition is

heated to be reacted and cured in the curing step, the inside of the nold
is deconpressed, and the state is held until the m xed sol uti on does not

flow. 5 The conposition is preferably conpressed to 90 to 30_kPa, and nore
pr ef er abt§l boing rosepaion pitthateamad langrighy- kP And BEERSER LHe oval

cells is r hLy r pendj cul_ ar to .t.he heigh | i : . [0131]
10 10t hb TothGa CFPEY QHEiRa  EhE HO) drcrnane Fomm U hed rhg tinasy

post - cur Agnef rddifed 0aml! Ofkn Sbbal diathnidd) ahler Kl seF sabantikastohl uidity
are effective in inproving the physical properties of the foam and are
ext r enel gf phefferaataldel a yéd 82hnot belat fdwet praldustponesfed he Asok yaseilhane

foam_a known catal yst pronoting. polyurethane r aighon, such as,tirtiary
ani né- hased SEAACEASCURRGY Bé tRR/JOLIRE TSI 2 NRAGHRE e PRESTLELal yst

e o g ST L AP AR er, Bl BT\ o oA
obt ai nedpolnuireiRang fRamy psked SrdtGedheskAgfage phraderindes of baad
sawtype slicer to produce a polyurethane foanmed layer. In this case, the
bl ock i snastéceal so amblidleed Ehgradls sbfingnthrefiugedl cBipddisiparallel to
the thi%&ﬂ%ﬁ?tﬁ%?d%&;%%&k%g'8% Eﬁgafé¥3?3% g%%%%'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, whenlL/Sexceeds 3, the foamed layereasilyabsorbs
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 um. 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
ispreferably30% ormoreof all thecellsinorder 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 particularlylimited. However, the thickness ispreferably0.2
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[0134] The pol yurethane foaned | ayer obtained by the process has the oval
cells of which the long axis has parallel to the thickness direction of

t he pol yurethane foanmed |l ayer. The ratio (L/S) 30 of the average nmjor axis
L and average mnor axis S of the oval 45 F-P07321TREE7TR(SH t he
section of the foaned layer is 1.5 to 3, and preferably 1.5 to 2. Wen L/S
is less than 1.5, the nodulus of elasticity of the foaned | ayer cannot be
enhanced, and thereby nodification of the foanmed | ayer cannot be

effectively._ suppressed. As a result, 5 th urf,ace accuracy of the hol ding
sur f acetﬁoﬂdgn h@n%aPQFFaPr 8r6?l§opr§h3& ils et eri orated. Wien the
mat eri al 593P? polished is held using the | ayered sheet, the surface
snnothneés of 'the material to be polished after polishing is reduced. In

addi tion, singRetdie @i abigradw t9f ofhehd ayaned«heeie Esaaksolaesitided, the
10 polishing rate stability in polishing is reduced when the nmaterial to
be polishedfesahéydOudi hg Phe, | apdredrshpeefetablyhe. 8bhee heahd, Thigen L/ S

exceeds 3, the. foaned.]|aye asily absorbs slurry and thereby.the foaned
et swsPPSLEbCaRTEr i bratE [R5 ThTToh Her oD S AHIT4 AP iEIs] “The
aver age L Qr . axi ; < 0 pm
R At v S
axes devfahmelirDagdhi s orange, othbe pmid shinegspate fdicabrbiviyytehdereo be

deteriorated. 20 [0136] The cells in the polyurethane foaned | ayer may
cont ai n thphdricagceeslatepidiret ovWii® sfueYkicw deasatyot adadedliadel is is

prefor ably SeuouoLecgl, 8llotie cdlnd RaldS b8 BHLLSLERY Y v ess
10 material. In this case, permanent distortion tends to be
increased to deteriorate the durabiiity of the polyurethane
foamed layer.
[0138]
The hardness of thepolyurethane foamedlayer 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. Ontheotherhand, theAskerChardness
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 2 to 10%, andmore preferably 4 to8%. Thecompression
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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25 The nunerical rate of the oval cells can be regulated to be the range
of the object by regulating the conpression of the nold or the degree of
deconpression of the inside of the nold. [0137] The thickness of the

pol yur et hane foamed |ayer is not 30 particularly |inFtBe73HWRYEE) the
thickness is preferably 0.2 46 F-PO7321TR(SG to 1.2 mm and nore
preferably 0.6 to 1 mm [0138] The specific gravity of the pol yurethane
foamed layer is preferably 0.2 to 0.5, and nore preferably 0.25 to 0. 4.
The 5 specific gravity of less than 0.2 tends to cause excessjvely high

cell rate to derefhbrhhesefd Wvahiionst bhe Prd Ypsrtireear@ed baned | ayer
On th th d, .th Lfi it i tat th
Cow or oot e ey ranor oS UF oE ' fefl enSle BGEeqalAl B BSCESSL 8L B0 1

s of a nateria rto arn fixed

modul us Whe®ldRd tREEYNESs tiQIK A IBE SN Bl motd tHirS10098, RAEMBASEd
di stortion tends to be increased to deteriorate the durability of the

pol yur et sizmet Hazalredgkayavying 94 39]AsTherdan bnesheoburfiecpotyepehhasne f oaned

| ayer. is preferably 15 10 to 50 degrees_by Asker C hardness, and nore
pref er abPy 45° RSB Yegr e W%@%ra@%r%ﬁe%%md?gl%%%g? h%?\r&i% degr ees

tends 1 oyL eaies 4 hey IRl of WG Al WGl hale laaed, Layer  and

deteriora € surface’s €ss nateri poli shed after

pol i shi nghiSmdesttherdiand i drheAskes Chandessy2d Dicimde o fiabhba flegr ees
tends to deteriorate the holdability of the material to be polished.

[ 0140] Thef Compitbesivmfacat ef ¢het freaped yavermicdbamad fegetrefgined
thickness. It ispreferable that the surfaceof 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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preferably 2 to 10% andnore preferably 4 to 8% The conpression 25 rate
of less than 2% tends to deteriorate the holdability of the nmaterial to be
pol i shed. The conpression rate of nore than 10%tends to_deteriorate the
durability of the polyurethane foaned |ayer and the §uFPaéélERéofhness of
the material to be polished after polishing. 30 [0141] 47 F-P07321TR(SGQ
The thickness fluctuation of the pol yurethane foaned | ayer is preferably
100 pmor less, and nore preferably 60 pmor |less. Wen the thickness

fluctuation is nore than 100 pm the |ayere heet has, | arge_wavi ness. As
@ Fesul 1SCRET BRI Tae et AHTe s HeT e RS BP ¥UTEEnaBe Sratcarter

pol i shi ng. gPdcsc%qtea:leeer ugghgr%ﬁ):a?g%%lv@ aHPl:ieé @k HEBL FOAS s 1S ?g?SSi ng

the thickhess uation-o oan€d layer ‘include a netho

buf fing phse e DisHRe haangtk lpylerurdtircat doamepr badgéersd radto
thickness. It is preferable that the surface of the foaned |ayer 10 is

gr adual | yahdfied dyoublagsite trmebieilers bee polseshatiehbal idieadi fPEr ent
particle sizes_or the Iikg when Lhe suraﬁ:e i S b#f_fed 1£014 The form ng
mat e al toE PREYBESENARE ef PAPSEheRYSTs notS ‘%)%Lf'k? T VAR 1.2 Exanpl es
thereofl L06LIL? AU GNP 1nlonl EhERNERAALG. PAVYRS LT r Al Byl ene,
pol ypropyl'éne, pol ystyrene, polyimde, polyvinyl alcohol, polyvinyl

chl ori depotR fHdlIQUIrTERENbE Aikd asite riwch sashpet \ nvowoetkny Feheicnyl on,
and cel lul ose. [0143] 20 The thickness of the base material sheet is not
parti culamdlyal Erlned. Eddovphas Of eomit wkineans i af g e dR S VabkiNe®. 05 to

0.3 mm i{]néﬁrlgg a(i)f rébeen?taggﬂggyvgngn&l aeéi Qlcgflyixc adhesive.
10 [01l46]
A double-side tape for sticking the layered sheet to a
polishing headmay be provided on the surface of thebase material

sheet of the layered sheet.

i5 EXAMPLES
[0147]
Description will be given of the invention with examples,
whilethe inventionisnot limited todescriptioninthe examples.
[0148]
20 [Measurement and Evaluation Method]
(Measurement of Average Cell Diameter)
The prepared polyure-thane 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 atradename WIN-ROOF) and anaverage celldiameterwascalculated
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thereof. [0144] 25 The |ayered sheet of the fourth aspect of the invention
can be produced by sticking the base nmaterial sheet and the pol yurethane
foamed | ayer together. [0145] Exanples of nmeans for sticking the base
materi al sheet 30 and the pol yurethane foanmed | ayer Fo@@?ﬁgiTRﬁ§E&de a

met hod for 48 F-PO07321TR(SG sticking the base material sheet and the

pol yur et hane foaned |ayer together using an adhesive, and a nethod for
pressing the base material sheet and the pol yurethane foaned | ayer so as
to sandw ch a doubl e-side tape between the base material sheet and 5 the
pol yur et REA® £BE&nBE2FHYEE. V¥hESHoubl e-si de tape has a general constitution
in mhich[gg E?hesive | ayer is provided on both the surfaces of a base

mat eri al é as a nonwoven fabric and a film Exanples of conpositions of

the adhesgivgsha¥REnti Bel Hgerageubben adhrsive andrameaeeylic adhesive. 10
[0146] A doubl e-side tape for sticking the |ayered sheet to a polishing

head maybe pro&i skt oon tdfe téer pacduoedt hel paset hanerfeimed leaerovashe

| ayer ed sheet. 15 EXAMPLES. [0147] scription will be_gjven, of the
inveﬁ%ioﬁbﬁﬁfﬁeéxéﬁpﬁe@?gﬁﬁ?F@aFﬁeniggeﬁtﬁgntF@eﬁoWlFFnﬁggd to*description

oLl cEamRlgn LML AP bhernycoueal b Buglugian ekl aver
| ayer wasnebi &tk Wntfhe thickness direction were drawn on the obtained
image. The average value of the line segment lengths of straight
lines crossing cells 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 preparedbylaminatingtenpolyurethane foamedlayerscircularly
blanked. An air comparison hydrometer 930 type (manufactured
by Beckman Corporation) was used as a measuring device. The
interconﬁected cell rate was calculated by the following
eguation.
25 Tnterconnected 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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a mcrotonme cutter into neasurenment sanples each with the thinnest

possi bl e thickness of 1 mmor less. A surface of a 25 sanple was

phot ographed with a scanning el ectron m croscope (nmanufactured by Hitachi
Sci ence System Co. with a nodel nunmber of S 3500N) atf—&OfegdiTRil §>ét| on of x
100. An effective circular dianeter of each of all cells in an arbitrary
area was neasured wth an i mage anal yzi ng soft (manufactured by M TANI
Corp. with 30 a trade nane WN—ROCF) and an average cell dianeter was
calculated . 49 F-P07321TR( SG d val ues. [0149]

( Measur efBft 28ETag8r dg8MEEFF H#aﬁéF«SP &F%Qi@ﬁ e) A section of the produced

I th f f t 5t
P O N e SR £ i v (O

foamed | gyekedi wioh fOWa A0t thedeht ekBessmgieecédon werle thcaawhionekhe
obtained image. The average value of the line segment |engths of straight
| i nes crpesehgleethickneasbpfrarymdpst beee. ofr Zample wafe SEesd @t @10 |ines

I ted, th fi F
iy @ ot P gt S} FRBS3OE nEbaSEraReeol SBl afaroP e oClr e BUpBEPoBly

cal oul ated and EDecaxer age geth o ARBLE! nulbELeppnee sbm e kU ve -

m ni num va e thickness irection was cal cul ated fromthe maxi nrum

val ue anﬂagﬂwuaambueoflﬁ 0bot hen obé Bl nethmsiesagef cedth doaneher . [ 0150]
(Measurenment of interconnected cell rate) An interconnected cell rate was
measur edlabenﬁdnngcmda:rel%Im%%bg&r@rﬁe@h@a ofHshevehtakner dgaLenent

sarrpl e was_ 20 prepare anm nat i ten yure
ci rcul arT§° BFATKES! Wﬁnthlg Wa“’f‘r?%gﬁ Jn?/%lﬁ t@}ar@%% preac{rgngnufyfacﬁured

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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by Beckman Corporation) was used as a neasuring device. The interconnected
cell rate was calculated by the follow ng equation. 25 Interconnected cell
rate (9 =[(V-VI)/V] x 100 V: Appearance capacity calculated from sanple
size (cnB) V1: Capacity of sanple nmeasured using air FcBRgaril88ASkydr onet er
(cnB) [0151] 30 (Measurenent of Average cell dianeter of interconnected
cells 50 F-P07321TR(SG and average dianeter of circular holes) The
produced pol yuret hane foaned | ayer was parallelly sI iced with a razor

bl ade into sanples each with the thinnest possible, thjckness of 1 mm or

| ess. A sanpl eThEsNiFR@ICBHEAS PP fPh IS &R [EB‘sé?Weds WY Ise @

(manuf actured by Hitac SCI e nnel f

S- 3500N) Eif’e e IQ:h‘? |521ae|on gl%gl%%te gﬁ g?lw%\%%%g{%er ﬁgggﬁ?ﬁing

i nterconpgCchggdvcolhaziun ashaEPEiEAL Yy Ar €ife Ohit REg OBt @eé’eirﬁ%@lomlas _
measured with an i nmage anal yzi ng soft (manufactured M TANI 10 Corp. with

a trade natresWdtR@EEpuredny aheafet hgeitelne tdicaivet @he eeee pakeyliatted from
the neasured values. A circular. hole dianeter of, each of .th

i nt ertonABeEEJ2RE| TRei W%W%r%@??%r“ﬁﬁr%r% VaE H’é%&rséﬂlpl§ﬁdwﬂﬁg dver age

di anet | at ed t
of " Aver a2 br-2a5 & and BV Rdor o s bFE By Eoati s BaTRY: o or
oval cel h%aghﬁeﬁé@%@% pRLyr 8F hpmecrh @gmasiieat pwas sskiecad rirBrehee

t hickness direction with a mcrotome cutter into nmeasurenment 20 sarrpl es.
The sectwen géneashedfbeheeapabarbnthe sanpresswaf 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]
i5 (Measurement of specific gravity)
Determined according to JIS Z8807-1976. 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

o

20 environment of a temperature of 23x2°C and a humidity of 50%%5%

\

Measurement was conducted by using a specific gravity hydrometer
(manufactured by Sartorius Co.,Ltd).
[0155]
{Mezsurement 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 pileduptoathicknessof 10mmormore. Ahardnessmeter (Asker
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phot ographed with a scanning el ectron m croscope (manufactured by Hitach
Sci ence Systens Co. with a nodel nunber of S-3500N) at a nagnification of
x 100. The major axis and m nor axis of each of oval cells in an arbitrary
area were neasured With an 25 inage anal yzi ng soft (nd&mfldcdT@dSey M TAN
Corp. wwth a trade name WNROOF) , and the average mgjor axis L, average
mnor axis Sand L/S were cal cul ated fromthe neasured val ues. The
nunerical rate (% of the oval cells to all the cells was cal cul at ed.

[ 0153] 30 (Measurenent of nitrogen gas perneatjon rate) 51 F-P07321TR(SG
The ni t r 6JETF GBS DBEHEEY i RFF T B52$¢ SULLRESHHIN bf W H IS URECEMEEL sheet

and rel egse, SIgELLYRLE LA g, 30G0LdLngonl oo ASTI R 434 Sacchal | .

Ion " ‘rates ‘'werée neasur ol T"'ow ng net hod.

The basegfpkgrkal s8dsheekeaBddtheatekeaseshggtineeke walt medisuiratio sanpl es
with a size of 12 cnOD . The sanple was sandw ched by two plates having a

gas peneffabedn area of 10 cm O, and a pressure difference was generated
bet ween both the surfaces of the sanple. The nitrogen gas perneation rate
was cal ctMaereHrErREREt AE SPBPESEF19D ER&Rde to tine of nitrogen gas

penetration vo r S.£Lesin, t
pressure diffeégﬁggﬁ&%s§£g5%%gg%%%Biﬁégng%gﬁu?ﬁgB%gﬁb éxwggh%égggﬁ t he
pressur ez rPi £ EQEFONERI ¥RB§E hovOng MRAi ahdddSh]of 156 nidViasw esmpll eaf,

specific gravity) Determ ned according to JIS Z8807-1976. The prepared
pol yur et imdet o leayaremutledit fiowr ¢Rehboim df an Vi gfment @&x8. 5 cm

e S mp e Er e F i n o S R T ATRY S 8 BB HhSLR R, 2R 1 ©
10 a compression rate was measured with a thermometric analysis
measuring device TMA {manufactured by Seikc Instruments Inc.
with a model number of SS6000). The calculating egquation of
the compression rate is as follows.
Compression rate (%)={(T1-T2) /T1} x 100
15 T1: 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/cm2) from a state of Tl for 60 seconds
20 [0157]
(Evaluation of polishing rate stability)
As a polishing device, SPP600S (manufactured by Ckamoto
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 {(CeOz, 5 wt®)
Slurry amount: 250 ml/min
Polishingpad: MHC 14B (manufacturedbyNittaHaas Incorporated)

30 Polishing pressure: 20 kPa
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20 environnment of a tenperature of 232C and a humdity of 50%%

Measur enment was conducted by using a specific gravity hydroneter
(manufactured by Sartorius Co.,Ltd). [0155] (Measurenent of hardness) 25 A
hardness was neasured in accordance with JIS K-7312. FTRE€7gFépa(ER)

pol yur et hane foaned | ayer was cut into sanples with a size of 5 cnx5 cm
(with arbitrary thickness) , and the sanples were left for 16 hours in an
environnment at a tenperature of 23C2C and humidity of 50%% Wen

nmeasured, the sanples were 30 piled up to a thlckness of 10 mmor nore. A
har dnessNwBPeF ?ﬁsR@VOlBQanPO?§ZE?h%S@&nchﬁéFﬁﬁesé nEP8r, pressurized

surface tactur hi ,Ke Y Ltd ) was
contacte@ ﬂﬁ?ﬁ 8fgn§¥§EF?%885 r?age K§9§9§0 égcgﬁgs | at er, the hardness
was nmeaspfedshihQ1B6hed ib®ﬁ§ﬁ/§m§@g of conpression rate) A pol yur et hane
foanmed | ayer was cut out in a circle (wth arbitrary thickness) having a
di anet erNafbdrnoti glessapphessgs pahdshbd:safpl es were left for 40 hours in

an environnent _at a tenperature of_23C2C and huzl,git%/i of 50%Y% V\%
measr ed, 10 aFéﬁﬁﬁre%%?oﬁvﬁéﬁ%emﬁglhﬁﬁéﬁgeaaﬁFt ALY FOREERFR Ghal ysi s

e ur | Do LEhES IR Bl ar U A R SRS, | BN RS oL iGn nothOq? MO0

number |ng equation o t he conpression rate is as
foll ows. ; £oppressignst ate (96 ={(T1-T2) /T1} x 100 15 Ti: the thickness of a
pol yur et hane foaned | ayer when applying a stress of 4.9 KPa (50 g/cnR) to
t he pol yhvethaaedoateithd aydre =f famoamt 0l vadetitcohdngeolo f of edaseconds

T2: the é{];ggngésfsoroef a%é)%lf lérreég gghgggﬁglgg erlg\@g earpspl‘é/y rt%/cm ]
10 x polishing area [cm?] 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 afinal treatedglassplate (100plates, 300 platesor 500 plates)
and then substituting the above values in the following equation.
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 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 (sguare 80 mm} stuck
to a support plate at a pressure of 150 g/cm? for 10 seconds

30 with the glass plate hanged to a load sensor via an adjustable
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a stress of 29.4 KPa (300 g/cn?) froma state of Ti for 60 seconds 20
[0157] (Evaluation of polishing rate stability) As a polishing device,
SPP600S (nmanufactured by Ckanoto Machine Tool Wbrks, Ltd._) was used. A
glass plate was stuck to the produced | ayered sheet ti Va2 IHe
polishing rate 25 stability. The polishing conditions are as foll ows:

G ass plate: 6 inches , thickness: 1.1 mm (optical glass, BK7) Slurry:
Ceria slurry (Ce@®@, 5 W% Slurry amount: 250 ml/mn Polishing pad: MH C

14B (manufactured by N tta _Haas | ncoyporat 30 Polishin ressure: 20
kPa 53 Fimﬁé‘z1T%%¥§13%rP&ékteoWarse‘v'{Sgﬂtﬁ’%ﬁﬂg%fupp&ti gnfHy° "f“g‘f A5 rpm

Nunb f |_ut i f : te: ;40 iS5 | TR 1/ pl at
Nunber of PRaesprBred oM7L £t Serd Bt (R ket MRpal el B e

(Amn) ko £BLds Fﬂ.at@@dé§h@ﬂe§‘s@a$mﬂnﬁt1€§ layegalicsthed edas Fiemuatelil ati on
method is as follows: Average polishing rate = [anmount of weight change
[g] of gll@ds3]pl ate before and after polishing/ (glass plate density

[g/cnB] 10 pol.i shing area [cnR] of glass plate x polishing time [mn])]
x 108° Apdﬁvéﬁri%lpéi‘_t é’r%fstsé‘lfi IaiC%y a(é_%uﬁa&éal culated by determining the

MAXI UM aver agenBoll AL 09 Jithady N BUBLANR! ARG A0S | ighhe At B2 AUE aver age
polishing rate o romafalrst gl/ass plate to 15 a final treated gl ass

pl ate (| @Bephabeasced0poplyatreshenedFdapleat ds)yeranchst erassutest idrutiheg t he

above values in the following equation. A |ower value of the poljshing
rate stabBioliloying)cerdiniprai a surface roughness measuring device

P-15 manufactured by KLA-Tencor.
10 Measurement length: 800 um
Measurement speed: 20 pm/s
Measurement load: 2 mg
[0160]
[First aspect of the invention]
15 Example 1
90 partsbyweight 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 intoa 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
compeosition.
[0161]
The prepared cell dispersed urethane composition was

30 appliedontoabasematerial sheet (polyethylene terephthalate,
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of less change in polishing rate even when a | arge nunber of glass plates
are polished. In the present invention, it is 20 preferable that the
polishing rate stability after treatnent of 500 plates is within 10%
Polishing rate stability (%9 = { (maxi mum average pol FSROA§2LARESG) ni ni num
average polishing rate) /average polishing rate of all glass plates]} x
100 25 [0158] (Evaluation of adsorptive property) A glass plate (50 mMmD x
10 mm t hi ckness) having a snooth surface was adsorbed on a | ayered sheet

(square 80 nm stuck to a support plate at a pressure of. 150 g/ for 10
seconds BDIGKRRASEHY HIEYSERITALE Rafrgel P TPEdU ST 'aéfeingaﬁﬁéstabl e

54 F P0732ﬁ_%1ss er egﬂi %&tﬁ%ﬁﬁg%%}?@r% %oﬁ%e@%ﬁtﬂ% lr%@e%%e?&h@eeonﬁ ant

speed (63 i Ng peé’e el easi ng strengt Pa) when

the gl asgpphgtenypasneeteaspgdthaoatkhecthayenedssbeet mvpssupasoted. to[ 0159] 5
(Eval uation of surface accuracy) The surface accuracy (10-point average

roughnessel®&ayeof reahmeptodulied golywbtprneed osreichang ekay@is Wwasasured on
Lhe 0 Lom g sandliione oh i & S ace [ouess seuting doyies P 1o
oo | A HeemerE g ot o o { REDLLERER: s ot le
Takeda Chpaieakfter, the release sheet formed on the polyurethane foamed
layerwas released. Then, thesurfaceof thepolyurethane foamed
layer was buffed to a thickness of 0.8 mm by a buffing machine
10 (manufactured by Bmitec) 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
ChemicalCo., Ltd.) was further stuckbyalaminator 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
Fxample 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
buffedto athicknessof 0.8 mmbyabuffingmachine (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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Corporation), 10 parts by weight of diethylene glycol, 5 parts by weight
of a silicon-based surfactant (SH 192, nmade by Toray Dow Corning Silicone

Co. , Ltd.)., 0.2 part by weight of a catalyst 20 (No Kao
Corporation) were introduced into a container and ni§é§87%ﬁgﬂ§(gﬁé m xture

was stirred vigorously for about 4 mnutes at a revol ution nunber of 900
rpmby a stirring blade so as to incorporate bubbles into the reaction
system Thereafter, 38.5 parts by weight of MIIlionateMIL (rmade by Ni ppon

o AL e A R oL B Rl [

about 1 i spersed Urethare osi tron. f0161]

The prepafgdias) la dbaRahssd H5alHRRe GRS tRE Mase 3@ canRlli gdeent 0 a
base material sheet (polyethylene terephthalate, 55 F-P07321TR(SG

t hi cknesso @>dmge wolbhgermed skdét di Fher.s@dsboes hmmadtaysicrofivapicelf]
di spersed urethane | ayer was covered with a rel ease sheet %gg%ge%hylene

t er epht ha Q@SS t$f ke’ 0. henRo Wi FhtaEe tipaned ée?s@li'r eé_ the cell
di spar Sed. U §AANg | 8YELa 1A% P J 80U ALBHLS 4 PEnd S ddt L kpERsqW th 2

nip roll cuare m nut es m a pol yur et hane
foaned |laygLyr., Thereafter, the rel ease sheet forned on the pol yurethane
foamed |ayer was rel eased. Then, the surface of the polyurethane f oaned
| ayer waB0b@&¥fed to a thickness of 0.8 mm by a buffing machi ne 10

(manuf actured by Amitec) to give a formhaving regul ated thickness

accur acyEX @after, a tenpl ate was stuck to the buffing surface of the

pol yur et hane f0a0ed 1 2UE1 o 200k @ u O S: SEclfobapey biloubL e, taglc L ape,

manuf act ured by Sui em cal urt’her stuckbya
| amypat orxdpide gHEf @681 164 dfntidha base mmderisl shheat (polpeoHutena | ayered

sheet. Fig.
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. 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

i0partsbyweight of thermoplasticurethane (Rezamin 7285,

30 made by Dainichiseika Color & Chemicals Mfg.Co., Ltd.) were
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1 shows a photonicrdgraph of a cross section of the polyurethane foaned

| ayer. It can be seen that spherical cells are formed in the polyurethane
foamed | ayer. [0162] 20 Exanple 2 The cell dispersed urethane conposition
prepared in Exanple 1 was applied onto a base materi &-P8H8éLTREEFYet hyl ene
terephthal ate, thickness 0.2 nm to forma cell dispersed urethane |ayer.
Thereafter, the cell dispersed urethane |ayer 25 was cured at 70C for 40
mnutes to forma pol yurethane foanmed |ayer. Then, the surface of the

pol yur et hane foaned | ayer was buffed to a thickness of 0.8 nmmby a buffing
machi ne PHERGHERE dredV RAF MhiYeE§elot @%H&emﬁ?ﬂa@?%d? J@Pﬁ?éar{em ckness
accur acy Ay I K » buf fi I f.ac the 30
poIyuret%%Héﬂﬁggﬁg%%%gﬁgFfﬁgﬁd%%gdﬁggFggggd%ﬁf%ggg? 5ﬁ£%§§F§g% Sggg

F- PO7321TR{S63 md toPeia IHEACT (Woad i ySeiies e rEp@heala t€y. thit#hewnas
further stuck by a lamnator to the surface of the base material sheet to
produce @.faymietiosheen. aFi grekhghew§iamphdiaierbpaphcitd uzetdrass section
of the polyurethane foaped |ayer. It can be 5 see hat spherical cells are
formod | B THEOBGr yiR EPhRE FoSREYaPagePPoroTBat DEKANPF 8 SN TRECES! |

di sperse £ < |yt e Hy OiﬁﬁﬁﬁﬁL 1..was. appl bgd onto a
base mat r#g w%ﬁggt ?ggfﬁgtﬁgﬂéﬁg B?éggght%%%é%e t H%Lngés 0.2 mm to form
a cell dhopessed repeibaneihayeyl fdhranetie dispetsed whetbapeal ayer was
covered wth a release sheet (polyethylene terephthalate, thickness 0.2

m) subjeelpdrehart égsvetrlaaiarne s tPrmedel | TRigR partseap latet frmetuck

tothe surface of thepolyurethane foamed layer, anda double-side
10 tape (double tack tape, manufactured by Sekisui Chemical Co.,
Ltd.) was further stuck by a laminator to the basematerial 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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15 layer was regulated to be 0.8 nmin thickness with a nip roll, and then
cured at 70C for 40 mnutes to forma pol yurethane foaned |ayer.
Thereafter, the rel ease sheet fornmed on the polyurethane foaned | ayer was
rel eased. A skin layer was forned on the polyurethane foaned | ayer.
Thereafter, a tenplate was 20 stuck to the skin |ayer, and a doubl e-si de
tape (double tack tape, manufactured by Sekisui Chem cal Co., Ltd.) was
fuether stuck by a lamnator to the surface of the base material sheet to
prghuce a |layered sheet. Fig. 3 shows a photom crograph of a cross section
of ;f he pol yuret hane foaned layer. It can be 25 seen that spherical cells

ar& formed ip the polyurethane foamed Iayer. [0164] Conparative Exanple 1
| Oparts bywej:ght|of gherntplast c urethane (Rezam n7285, 30 nmade by
Datni chi sei kg Col @r= &-Thapi|cgl 5 Mg. Co., Ltd.) were 57 F-P07321TR(SG
di §sol ved i n|90|pari s Ky |wei ght of dimethylformani de to prepare an
ur gt hane sol |t i qn e lurletthane sol ution was applied onto a base nmaterial
sheet (polyetwylena:terephthalate, thickness 0.2 mm) to form an urethane
film Thereafq g, stheyrgthanel 5 fil mbase material sheet was dipped in a
DVF-wat er mi et Une” o DVR/ watler = 30/70) for 30 minutes and di pped in water
for 24 hour$St e repllade ldilnet hyl f or mani de by water, whereby a
polyurethaneéfoaneq;Iayer was fornmed. Then, a tenplate was stuck to the
surface of the pob yurlet hqaee dopned | ayer, and a doubl e-side 10 tape (double
tack tape, n%pufdéqyrec by |Sek) sui Chem cal Co., Ltd.) was further stuck
by a | am nater—tothe Basetmaterial sheet surface to produce a | ayered
sheet. Fig. 4 spows g |photom crograph of a cross section of the
pol yur et hanel fogned |ojo|o| o
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| ayer. It can be seen that thin and | ong drop-shaped cells are 15 fornmed in
the pol yurethane foaned layer. 58 0 C4H H N M;~orornmmNa sa a
ro WNN NNNowd4~r r m~ ana NOro~or mm aar b-Ha) C0O
00 co+J"1LouOu-0 pmr Lnio (.0 5ri i4 MMNVPR/3OLERERM O N
tea' do S4 -- c<r vm O UIn

[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 groups 3}, 40partsbyweight of polycaprolactonetriol
(madglﬂrDaicel 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 éarbodiimide—modified&%DI
(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/QH=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 107! [cm’/cm®- 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% 10710
[cnﬁ/cmz-s-cmﬂg]) subjected to release treatment. The cell
dispersed urethane layer was regulated tobe 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 releaséd. A skin
layer was formed on the polyurethane foamed layer. Adouble-side
tape {(double tack tape, manufactured by Sekisui Chemical Co.,
Ltd.) was stuckby 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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WWWO0 WF-PO7321TR(SG [0165] As can be seen from Table 1, the polishing
rate is not easily changed even if a |l arge nunber of wafers are polished
by using the | ayered sheet produced by the production process of the
present invention. [0166] [Second aspect of the invedtiESMP21ERdRFle 1 60
parts by weight of a high-nol ecul ar-wei ght polyol EX-5030 (nade by Asahi

d ass Co., Ltd., OHV 33, nunber of functional groups 3), 40 parts by

wei ght of pol ycaprol actonetriol (made by Daicel Chem cal Industries, Ltd.,
trade nane: PCL305, OHV 305, nunber of functional groups 3), 5 parts by
wei ght oExampdel Econ- based surfactant (SH 192, nade by Toray Dow Cor ni ng
Silicone Co. , Ltd.) and 0.18 part by weight of a catalyst (No.25, nmade by
Kao Cor por at i oR)layered slieodueegriottuces gobhhaisage maniemax el Bxgmplepare a
second component (25C). The average hydroxy value (OHvav) was 141.8 ny
KOH g (cal entabedtNat ug) re badst heheaw etrageypurdyerer(d awadd HwAotyicbwal

groups was 3 (calculated value) . The second conponent was stirred

vi gor ousty. byred. stigyépu béader F38; abauiknédsm,n0t 65 mh; avirenaadait igas number
of 900 rpmso as to incorporate bubbles into the reaction system

Ther eaf t gbrmdQt3oRaFd Se by Wi ghtoof [ Get/adi k ntdeg MPdidd adelDin plbck! i onat e
MIL, made by Ni ppon Polyurethane I ndustry Co., Ltd. NCOWM % 29 wt % 25C) as

the firsteCoaRopEnt uer §hégée€ie£erwéd 60 E=BRIB2LTR( $Ben SeREieaMPONeNt
(NCO OH=1.1), and stirred for about m nut e o prepare a cell dispersed
urethane %QHR9§6£§&¥bthanefoamedlayerwasobservedunderandcroscope,
spherical interconnected cells with surfaces in which circular
holes had been formedlhad been mainly formed.
[0169]
Comparative Example 1
AlayeredsheetwasproducedinthesamemannerasinEgample
1 except that a release sheet (made by 0Oji Paper Co., Ltd.;
separator 70GS; thickness, 0.058 mm; nitrogen gas permeation
rate, 1.06x10°% [cm®/cm®- s+ cmHg] ) was used inplace of the release
sheet described in Example 1. Whena sectionof 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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[0167] The prepared cell dispersed urethane conposition was applied onto a
base material sheet (polyethylene terephthalate; nmade by Toyobo Co., Ltd.;
Toyobo Ester E5001; thickness, 0. 188 mm nitrogen gas perneation rate,
3.72 x 10-11 [cnB/cnRscnHg] ) to forma cell dispersed urethane |ayer. The
cell dispersed urethane |ayer was covered with a rel ease sheet
(pol yet hyl ene—terephtthatate; made by Toyobo Co., Ltd.; Toyobo Ester E7002;
thkckness 0. &% nﬂ] n{tfogen gas perneation rate ,1.15 x 10-10

[c /cnzsan @ ceedhtio rel ease treatnent. The cell dispersed
ur gf hane Iay ng pullated to be 0. 8 nmin thickness wth a nip rol
(cEearance 0. and The cel |l di spersed urethane |ayer was then cured

at o40C for 60 nlnutes to form a pol yurethane foamed | ayer. Thereafter, the
reflease sheet . forned|on the pol yur et hane foaned | ayer was rel eased. A skin

| affer was forﬁhﬂ on} the|polyurethane foamed | ayer. A double-side tape
(dgubl e tack kﬁ ey @?1uf&¢tured by Sekisui Chem cal Co., Ltd.) was stuck
by a Ianlnatom ot fe|Syrface of the base material sheet to produce a
| ayer ed sheetg fhen| a| sectijon of the pol yur et hane foaned | ayer was
observed under a mEcrosg¢ope, spherical interconnected cells with surfaces
i n which circuiar ~holes wefe forned had been mainly formed. [0168] 61
F-P07321TR(CC}+ Exampl e 2 | ayered sheet was produced in the same nmanner
as in Exanpleoaﬂ-exd@jﬁ that a rel ease sheet (pol ypropyl ene; nmade by Toyobo
Co., Ltd.; Toyoﬁé$ S| F4256;, thickness, 0.05 mm nitrogen gas perneation
rate, 2.33 X ﬁb-Q [enmB/¢nR | s cnHg] ) was used in place of the rel ease
sheet descrijpéd in Expnple |L. When a section
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Nitrogen gas
permeation rate
{cm®/cm?e s+ cmBg)

1.15 x 10719

2.33 x 107°
1.06 x 107°

[Table 2]
Example 1
Example 2
Comparative
Example 1




of the polyurethane foaned |ayer was observed under a m croscope,
spherical interconnected cells with surfaces in which circular holes had
been formed had been mainly forned. [0169] Conparative Exanple 1 A |ayered
sheet was produced in the same manner as in Exanple E‘BQ&@%ETMﬁtG)'a
rel ease sheet (made by Qi Paper Co., Ltd.; separator 70GS; thickness,
0.058 mm nitrogen gas pernmeation rate, 1. 06 x 10-6 [cnB/cn2 s cnHg] )
was used in place of the release sheet described in Exanple 1. Wen a
section of the polyurethane foaned |ayer was observed under a m croscope,
spherical017VBi erconnected cells with surfaces in which circular holes had
been formed had been mainly formed. 62 C/ UN _c¢ co NCNWmrn S4 tP
0.'i MMN H &€ tholaerNdMheets GDER4AmEl epch@ve exiredelQ) hdgho O1 O
ONMmMmH -0a

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 groups 3), 40partsbyweight of polycaprolactonetriol

(madebyDaicel 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 (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 (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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ri paama mmmHXxXx 0x ox WWUWF-P07321TR(SG [0170] Since
the | ayered sheets of Exanpl es have extrenely high surface accuracy, the
| ayered sheets have excellent adsorptive property. CA-PA&38iRB(Sfand,
since the | ayered sheet of Conparative Exanple has | ow surface accuracy,
the | ayered sheet has inferior adsorptive property. [0171] [Third aspect
of the invention] Exanple 1 60 parts by weight of a high-nol ecul ar-wei ght
pol yol ~ EX-5030 (made by Asahi dass Co., Ltd., OHV 33, number of
funct i onlay wgrianiso8)a c40a pust s(Neywidi )gherefirgatodimmdiateeneentakinetmde
byDai cel Chem cal Industries, Ltd. ,PCL305; OHV305, nunber of functional
groups 33ndSepeed stdyprepapd ofseccid iccopdiassed (Zafact Ahe 48292, nade
by Toray Dow Corning Silicone Co. , Ltd.) ,

hydroxy value (OHVav) was 88.84 mg KOH/g (calculated value),

and the average number (fav) of functional groups was 2.98

(calculated value). The second component was stirred

vigorouslybyastirringblade for about 4 minutes at a revolution

number of 900 rpm so as to incorporate bubbles into the reaction

system. Thereafter, MillionateMTL (25.2partsbyweight, 25°C)

as the first component was added to the second component

(NCO/0OH=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 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., OHV28, conversiontonumbexr 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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and 0.18 part by weight of a catalyst (No.25, made by Kao Corporation)
were introduced into a container and m xed to prepare a second conponent
(25C). The average hydroxy value (OHvVav) was 141.8 n% %cal cul at ed
val ue), and the average nunber (fav) of functional g G@’ﬁg 43R(&&cul at ed
value). The second conponent was stirred vigorously by a stirring bl ade
for about 4 mnutes at a revolution nunber of 900 rpmso as to
incorporate bubbles into the reaction system Thereafter, 40.3 parts by
wei ght of carbodiinm de-nodified MD (nmade by N ppon Pol yurethane Industry
Co., Ltdof avchtrénate(r2SINeore%Poraduged 8ntp-Pgrstefres@nd pdepdas t he
first conponent were added to the second conponent (NCO OH=1.1) and
stirred torpmysute 4 ssicondecompprepar@5a Ciel | Thediagseegsdh yd eetaNe lue
conposition. [0172] The prepared cell dispersed urethane conposition was
appl i ed @oHiva®) base ikat.dr mgl KSéet ((gpalulettind enéueer, ephd HAleabeeragki ckness
0.2 M) to forma cell dispersed urethane |ayer. The cell dispersed

ur et hanenliayer Wesv corefetdcwibhad dehensaasheess (@olyeldtyderealue) .
terepht hal ate, thickness 0.2 mm subjected to release treatnment. The cell

di sper sednHrLIAaRe cba 8he%5wa§ egulraletvi §obeudl P Hymi st thk nkpessadei th a
nip roll (clearance and cured at 40C for 60 mnutes to forma

pol yur et @éPeabé&@rﬁe%lh@t%rs a%hﬁr%éﬂtlér@%dn%&a%& sheetphdded eo the
pol yuret hane foaned | ayer was rel eased. A double-side tape (double tack

tape, maE'H{; %HE%er%ulggfé§uﬁ_n%e galo00richt dykt WS PRUFKaPYeR, | am nat or

to the sur se materl sheet to produce a | ayered sheet. Wen

a sectl ofy ﬂl&h tel?/ﬁl]_?’k'é&%p@r conn ct eggﬂtayﬁg W%ﬁo@ﬁ%rf]ﬁ%y%ﬁ&ﬁ thi rcul ar

m cr oscope erl ca c€l surfaces in
was added to the second component (NCO/OH=1.1), and stirred for

apout 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
oprlytetramethyleneetherglycol(madébybﬁisubishiChemicél
Corporation, PTMG650, OHV 173, number of functional groups 2)
were introduced intoc 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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hol es had been forned had been mainly formed. [0173] Exanple 2 EX-5030 (85
parts by weight) , PCL305 (13 parts by weight) , 2 parts by weight of

di et hyl ene gl ycol (OHV 1057, nunmber of functional groups 2) , SH 192 (5
parts by weight) , and 0.34 part 65 F-P07321TR(SG By BAEISFAIRISG

catal yst (No.25) were introduced into a container and mxed to prepare a
second conponent (25C). The average hydroxy value (OHvVav) was 88.84 ng
KOH g (cal cul ated value), and the average nunber (fav) of functional
groups was 2.98 (calculated value) . The second conponent was stirred

vi gor ouslrgalpyianstontangebl adehdoeathont thay maseseactadrevolaidwn 4 nunber
of 900 rpmso as to incorporate bubbles into the reaction system Thereaf
ter, M| hioomatehMd th25t2mparssuby wigilght tBBGQeaasidaheykitest wes imedaent was
added to the second conmponent (NCO OH=1.1) and stirred for about 1 mnute
to prepare @bded §0°dicopeysate i 64 hane ceonpesicd-tenni aereairepo 1gmeayer ed
sheet was produced in the sane manner as in Exanple 1. Wen a section of
t he pol yur givhang+koaned l;ager was observed under a mcroscope, spherical

i nterconnected cells with surfaces in which circular holes had been forned
had been ;pahghy formed. [0174] Exanple 3 45 parts by weight of polyner

pol yol -940 (made by Asahi dass Co. , Ltd. , OHV 28, conversion to

number  of fU“CkhoEébc%ﬂaﬁél-té}m&Ha\e’@'ti@?;;%% RE:DBI (hokesaipdengl a

styrene-acrylonitril e copol yner were d , 35 parts”by wei ght of

POy SRR COE el VRO LELVER R0, e by st seoa
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 revelution number of 900 rpm so as to
incgrporate.bubbles into the reaction system. Thereafter, the
firstcomponentwasaddedtx>asecondcomponentinwhidnl5parts
by weight of triethylene glycol (OBV 747, number of functional
groups 2) regulatedtobe25°Cand0.12partbyweight 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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PCL305 (10 parts by weight), diethylene glycol (10 parts by weight),
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 a repare a
second conmponent (25C). The average hydroxy val ue CEV55?§§EER1§§?

KOH g (cal cul ated val ue), and the average nunber (fav) of functlonal
groups was 2.55 (calculated value). The second conponent was stirred
vigorously by a stirring blade for about 4 mnutes at a revol ution nunber
of 900 rpmso as to incorporate bubbles into the reaction system

Ther eaf tepmpapptivena¥an®re {39 parts by weight, 25C) as the first
conponent was added to the second conponent (NCO OH=1.1), and stlrred for
about 1 ni nut eEX05pP@p&lepartelty dedgbitsed %dﬁbpééﬁﬁ6§iW?6ﬁ
Thereafter, a | ayered sheet was produced in the sane manner as in Exanple
1. \When diseiylene ol yché (b gue eblvares Froanesi+ by S neas sopgepvaltiunder a
m croscope, spherical interconnected cells wth surfaces in which circular
hol es haghderr3d eard byadehean ofad ntatd oystedNd.@E)5werEx anpkeducPRM2000
(700 parts by weight) and 150 parts by weight of polytetranethyl ene

et her gl y£ot o Ghaget HyndM t=sithishéd GrepirephreGspooati aimpREME6505 " OHV 173,
nunber of functional groups 2) were introduced into a contai ner and

dehydr atege URden geapgesky REASSUIGHTOY) aBeuls 12 eyrKowid echebngasedr red.
Thereafter, the |nS|de o¥ the reaction contai ner was substituted by

ni troge alééf gﬁ&i%jﬂyaW%kgﬁh AfhmMel! i 2831 o MR M griskge R¥sN ppon
Pol yur et hane stry Co Ltd.) were introduced into the 67
F_P0732;5T§§K%calculated value). The second component was stirred
vigorouslybyaEmirringbladeforabout4ndnutesatarevolution
number of 900 rpm so as to incorporate bubbles into the reaction
system. Thereafter,MillionateMTL(21.4partsbyweight,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
ofthepolyurethanefoamedlayerwasobservedunderan&croscope,
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
hour whilebeingstirred. Thereafter, theinsideof thereaction
containerwassubstitutedbynitrogén. Millionate MT (635 parts

by weight) was introduced into the reaction container.

Thereafter, they were reacted for about 4 hours to synthesize
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reaction container. Thereafter, they was reacted for about 4 hours while
the tenperature wthin the reaction systemwas held at about 80C to

synt hesi ze an i socyanate-term nated-prepolyner A (NCO W % 7.53 w9 .

[0176] An isocyanate-terninated-prepol yner A (128 par tEs B/ 324dRHS) and

SH 192 (5 parts by weight) were introduced into a container and m xed. The
m xture was regul ated to be 40C, and defoaned under reduced pressure to
prepare a first conponent. The first conponent was stirred vigorously by a
stirring blade for about 4 mnutes at a revolution nunber of 900 rpm so as
to i ncorpoisveybubbteserminatad-peapoivnes\BilRD Tiete st @ks) thd e i rst
conponent was added to a second conponent in which 15 parts by wei ght of
triethyl ehe geypelratGeé ¥4Thinuther refictiinnt spsaeén wraupsl@)atr edpdudt ed to
be 25 C and 0.12 part by weight of a catalyst (No.25) were m xed

(NCO OH=302%). and stirred for about 1 mnute to prepare a cell dispersed
ur et hane conposition. The average hydroxy value (OHvav) was 177.2 ng KOH g
(calcuIaQ@q7gglue), and the average nunber (fav) of functional groups was
2 (calculated value) Thereafter, a | ayered sheet was produced in the sane

manner as in BExgapligolyaWARR -2 <386 H0R L rhe 1vRely W qtikangafeaney | ayer

was observed un a mcroscope, spherical interconnected cells with

er
surfaces . j i\C i &GU r h ) F for med.
L7 el RS A e B2 o oy R B e RS SaL mYo 1

vl ht) " PE.303 (3 Rarts be SO ool Syl ensel Yeole L2 Part ey

wei ght), "by part by wel ght of a catal yst

(No. 25) @%E%Je%t%%%%%%%e 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 wgight)
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 celis.
[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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into a container and m xed to prepare a second conponent (25C) . The
aver age hydroxy value (OHvVav) was 75.24 ng KOH g (cal cul ated value), and

t he average nunber (fav) of functional groups was 2.98 %g%bﬁghzggg val ue) .

The second conponent was stirred vigorously by a sti Frif r about

4 mnutes at a revolution nunber of 900 rpmso as to incorporate bubbles
into the reaction system Thereafter, MIlionate MIL(21. 4partsby

wei ght, 25C) as the first conponent was added to the second conponent

(NCO OH=1.1) and stirred for about 1 mnute to prepare a.cell dispersed

ur et haneredipedi PreasuThefesr ebputall Bperedhdie e gs ShiddGeed in the sane
manner as in Exanple 1. Wen a section of the pol yurethane foaned |ayer
was obsefhedeafider, &hei trotdeopd, therbsrcEbPhsandite afdepe YOSt 1E8trs. [0178]
Conpar ati ve Exanple 2 PTM3650 (850 parts by weight) was introduced into a
cont ai neby rérccdrdmdr M éd ionder M2 dG28danrtesbyme odrt Jabas tint rodggednhi | e
being stirred. Thereaf ter, the inside of the reaction container was

subst it ui gto3henirésogeon Mdrddiorat.e NRe83% tear,t shepyews ghtJtedgor
introduced into the reaction container. Thereafter, they were reacted for

about 4 heyhs A sydt besindt e 6L Fal 632YERaEE)-teaminated-prepolymer
i socyanat e-term nat ed- prepol yner B (NCO Wt % 6.99 wt% while the

t enper at gr gecw tiRk M 1 Mes KRAOL LR 1sySh & Matip® el g ealvi ghott th8@6adtAbdn9] The
i socyanat e-t er m nat ed- prepol yner B (150 parts by weight) and SH 192 (5

BSEtSaﬁésﬁgkggaﬁagﬁﬁgégng?gggggg ggte.a container, mxed, regulated to be
) pressure to prepare a first conponent. The
first [0181]
The isocyanate—terminateawprepolymer 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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conponent was stirred vigorously by a stirring blade for about 4 m nutes
at a revol ution nunber of 900 rpmso as to incorporate bubbles into the
reaction system Thereafter, a second conmponent 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 mxed was added to the first conponent

(NCO' OH=1.25), and stirred for about 1 minute to prepare a cell dispersed
urethane conposition. The average hydroxy value (CHvVav) was 259.1 ngy
KCﬁ@g (cal cul ated val ue), and the average nunber (fav) of functional
grqglips was 2 (calculated value). Thereafter, a |ayered sheet was produced
i n&he sanme nmanner as in Exanple 1. Wen a section of the polyurethane
foaned | ayer was observed wunder a m croscope, nost cells were independent
cel?s. [0180] Conpar ative Exanple 3 PTMX000 (550 parts by weight) and

PTNE650 (200 nart: y ht) were introduced into a container, and
dehydr at ed undgr 3 ?1TF(SG rleduced pressure for about 1 hour
whiTe being >tﬂﬁjed o afg er,, the finside of the reaction container was
substituted b&gpmtrgg I ijopate: NT (620 parts by weight) was
i ntroduced inﬁdiﬁh N "o dont ai ngr. Thereafter, they were reacted for
about 4 hours Ed*synt| an |i socyanat e-t er m nat ed- prepol yner C (NCO wt %
11. 73 W% whiite tet ture Withijn the reaction systemwas held at
about 80C. [01§1] The |i anatie- t er mnat ed- prepol yner C (137 parts by
wei ght) and $Ha192 (5 §¥ wei ght )] were introduced into a container,
m xed, regulitgdéﬁp Be 4 . d 8e1@§ned under reduced pressure to prepare
a first conpongrit. TRe TS o
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conponent was stirred vigorously by a stirring blade for about 4 m nutes
at a revol ution nunber of 900 rpmso as to incorporate bubbles into the
reaction system Thereafter, a second conponent in which triethylene
glycol (25 parts by weight) regulated to be 25 C andF0F§93garR (5F) wei ght
of a catalyst (No. 25) were m xed was added to the first conponent
(NCO OH=1.15), and stirred for about 1 mnute to prepare a cell dispersed
uret hane conposition. The average hydroxy val ue (CHvav) was 252. 15 ng
KOH g (cal cul ated value), and the average nunber (fav) of functional
groups wh9182{cal cul ated value) . Thereafter, a |ayered sheet was produced
in the same nmanner as in Exanple 1. \Wen a section of the polyurethane
foaned | ayer wasnedsereedaveanddrsheateroScBpenpanst lcepl § haFe fRdependent
cells. 72 U El E N M O P l1la) 111 D> -HalJJJ 11 OHOLOHNO
a X O MMGErNdMnectd celN etrikcthir€, vihe Ca@erkld 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 groups 3), 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

mixedtoprepare a second component (25°C). The secondcomponent

was stirred vigorously by a stirring blade for about 4 minutes

at a revolution number of 200 rpm so as to incorporate bubbles
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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%, 25°C) as the first
component was added to the second component (NCO/0OH=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 set to 31lmm (88 volumé %) .
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, 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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NNr NOCNto Um r IOto tO NN~+) MHNMC .i rl -HN-HMd) a)

a) a) ma) ma) ma) rl rl HHI-1 H-arl Prl paaaaroaroarda
ro EXXXOXOXO0OX WWWWUWU WU WF-P07321TR( S % g ZZ%5 Si nce
the | ayered sheets of Exanples 1 to 4 have an intercBnReéBedIReFE!
structure, the |layered sheets have high surface accuracy and have
excel |l ent adsorptive property. Although the |ayered sheet of Conparative
Exanpl e 1 have an independent cell structure and have excell ent adsorptive
property, the layered sheet have poor surface accuracy Therefore t he
pol i shi mf wiief sheetywas phefeadtly iambuld sy ms6l lélﬁfedmﬁﬁuﬁéFFélﬁieﬁg Vs
reduced. The | ayered sheets of Conparative Exanples 2 and 3 have an

i ndependemtt ee)l Linst i tdtteutlei ckaads asespodie Gdbbrptihargrbpeguyabnidsur f ace
accuracy. [0183] [Fourth aspect of the invention] Exanple 1 60 parts by
wei ght ofhea dHighered e cidarsams} ghttheobydif edEXh&@30wasagenbheAsdhitoGrass Co.
Ltd., OHV 33, nunber of functional groups 3), 40partsbywei ght of

pol ycaproi agdonetsf ol dovece dye Hoh cel p&henievhahadfistmedslayed., PCL305,
OHV 305, nunber of functional groups 3), 5 parts by weight of a

silicon- @?@@é&ﬁ&%ﬁ Ashafio (W dO%ansademy Teyay Dew BertistgmaSekiiadne Co. |
Ltd.) and 0.18 part by weight of a catal yst (No. 25,

sheet(polyethyleneterephthalate,thlcknesso.me)werestuck
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 7

45 parts by weight of polymer polyol EX-940 (made by Asahi
GlassCo., Ltd., OHV28, conversion tonumber 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 groupsZ?},
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
toprepamaasecondcomponent(25°C}. The second component was

stirred vigorously by a stirring blade for about 4 minutes at
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made by Kao Corporation) were introduced into a container, and mxed to
prepare a second conponent (25C) . The second conponent was stirred
vigorously by a stirring blade for about 4 mnutes at a revolution nunber
of 900 rpmso as to incorporate bubbles 73 F-P07321TRESEP 73EALE (Phe
reaction system Thereafter, 40.3 parts by weight of carbodiimde-nodified
MDI (made by Ni ppon Pol yurethane I ndustry Co., Ltd., MIlionate MIL, NCOwm %
29 wt% 25C) as the first conponent was added to the second conponent

(NCO OH=1.1) and stirred for about 1 minute to prepare a cell dispersed

ur et hanea rewpusitdprumpersdf 9PRerpm(do df el searopethgnddositPon was
injected into a nold (wwdth 800 mm |ength 1300 nm height 35 unti |
the hei ght oéatt gomn dssiirdrace Thasesdttero BidmiegstedTihe( 3§ partisepyaf t er,

t he upper surface of the nold was covered with an wupper lid in which vent
hol es of wéligBtympoece Asorted Birsin commprnaait wfs Riddad acclcdep sebennpl d.
Thereafter, while the conposition was heated at 70C to be reacted and

cured, thempbdensunNcay@H=afl. Iheamdkdiwasdmoteshoand rtie: et paspal-ewi dt h of
the nold was conpressed to 700 mmfrom 800 mm The state is held until the

m xed sohutdpn Hogse LG Lr@WhaflRecexpe8$tYEnCONPOSHé4 e Mas ldiyeebar ged
fromthe vent holes. Thereafter, the conposition was post-cured at 70C for

1 hour tanaBtaiBsappehyueat hanentoadamebhasker( 8485h Hekfgia band saw type
slicer (manufactured by Fecken Corporation), the pol yurethane foam bl ock

was sliciglgq that the long axis of each of oval cells was parallel to the
t hi cknes igection to obtain a pol yurethane foam sheet. Then, the surface

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 1360
mm, height 35 mm) until the height of liguid 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 705C 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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74 F-P07321TR(SG of the sheet was buffed by a buffing machine
(manufactured by Amtec) until the thickness was set to 0.8 nm thereby

regulating the thickness accuracy. The buffed sheet nto a
di aneter of 17 cmto obtain a pol yurethane foaned Iayéﬁﬁoygﬂiﬁgﬁ t he

pol yur et hane foaned | ayer and the base material sheet (polyethyl ene
terephthal ate, thickness 0.2 nm were stuck together by a doubl e-side tape
(doubl e tack tape manuf actured by Sekisui Chem cal Co., Ltd. )
Thereafter, | ate was stuck to the bhuffin urface of th

pol yur et hane f q dyErpants él’du‘tﬁ?éggFHe R §d§M% § R¥e et

manuf act ured by Sekisui Chem cal . Ltd%_lwas further stuck y

| ani nat stiethyirnsatyaed 2d?arttﬁrébba?§é9ﬁ?§t erdtatl ThéePaEb s HVoeRES B 1 ayer ed
sheet. [0186] Exanple 2 45 parts by wei ght of polynmer polyol EX-940 (nmade
by Asahianddlask¥ @ert, bytdeigilOH\WR S cadrmlersdi dNot @Snuribee Uit¥edetsdnal
groups 3) in which polyner particles nade of a styrene- acrylonltrlle
copol ynemtwes editsferssgdan3higarttso pyepeirght setond component (25°C) .

pol yt et r anet hyl eneet her gl ycol (nade by M tsubishi Chemi cal Corporation,

PTMZ2000heO6lW o8 d dutiheieof wagnst i onadl wrgnesyly bPCL305 riGigpatade by
wei ght), diethylene glycol (10 parts by weight), SH 192 (5 parts by

wei ght) ¢ ANdpdu5 4pal hubys Wtk ghirevefl ud ieat alyber(db.9@brpese asttoeduced
into a container and mxed to prepare a second conponent (25C). The second

conponent, é’éﬁ? ot d A SOrQUs] et Festd1dd gyl ade froferah@lerd m nutes
at 75 F-P0O7321TR(SG a revolution nunber of 900 rpmso as to incorporate
bubbl es \j;ntq o A& 8ACLI PPaS¥S M ThRLCS S &F) M thd eRake Mikpédnparts by

was added to the second component (NCO/OHE=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 to obtaina polyurethane foamblock.

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

in Examplie 1.

[0190]

Comparative Example 2

A polyurethane foam block was obtained in the same manner
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wei ght, 25C) as the first conponent was added to the second conponent
(NCO OH=Il. 1), and stirred for about 1lmnute to prepare a cell dispersed
ur et hane conposition. Thereafter, a |layered sheet was produced in the sane
manner as in Exanple 1. [0187] Exanple 3 The cell digpgggéélﬁ$é$%bne
conposition was prepared in the sanme manner as in Exanple 1. The cel

di spersed urethane conposition was injected into a nold (width 800 nm

|l ength 1300 mm height 35 mm) until the height of |liquid surface was set
to 31 nm (88 volune % Thereafter, the upper surface of the nold was
cover ed a% tin Exampke 1. dUsdnshiechandnsanokepeoflices fmanefaCEerddd at an
interval of 3 mfmmto clanp the nold. Thereafter, the nold was put into a
vacuum aveFesiemeCbhporetiposi tilon prdyuredthedicatoZod acheaseatsieedand
cured. The pressure was sinultaneously reduced to 80 kPa, and the state

i s held samtiHatt heriived aalist bénegorsonatvdll awllFheaexpespéndicebapositi on
was di scharged fromthe vent holes. Thereafter, the conposition was

post - curesl tate TRC-kREsE JiHCtibrobbadiit #in ROby LY €t dratiend darmbibekt .
Thereafter, a | ayered sheet was produced in the sane nanner as in Exanple

1. [0188}y Fxapple, 4 16yErRA73RATR(HA protRQ301690npasdnte hynweirghs) |
PCL305 (8 parts by melgﬁf) , di ethylene glycol (2 parts by weight), SH 192
(5 partsi@yEggﬁﬁﬁg)l. and 0.36 part by weight of a catalyst (No.25) were
introduced 1nto a container, and m xed to prepare a second conponent (25C)

The second conponent was stirred vigorously by a stirring blade for
about 4 mnutes at a revolution nunber of 900 rpmso as to
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i ncorporate bubbles into the reaction system Thereafter, MIllionate MIL
(21 parts by weight, 25C) as the first conponent was added to the second
conmponent (NCO OH=1. 1), and stirred for about 1 mnute to prepare a cell
di spersed urethane conposition. Thereafter, a layered sheet was produced
in the same manner as in Exanple 1. [0189] Conparative Exanple 1 A cell

di spersed ur ettgme CoOMPORItTOM Was (prepared in the same manner as in
Exanpl e 1. T1gfcell:<"d| sperised drletHane conposition was injected into a
(width Saé‘im‘r\”r«lergtk 1“30'0 m height 35 mm) . Thereafter, the
cogposi tion pas» s-theatedla C-tie—e reacted and cured. Thereafter, the
corposi tion l\ﬁs;l_l pgst-¢ured|at_70,¢ for 1 hour to obtain a polyurethane

f oam bl ock. |5 hgr e&ft ef®|™a” %yEre'd sheet was produced in the same manner as
i nExanmpl e 1|4[€1901" _Copparatie Exanple 2 A pol yuret hane foam bl ock was
obtRi ned in e |sames mpAkge |« |73 |~ P07321TR(SG) as in Exanple 1. Using a
band saw t ype—shi-cer—{tapyfpeturedy by Fecken Corporation), the
pol yur et hane| f Hang bl aclg,\ggz_s sliqed| so that the Iong axis of each of oval
cell's was pef pgridbdufars|lie|¢[ne |thilckness direction to obtain a
pol yur et hane f%é’nﬁsheei. Theredfter, a |ayered sheet was produced in the
sane nmanner lDinlzxa 'e L.l 78 a| No ( rodp Nbr ww2 .-i N
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[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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CLAIMS
1. A process for producing a layered sheet comprising

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;

forming a polyurethane foamed layer by curing the cell
dispersed urethane composition; and

regulating a thickness of the polyurethane foamed layer

uniformly.

2. A process for producing a layered sheet comprising

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 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.
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UroUOUWwWH4 uuNN Ntr~ri "~-NMwwawaaCO0O . o o040',A
OwCad rl NMC+ N4N Yri a, a, a, omOtoo gawE HEmMETrO
WWI[to [ X o u WON F-P07321TR(SG [0191] As can be seen from Tabl e 4,
the | ayered sheet of the present invention has excel FeEROTEES6BRAEF) f or
adsorptively holding the material to be polished and has excell ent
durability, thereby having excellent stability of polishing rate for a
long tine. 80 F-P07321TR(SG CLAIMS 1. A process for producing a |ayered
sheet conprising the steps of: preparing a cell dispersed urethane
conposition by a nechanical foam ng nethod; applying the cell dispersed

ur et hane conposition onto a base nmaterial sheet; formng a pol yurethane
foamed | ayer by.cw ilagetreel shbbt mhisparsddwtbehanecessposiandimg &rd

regul ating a thickness of the pol yurethane foamed | ayer

claim 1 or 2.

4, The layered sheet according to claim 3, wherein the
polyurethane foamed layer has spherical fine cells having an

average cell diameter of 20 to 300 um.

5. The layered sheet according to claim 4, wherein the

‘ polyurethanefoamedlayerhasanaveragecelldiameterdifference
(a maximum value of the average cell diameter-a minimum value
of the average cell diameter) of 50 pm or less in a_thickness

directiocn.

6. The layered sheet according to claim 3, wherein the

polyurethane foamed layer has a specific gravity of 0.2 to 0.5.

7. The layered sheet according to claim 3, wherein the
polyurethane foamed layer has an Asker C hardness of 10 to 50

degrees.

8. The layered sheet according to claim 3, wherein the

polyurethane foamed layer has a compression rate of 2 to 10%.

9. A process for producing a layered sheet comprising
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uniformy. 2. A process for producing a | ayered sheet conprising the steps
of : preparing a cell dispersed urethane conposition by a mechanica

foam ng net hod; applying the cell dispersed urethane conposition onto a
base material sheet; laninating a rel ease sheet on théd 3%ﬁﬁﬁﬁ¥@ed

uret hane conposition; formng a pol yurethane foaned | ayer by curing the
cell dispersed urethane conposition while nmaking the thickness thereof
uniformwi th a pressing nmeans; and rel easing the rel ease sheet on the

pol yur et hane foaned |ayer. 81 F-P07321TR(SG 3. A layered sheet produced
by the ptbeesée®ecOfding to claimi1l or 2. 4. The layered sheet according
to claim 3, wherein the polyurethane foaned | ayer has spherical fine cells
havi ng an avepageacéhh di arstledisbe2@erch UGG hgme Tonpes Jtdysy &F sheet
according to claim4, wherein the polyurethane foanmed | ayer has an average
cel |l di anmetéandicklefeaméng( aemwodoum val ue of the average cell dianeter-a
m ni mum val ue of the average cell dianmeter) of 50 pmor less in a

t hi ckness dir apbil@tingbthdhee 1 nydrset ishapurathangdi agmpostktabm Srtaker ei n
the polyurethane foaned | ayer has a specific gravity of 0.2 to 0. 5. 7.
The | ayepgdeshgetragtokticeg t 0 claim 3, wherein the pol yurethane foaned

| ayer has an Asker C hardness of 10 to 50 degrees.

laminatingarelease sheet havinganitrogengaspermeation
rate of 1 x 1077 [cm®/cm®-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.

10. The process for producing a layered sheet according
to claim 9, wherein the base material sheet has a nitrogen gas

permeation rate of 1 x 1077 [cm’/cm®-s-cmHg] or less.

11. The process for producing a layered sheet according
to claim 9, wherein the base material sheet is a polyethylene
terephthalate film, and the release sheet is a polyethylene

terephthalate film subjected to release treatment.

12. A layered sheet produced by the process according

to claim 9.

13. The layered sheet according to claim 12, wherein an
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8. The |l ayered sheet according to claim3, wherein the polyurethane foaned
| ayer has a conpression rate of 2 to 10% 9. A process for producing a

| ayered sheet conprising 82 F-P07321TR(SG the steps of: regaring a cel
di spersed urethane conposition by a nechani cal foaniﬁgPﬁﬁﬁgéa,(ﬁﬁblying
the cell dispersed urethane conposition onto a base material sheet;

| am nating a rel ease sheet having a nitrogen gas perneation rate of 1 X
10-7 [cnB/cnRscnHg] or less on the applied cell dispersed urethane :
conposition; and form ng a pol yurethane foaned | ayer having interconnected
cel | s byavaragg cdel célamediespeisele d{@%@f@ﬂﬁﬁﬁgiﬁ?ﬁﬂéﬁ #Whrid& tomdRPng the
t hi ckness thereof uniformw th a pressing neans. 10. The process for
produci ngma | ayered sheet according to claim9, wherein the base nmateri al
sheet has a nitrogen gas perneation rate of 1 x 10-7 [cnB/cnRscnHg] or

| ess. 11. The process for producing a | ayered sheet according to claim9,
wherein the base material sheet is a polyethylene terephthalate film and

the rel ease sheget iThealagkyetilyHane acteraphiyhed atieiti 1) sakjrectredhéo
rel ease treatnment. 12. A | ayered sheet produced by the process according

to clai "@r@l &§etﬂ-§§e|%&gl§9§9th@§@p§€éﬂgfi_@ St lds oherei 0.80 83
F-PO07321TR(SG average cell dianmeter of the interconnected cells is 20 to

300 pm 14. The |l ayered sheet according to claim 12, wherein the

15. The layered sheet according to claim 12, wherein the
polyurethane foamed layer has an Asker C hardness of 10 to 50

degrees.

16. The layered sheet according to claim 12, wherein the

polyurethane foamed layer has a compression rate of 2 to 10%.

17. A layered sheet comprising:

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.

18. The layered sheet according to claim 17, wherein an
average cell diameter of the interconnected cells is 20 to 300
pm, and an average diameter of the circular holes is 100 um or

less.
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pol yur et hane foaned | ayer has a specific gravity of 0.2 to 0.5. 15. The

| ayered sheet according to claim 12, wherein the pol yurethane foaned | ayer
has an Asker C hardness of 10 to 50 degrees. 16. The Iaﬁ E ﬁg 8;
according to claim 12, wherein the polyurethane f oangdF 292 T g
conpression rate of 2 to 10% 17. A layered sheet conprising: a base

mat eri al sheet; and a pol yurethane foaned | ayer, wherein the pol yurethane

. foamed | ayer has spherical interconnected cells, and each of the
i nterconnected cells has a surface in whjch C|rcular hol are f rned 18.
The |ayered shé@t ddvolavagecosheel RCEPrAimer BP & ver"ﬁbee‘: 8| anet er

of the interconnected cells is 20 to 300 pm and an average dlaneter of
the circobayuhetbsngfopd®dhrger ¢erEaing L Pe73PATRESGONRINENthaHAayer ed
sheet according to claim17, wherein the polyurethane foaned | ayer contains
an |socyanm@tnmr@mugmommmg/eommeasc@rﬂt@rrﬁlrl@ wofpadad as a
starting material conponent, and the active hydrogen-contai ni ng.conpound

ContainScoﬁﬁohenBSam&%héaathhgmyaﬁagaﬂﬁnonﬂﬂxﬁﬁnqmmmp¢uma¢bngaZﬂBo 4
functional groups and a hydroxy value of 20 to 100 ng KOH g. 20. The

| ayered sheed @scprdid 4 oigjain®lebulhenel vitheolpally tretitane froaded | ayer
contai ns an i socyanate conponent and an active hydrogen-contai ni ng

Conpoundfﬁﬁﬁ’éi‘bﬂéﬂgg@ou?és Odin 04 ecpd sz e ghie o Y@ RS 180 0Stngr KOG gnat er i al

conponent and t he” hi nol ecul ar - wei ght pol yol contains 20 to 100 wt % of
a pol ynmer polyol contalnlng pol ymer particles nade of acrylonitrile and/or
a styrene-acrylonitrile copolyner.

20. The layered sheet according to claim 17, 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 polyocl contains 20 to 100 wt®% of
a polymer polyol containing polymer particles made of

acrylonitrile and/or a styrene-acrylonitrile copolymer.

21. The layered sheet according to claim 20, wherein the
polymer polyol has 2 to 4 functional groups and a hydroxy value

of 20 to 100 mg KOH/g.

22. The layered sheet according to claim 19, wherein the
active hydrogen-containing compound contains 2 to 15 wt% of a
low-molecular-weight polyol having a hydrqu 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.
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21. The | ayered sheet according to claim 20, wherein the polyner polyol
has 2 to 4 functional groups and a hydroxy value of 20 to 100 ng KOH g.

22. The |l ayered sheet according to claim19, wherein the active

hydr ogen- cont ai ni ng conpound contains 2 to 15 wt % of &-P07321TR(SG)

| ow nol ecul ar-wei ght pol yol having a hydroxy value of 400 to 1830 ng KOH g
and/ or | ow nol ecul ar-wei ght pol yam ne having an am ne value of 400 to 1870
ng KOH g. 85 F-P07321TR(SG 23. A process for producing a | ayered sheet
conprising the steps of: preparing a cell dispersed urethane conposition
cont ai ni ng an R3ocymnmateeawrgoreprodndiag actdyeredEdiasie soa@migilmong
conpound containing 60 to 85 wt% of a high-nol ecul ar-wei ght pol yol having
2 to 4 funetkespk gfeups and a hydroxy value of 20 to 100 ng KOH g as a
starting material component by a nechanical foam ng nethod; applying the

cel | dispersedpuepbbang eoapdsi Hiepeobtd archaseenebepbalitsheet; formng a
pol yur et hane foaned | ayer having spherical interconnected cells with

surfaceschArwhheRgChhcukaryhakes abfpohentednBy asukicrgvehe cel | di spersed
ur et hane conposition; and regulating a thickness of the pol yurethane foaned

| ayer Uﬂyégaahﬁhcaﬂtaénﬂﬁac@éapﬁahdpegﬁggaﬁgna lkay eced ssheet ogompri sing
the steps”of: "preparing a Cell dispersed urethane conposition containing

cont ai mt B CbomF B e P Rk P a2 as S o a3 (o 4
functl Ongll'ldgar %lf;%sroxy 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 circula;'holes are
formed by curing the cell dispersed urethane composition; and

regulating a thickness of the polyurethane foamed layer

uniformly.

24. 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—molecuiar—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
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and a hydroxy value of 20 to 100 ng KCH/g as a starting material conponent
by a nmechani cal foam ng nethod; applying the cell dispersed urethane

conposition onto a 86 F-P07321TR(SG base materi al . Alam ing a
rel ease sheet on the cell dispersed urethane conposi%?%ﬁ%3?&&§(%§ a
pol yur et hane foaned | ayer having spherical interconnected cells with
surfaces in which circular holes are forned by curing the cell dispersed
ur et hane conposition while making the thickness .thereof uniformwth a
pressi ng neans; and rel easing the rel ease sheet on the pol yurethane foaned
| ayer. 2B25R Prb8E3&Lf 8REBF6duci ng a | ayered sheet conprising the steps
of: preparing a cell dispersed urethane conposition containing an
i socyanat e conp¥hthetbRd aRcAeRPesShagldPBdEr E6ALAHFPRL TIRPSERE2EENt ai ni ng
a polynmer polyol containing polymer particles nade of acrylonitrile and/or
a styrepempesytonitrile copolynmer as a starting material conponent by a
mechani cal foam ng net hod; applying the cell dispersed urethane conposition
onto a base nfweniay sheelyufething fopukguieyhanbavéagedprhayércahavi ng
spherical interconnected cells with surfaces in which circular holes are
fornmed bintertognébeedeld]l B spehsedr finethaine whdarmpositcobhardand esgukati ng a
t hi ckness of the pol yurethane foaned layer uniformy. 87 F-PO7321TR(SG

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.

25. 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;.

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.
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26. A process for producing a |ayered sheet conprising the steps of:
preparing a cell dispersed urethane conposition containing an isocyanate
conponent and an active hydrogen-containing conpound containing a polyner
pol yol containi ng pol yner particles made of acryl oni &riEl0d 38AdR3rFEa
styrene-acrylonitrile copolynmer as a starting material conponent by a
mechani cal foam ng net hod; applying the cell dispersed urethane conposition
onto a base material sheet; lamnating a rel ease sheet on the cell .
di spersed urethane conposition; form ng a pol yurethane foaned | ayer having
spherical interconnected cells with surfaces in which circular holes are
formed by curing the cell dispersed urethane conposition while making the
t hi ckness ther@gf UhiFransA ferapprdssing aebascreheheagtegompgishacr el ease.
sheet on the pol yurethane foaned |ayer. 27. A |ayered sheet produced by
the procébs atepedifig to any of clains 23 to 26. 28. The | ayered sheet
according to claim27, wherein an average cell dianmeter of the

i nt erconnect edpeepbsing 20cedl30Dsp88sEdPOY82hFIRESChmpprLtanod an aver age

di aneter of the circular holes is 100 pmor |ess. 29. A |layered sheet
conpri si 8gntaanhageannt evtghnabeetompbéeatpahyusnat haneveoaned | ayer,
wherei n the pol yurethane foaned | ayer has oval cells having a long axis

paral | el h{;eragthi-eknessnedhgeebinpbull EbacRehYHEERNBBEymer polyol

containing polymer particles made of acrylonitrile and/or a
styrene-acrylonitrile copolymer as a starting material
component by a mechanical fecaming method;

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

laminating a release sheet on the cell dispersed urethane
composition;

forming a polyuréthane 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 poiyurethane foamed

laver.

27. A layered sheet produced by the process according

to any of claims 23 to 26.

28. The layered sheet according to claim 27, wherein an

average cell diameter of the interconnected cells is 20 to 300

88

.



foamed layer, and a ratio (L/S) of an average major axis L and an average
mnor axis S of the oval cells in a section of the polyurethane foaned

layer is 1.5 to 3. 30. The |l ayered sheet according to_cl aj rein a
nunerical rate of the oval cells is 30%or nore of aIF—PﬁZ§%i$F§§Q 31. The
| ayered sheet according to claim29, wherein the oval cells are

I nterconnected cells. 89

um, and an average diameter of the circular holes is 100 ym or

less.

29. A layered sheet comprising:

a base material sheet; and

a polyurethane foamed layer,

whereinthepolyurethane foamedlayer hasoval cellshaving
alongaxisparalleltoeathicknessdirectionofthepolyurethane
foamed layer, and a ratio (L/S) of an average major axis L and
an average minor axis S of the oval cells in a section of the

polyurethane foamed layer is 1.5 to 3.

30. The layered sheet according to claim 29, wherein a

numerical rate of the oval cells is 30% or more of all the cells.

31. The layered sheet according to claim 29, wherein the

oval cells are interconnected cells.
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