DESCRI PTI ON LAYERED SHEETS AND PROCESSES FOR
PRODUCI NG THE SAME TECHNI CAL FI ELD [0001] The present
invention relates to a |layered sheet (a holding sheet
and a backing sheet) used for holding and fixing
optical materials such as |enses and reflecting
mrrors, sem conductor wafers such as siliconwafers,
gl ass substrates, netal substrates, disks, etc., to a
pol i shing head when polishing the surfaces thereof, a
| ayered sheet (pressure-sensitive adhesive sheet)

used for holding or protecting sem conductor products
such as sem conductor wafers, optical products, etc.,
in the step of preciselﬁépcessiqg t he products, and a
process for producing ACKGROUND ART

[ 0002] 1, AHRisGab BRI G SPrfcERBES HGR SROBUILING NGE MHagR
surface flatness include a single crystal silicon

dISk referred to as a silicon wafer for manufacturing

Fh canduet fintegrated circuits (IG LSlI). The
Icon wafer 1is required to have a finished flat

suﬁ@@t@ with high accuracy in each of steps of
| am nati.ng and.fOIN NG 30 0K C6 L&Y 8Ly &Lk dhole!@holding

| ayer i PAe&r orn1 em conduct or
j uskédtoandfa bat]hmgss}temtn 1ﬁsdchr§or beédifiopnfldiiging optical

circuits S of r oduci,n
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|Swaﬁ&ﬂﬁﬁﬁﬂmdﬁsitﬂ@&n&dféisc@Eaﬁﬁbhhsﬂﬂmnpermethkﬂubstrates,
referred to as a nater

n, and
pofisifedeEach tas2 ap%llsf‘r‘:%?ﬁ\ﬁéfie‘?’heq g° fﬁ%’t?gt gﬁe surfaces
POLhSRNFY haaderds (98E8] (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

the same.

BACKGROUND ART
[0002]

Typical examples of materials requiring high surface
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 oxder
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

is stuck to a polishing head.



As a nethod for fixing a material to be polished such
as a silicon wafer and glass to a polishing head,

t here have been conventionally adopted (1) a wax
nmounting nethod for fixing a polishing head and a
material to be polished via wax, (2) a vacuum chuck
nmet hod for fixing a material to be polished to a
polishing head by suction, and (3) a no-wax nounti ng
method for fixing a material to be polished by an
artificial |eather or polynmer foam ng sheet stuck to

a polishing head. [0004] In the wax nounting nethod,
there is a problemthat the material to be polished

i's ypdokely to be attached and detached, the wax

shoul d bg renmoved by cleaning the material to be

pol i shed#saf rethqbltbs Mik@ng andad t:he ratin
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mat@nvghtidmaibe pgrshedht g f N a suctjon port
part,; 204, t hlﬁ%gp%ﬁ tphe sﬁ?f a?’é%arg{:‘{ﬁéé? Hbeftﬁt‘toﬁegoﬁafb’ﬂn@l a
t o be poli% 2Pateroielsio epdls stietl ot h ekl @8) a vacuun
[ 0BB6Fk Faehsw ryef i ADMNL | hod. has _advant ages of
eaﬁga g)ttachrr,ent and détngg grrggn Q%Fetpr?élﬁ%‘?%?:?alpqlésﬁéng
po FRRSY SHeLy cand et prioowekimrunglihy MO - for fixing
HoaesstleribNQ o . robl em that the surface
snpot hness  of nﬁw%%gﬁtgg% %Iy %)rbaﬁ LS ed nerpthet tar polymer
pot 1¥H AgSheetalssucketeri poatednghrsund he surface
~acpoagy of the holding surfaces of the artificial

| eat her and pol yner foam ng sheet is poor. [0007] The

use of ‘JéP (&e kiarg moran eirgahe Y oG he e PEQY deds, Wit bpan thg
material to be polished is unlikely to be attached and detached

’

thewaxshouldberemovedbycﬂeaningthen@terialtobepolished

after polishing, and thus the operating steps are complicated

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
polishing is deteriorated.

[06006]

The né—wax mounting method has advantages of easy
attachment and detachment of the material to be polished and
exXcellent production efficiency. However, the method has a
problemthatthesurfacesmoothnessofthematerialtobepolished-
after polishing is also deteriorated when the surface accuracy

of the holding surfaces of the artificial leather and polymer
foaming sheet is poor. .
[0007]

The use of a backing material which is provided with an
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adhesive resin layer made of a resin on the surface of
a foaned |ayer is proposed as a nethod for solving
the problem of the no-wax nmounting method (Patent
Literature 1). A sheet-shaped elastic foam in which
i ndependent cells having an el ongated shape and a

| arger dianeter toward the surface of a foaned |ayer
are provided for a foanmed |l ayer, is proposed (Patent
Literature 2). [0008] However, in a process for
produci ng the backing material in Patent Literature
1, the operating steps are conplicated since the
adhesive resin |ayer are separately provided and an
elastic layer is produced by wet cqagul ation, . Al

t rehgpbeeE8S Hadavpt Spre %f‘}éﬁ?‘@ﬁneﬁ{ﬂgﬁ%#r%ﬁt% ab%Or &a
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| ar ge anount of water for the extraction of the
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ifﬁ%gtﬁ%é%é?dg?hgh?ﬁgﬁkF%géﬁ%%??fc%&ionvo%éthe foéﬁég
| apepe issdiantarmmseti anstat sovhed ¢be ¢urhees of a foamed layer

t hesurfaceof _.the fo l.ayer: J.S.] r
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t@)be polished after polishing. The process has
problens that air bite occurs when the material to be
pdppg%%d is stuck to the foaned | ayer and a water
film ofuowkus#s )y 18GCHEScet e prdecingoaretad kingr matiegial
the material to be polished sjnc%:the m%&eiigi%ﬁgghpg
pi-BFEEeyt FEt9rahEs 1r AR CRST He WRSPSF Ve property o

t Rge N@LELi A réfibeapol hshedpafHR09]pRatiaad ahilteer alastéc
1. JP-A 2002-355754 Patent Literature 2: JP-A 6-23@9&

DL ST IOSISRE: GRCPAERY NENTPESy R tion.  Also, the process

problems of high environmental burden since a solvent has to
be ﬁsed andnecessityof a large amount of water for the extraction
'of the solvent in the production. It is difficult to form the
above cells in Patent Literature 2, and furthermore, it is
considered that themodification of the foamed layeris increased
since thevoidrate of the surfaceof the foamed layer is increased, -
thereby deteriorating the surface smoothness of the material
to be polished after polishing. The process has problems that
air bite occurs when the material to be po;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-absorbingproperty is lowto reducethe adsorptiveproperty
of the material to be polished.
[0009]

Patent Literature 1: JP-A 2002-355754

Patent Literature 2: JP-A 6-23664

- DISCLOSURE OF THE INVENTION



PROBLEMS TO BE SOLVED BY THE | NVENTION [0010] An

obj ect of a first aspect of the inventionis to
provide a process for extrenely easily producing a

| ayered sheet which has a holding surface having high
surface accuracy. An object of a second aspect of the
invention is to provide a process for extrenely
easily producing a | ayered sheet which has a hol di ng
surface having high surface accuracy and has the
excel l ent property of adsorptively holding a materi al
to be polished. An object of a third aspect of the
invention is to provide a |l ayered sheet which has a

ol ShaieBNI G BaI0 psUraGR abereoY and has e

excel l ent property o ggsorptlve | ding a materi al
to B®Wilfdl i shed, and a process for producing the sane.
An obj ec f fourth aspect of the invention is to.
provi de Ig‘an ngleec?te‘a?? &t RFER hdsS Hy Bk Lot férfe provide
pr apprégesef fadsot Hneu sl ééShQﬁlqu@Q}lé‘indTatl%rgK%Ed @b which
poIisREg nd has excellent durability. NS FOR .
NGENG THE SREEI TGS P GR e shheess érncuravent Br object

TadE £xbend Yepsdiidy he SRk LING s B S ARAPSCLLAaT oy
above, and as a result, they found that the | ect

calf*bESTRlR| afdd YOy adveinglal bwargd shpet ethishdets amdlding
Pragessce hatimy QUi Bgr4Ne 380830 2*]% present
i nventi on maéﬂ%he%éby ébnp?eteé?§[%%% S FE?f?Fellent
aspeeReBY vheddanpsaveinhoinig s habepedttobe pheished. aAn
I nygd 400 & s_for roduci ng. a
|y ed ohear raarbe e e Bhanllon ¥ B ERRTTIGe daveres
cefhesti shirsbds i bohding soNfxas hamgbyuzafamgmxaﬁb and
i : i [ ret hane
Lgﬁ%goggtteiegﬁggggnot %ggéé/rlt@gog g%sgglgil_iv%ll%quec{l%?ngua material
to be polished, and a process for producing the same. 2An object
of a fourth aspect of the invention is to provide a layered sheet
which has the excellent property of adsorptively holding a

material to be polished and has excellent durability.

MEANS FOR SOLVING THE PROBLEMS
[0011]

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.

[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

method; applying the cell dispersed urethane composition onto
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a base material sheet; formng a polyurethane foaned

| ayer by curing the ceII di spersed urethane
conposition; and regulating a thickness of the

pol yur et hane foaned |ayer uniformy. [0013) Another
first aspect of the invention relates to a process

for producing a | ayered sheet including the steps of:
preparing a cell dispersed urethane conposition by a
mechani cal foami ng nethod; applying the cel

di spersed urethane conposition onto a base nateri al
sheet; lam nating a rel ease sheet on the cel

di spersed urethane conposition; form ng a pol yurethane
f oafgeksel aaytmrilay shereitngfd e ng el Eoﬂt&ﬂtﬂh&ﬁﬁ ‘Waﬁfbﬂd@@er by
conposi tian whj nakl the thickness thereo ,
i FOr e P Cal et e i and, oo itasst fgarseulat ing
r el ease ckhesd dfnth@%@@uf@fﬁéﬂ@&%aﬁé@%@eka\)’:@lrformly

[ 00 4 As descri bed above, a gas such as air is
dlSé%lggd as fine cells in a starting material by the

mechani Cﬁﬁoﬂr@%rﬁlwtrﬁ%tpaeg oflt@elf %Qﬁffoﬁ E@lact@slﬁo a process
di spersed urethane conposition,
s%é?%”éﬁiueﬁ%@ Rariy egeapdset |1@nlu@1rm1t1e&jstmof herabgrlng

-th hane I
srrgal ngie)é%g% anmet Ié% % %&\y??népg%kggl%%ﬁgceﬂ 435! Joanming
(i melthafdngppbyigid yhs méﬂldnalpeceédl st):etlmaambeor@dsrleﬁreﬂx ynto

I e cha |cal fo
S a? %%se{g%?gﬁdlna\}eﬁ?%%n amlg%s “8dch g e%‘T’e? geeg Oélpg?es@ﬁll
VVI tdhggersekgieulrﬂ}hamssaﬂmped;tidn ;t herndingr 4 pbJymedt@iahal foamed

t her.e dvanta e, that generation of new

ﬁﬁ&g‘? REACRE SHEROHETOH] © i er CarRasepiep while

unmébimj Yhe egiki:lﬁielsﬁg:lﬂefebf Gk essn woth BHa-2ek ¢ heLAANEng
d Iager can, be sug ressed and the accuracy of a

th| SRFEELINE EptraTs & gﬁ%@?ttﬁ’ec%‘ﬁ'}ﬁ’é"eéﬁ’é’i‘? yoamed layer.
coneood]l ed. In addition, the nechanical foam ng nethod

does not necessitate use of a solvent, and is not
onl'y exCEIFERFIRST aedersa BaE stsh Assaint B FépRAN S8 asofine

ancernd [ORMBH &l ingl BYRGIAY 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 layerhavinganextremelysmall celldiameter
and having spherical cells (including roughly spherical cells)
canbeextremelyeasily formed. Inthemechanical foamingmethod
of the present invention, a gas such as air is dispersed, without
‘being dissolved, in the starting material, and thus there is
an advantage that generation of new cells (post-expansion
phenomenon) after a step of uniformly regulating a thickness
of the polyurethane foamed layer can be suppressed and the
accuracy of a thickness and specific gravity can be easily
controlled. In addition, the mechanical foaming method does
not necessitate use of a solvenf, and is not only excellent in

costs but is also preferable from an environmental viewpoint.
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5 In the pol yurethane foaned | ayer, a holding surface
holding a material to be polished has extrenely high
surface accuracy, and the surface snoothness of a A
material to be polished after polishing is extrenely
excel | ent when the material to be polished is held
using the | ayered sheet having the foaned | ayer. The
pol yur et hane foaned | ayer has spherical cells, and
thus has excellent durability. Accordingly, when t he
material to be polished is polished with the |ayered
sheet having the foaned |[|ayer, polishing rate
stability is inproved. [0015] A | ayered sheet of the
first aspect of the invention is obtained by the
prﬂmdubeipwﬂypanhags fqam&ﬁe}aYﬁxe ploydiny hantadeohpeding a
| ayer preferably ha erlcal e Vi

n}/% E f g p¥311 I% g 6x1irem§3grhgir%% Lx%%fgl%g] ét{ll:ﬁlérggy,

average cel er o
pdnyiutleé han&dwmdtﬂmeromaaﬁmahby tabe amlavbescagéter
cell .djanmeter difference (a_ maxi | ue
e < e ol BRCa I e APH e S el hpdi e
calsl nei aet @f khef 1R reAMidet! BSSingntite thhtdnesger. The
direction. Wen variance in the cell dianeter is

| RPYBUTPFheRe teAmSehda¥eT NS BPRAT ISRt Fie S0l Ft dtHEnk?S

f%@&@méﬁy@ﬁramﬁ&ea MY A Ay, OWhELEnE MRNTIiLY fRDe
durability inferior to that o “the other area, and

t l@elaﬁle%é eagiolyskedisdsh theelayredneRectchriige tedrrredy
ﬁﬁgp@@%@hhﬁa f}aessyéarmlw; iSUkhagsepccuracy of the

v ding ‘surface holding the material to be polished
- téAB%5k 0 be reduced, and the surface snoothness of

the nat eﬁ.g}ZAdfetdod}pgﬁﬂoglfd\g‘llfglﬂg g%%gpol A r‘!‘ﬁﬁ\glﬁmohols

be al so I'on Ing rate
sbhabainedy by etids produdtei cdepeotamsat ed. When t he average
c?bblgfaneter difference in

The polyurethane foamed layer preferably has spherical
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
pm or less in a thickness direction. When variance in the cell
diameter is large in the thickness direction of the polyurethane
foamed layer, an area having a low resin density has durability
inferior to that of the other abrea, and the area easily causes
the thickness change (settling phenomenon). As a result, the
surface accuracy of the holding surface holding the material
to be polished tends to be reduced, and the surface smoothness
of the material to be polished after polishing tends to be also
reduced. In addition, the polishing rate stability tends to
be deteriorated. When the average cell diameter difference in

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

t hi ckness change 6 of the pol yurethane foaned | ayer

can be effectively suppressed. [0018] The

pol yur et hane foaned | ayer preferably has a specific

gravity of 0.2 to 0.5. In addition, the polyurethane

foaned |ayer preferably has an Asker C hardness of 10

to 50 degrees. Furthernore, the pol yurethane foaned

| ayer preferably has a conpression rate of 2 to 10%

[0019] [Second aspect of the invention] A second

aspect of the invention relates to a process for

producing a layered sheet including the steps of. .
reparing.a cell djspersed urethane ¢ osjtion by a

p ﬁa‘iﬂec‘gﬂly%%‘%ﬁa}?& f??&teﬂ&&yeﬁﬁﬁPﬁenﬁf’?ﬁ?gEX gty suppressed.

dlqpenepd ur et hane conposition onto a base mat eri al

sheet; lamnating a rel ease sheet havin ni trogen

gas per Me&tROYurgtkanst faaned] paye ersf leha%wgﬂFcaaFlc
| e§§avﬂﬂ/ BBeo %Op_l)' @di Ceirg a%ﬁ§9§(gr§thHrg%l%@§thane foamed

onposi tion; and formng a polyurethane foarmed |ayer
ha%wgr PreEereddncaedncRdley Gyhardresy oft he toebd degrees.

di § }%q:g\oyﬁeté?x%nSoWg: }\;\%?ﬁaamdl fagakgggféﬁ%ly has a

t hi ckness t hereof " U res
[O@ZQ#GASldesmmebeﬂ abvépta gas such as air
ed as fine cells in a starting naterlal by the
|cal foam ng nethod to prepare the cel

d|s&nﬁuﬂadaspeﬂthaﬂethhammeehtidmn Then, the cell
dispers d ur et hane co sition is- cured and t her eby

t he f&F8’t‘ SﬁBe?‘bS ° PECTRRVITRGA TS SR RTRESS for

srm&ddueehci; adl ayerear shatd i RaMidiggSphe k684 oteldr®paring a
(|nclud|ng roughly spherical cells) can be extrenely
edSHly M HGREEY VTR nBYIRATLEAP oA M REChRERITEY feaming

t hetRbes b1y UL BhE Q211801038 r8HE irdshahd cbiiptitRBhS8fto
Wlat bggé material sheet; laminating a release sheet having a

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 layerhaving interconnectedcellsbycuring
the cell dispersed urethane composition while making the
thickness thereof uniform with a pressing means.
[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 diepersed urethane composition is cured, and thereby the
polyurethane foamed layer havinganextremelysmallcelldiameter
and having spherical cells {including roughly spherical cells)
canbeextremelyeasily formed. Inthemechanical foamingmethod
of the present invention, a gas such as air is dispersed, without

being dissolved, in the starting material, and thus there is

an advantage that generation of new cells (post-expansion



bei ng dissolved, in the starting material, and thus
there is 'an advantage that generation of new cells
(post - expansi on 7 phenonenon) after a step of
uniformy regulating a thickness of the pol yurethane
foamed | ayer can be suppressed and accuracy of a

t hi ckness and specific gravity can be easily
controlled. 1In addition, the nechanical foam ng

met hod does not necessitate 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

invention, the rel ease sheet having a nitrogen gas
peFERPTOMP Y af BEF 21R4%R PL[WHEPCREY SEIHGRLBI9 fldd ckaess

| agn@ieefol RirethenaRP &1 SR cH] 5P.USELLJee8tRaNR curacy
conposi tion. Thereby, when the fine cells in the cel
di $pet Sddclirethand sPerpbst vravnityacan heokes iyocdrgrat led.

i ntIWa_Qﬁ@@@Sﬁ,eghé:ﬁ!ei:ﬁani%aggﬁa}.nt[?&e Hgtt{Aw&oec‘sqjxdtsnec%@Qipzﬁ:e

held 1 n the conposition, as can be prevented
f r ofeldl agodietthargdds tnottdd yorraerd Labhds plest e but is also

ACBRLELIGNY £ 42 CORPAR, AL DL LRLEKNGSS of the cel|
di Spersed ur et hane conp03|?|on Nt ne curing step can
be [80phr essed, and the surface accuracy of the

pol yur et hape foaned | ayer after being cured can _ be
Phanced EFBEESRer ot L CadisiqengpRerercit Fiseecond dEpect
I nuentieoApvéie dnasehdmiehsd shsheehavimef ar abdnpgbasgas

f 1 x 10-7. [cnB/cn?

.nitrogen . gas pernmeation rate [ {
S CRFTEA3 O gee o b LbovERueract Srust i Hets | inprBlasred
byonl$hBGiechasa 1 @l spelr-abd SReEhand BORR]sikRoh he rheLM]
aspect of the invention, it is preferable that the

badeibe filRf cshderin Ehaycpbt FhepgseieitiéphtaRaPatidion

are broken to form interconnected cells, a gas in the fine cells
can be held in the composition, and the gas can be prevented
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.

[0022]

In the second aspect of the invention, the base material
sheet preferably has a nitrogen gas permeation rate of 1 x 1077
[cm®/cm’ s+ cmHg] or less. The above effect is further improved
by using the base material sheet.

[0023]

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

particularly a suitable material since the PET film has a low



(PET) filmand the rel ease sheet is a pol yethyl ene
terephthalate filmsubjected to rel ease treatnent.
The PET filmis particularly a suitable material since
the PET filmhas a low 8 nitrogen gas perneation
-rate. [0024] A |ayered sheet of the second aspect of
the invention is obtained by the production process.
Since the pol yurethane foaned |ayer of the | ayered
sheet of the present invention has spherica
~interconnected cells (including oval spherica

i nterconnected cells), the pol yurethane foaned | ayer
can discharge air to the outside via the

i nterconnected cells even if air biting is generated
whétt HEREShetsr PET™S3F 188 pofiS'shed is stuck to the
polppgpet hane foaned | ayer. Accordingly, the nmaterial
to be polished can be stuck to the pol yurethane foaned
| ayer wi%t A2heifif phregthedstheSperamdsasmacy ¢hhhednapaivrdreds

. | ’
' mogtairt@i R Y %&ﬁﬁ@ti&@%gcégersié*& ttnge%cilg}.lgethane

i nt erconnected cells even "when the urry

befoeeed Lhges odrdw |ayeredashbethef rheareaknt tiovbetion has
polj tk ion of -the water filmof the

O L e Y o H
beipotichedcesh celbés pr entenpetiyvurEtereé ofasmethkayer can
‘reduct.ion of. the adsorptive, property of the materi al

o HEat e Har 8 SRE OB e St PhstsOnp i T Terigven
pol § adethianegl agete tayer vheh Boé tiabgr 54l £aeR pdlstend s
t he ng} ria% to_be palished has extrenely high surface
actte cgfJ Y BORETEDY AR e FeHPTh Y S oo PRFRIAENEE Y £ Hée
Mekeirahl tobdpo Prinesheth BE lseticPebi 3l Pl jus e EX AL AR 4
excellent when the material to be polished is held
usiHG Tt Welt &Y EF o 24RE8E - h&PAY SIUREY f el 3kgpabed into
Sitheepd iR rpohiny edaner £R30B4 AV it RS nnSPhEI ELals even

cells, the polyurethane foaned | ayer has excel |l ent
diEBi the SLurrEng P betwprhthhéomrachl avar al e material

Pl @@%@lkﬁhed, 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
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
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]

The polyurethane foamed layer may contain interconnected
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pol i shed by using the |ayered sheet having the foaned
| ayer, the polishing rate stability is enhanced.

[ 0025) The pol yuret hane foaned | ayer nmay contain
interconnected 9 cells and independent cells.
However, the interconnected cell rate of the

pol yur et hane foaned | ayer is 50% or nore, and
preferably 65% or nore. [0026] An average cel

di

aneter of the interconnected cells of the -

pol yur et hane foaned | ayer is preferably 20 to 300 pun
The pol yurethane foaned | ayer preferably has a
specific gravity of 0.2 to 0.5. The pol yurethane
foamed | ayer preferably has an Asker C hardness of 10
t océDlglegd eegeparw@nrme}mset Heieveoakierl intepropnected cell

pr gf gLabl y.nhas %]f%,uggmr?gseogﬂeaaitg gflg 400 30%0e00274

[T Frd aspect

€ I nvention ayered sheet of a

t hprefaspagt 65 drhmor@wvention conprises a base
nai&é#ﬁﬂ sheet and a pol yuret hane foaned | ayer

t he pol yuret hane foaned | ayer has spherica

i Nt er compestadgeatdly, diamteeach thé inttercorerctedredfied s

l1s h
T PRSP BOAPnS, FAe A5 Y PEIRE Y Ginit Ay e

t hgol ANRIBENS RBShed QbyéN@rEhdfablasRecs s@éciﬂe: gravity of
i nvention has spherical interconnected cel

(i he? @i Agd r oTlhIBPlyBReF A TPt &sx%aréaeﬁaewfsi‘as an
haying. C%a‘i@héss?’lépffﬁp%o'fm whd £ sCi el 981 JiekeBane foamed

(i

ncluding roughly circular holes) are fornmed, the

polauarephaferfdaneas | nferPEeatsioni setuge 2at? Y98t he

bi

ou{§5 via the interconnected cells even if air

Ingis generated when the material to be polished

i sS[Third aspect of the invention]

Alayered sheet of athirdaspect of the invention comprises
a base material sheet and a polyurethane foamed layer, wherein
the polyurethane foamed layer has spherical interconnectedcells,
and each of the interconnected cells has a surface in which
circular holes are formed.

[0028]

Since the polyurethane foamed layer of the layered sheet
of the third aspect of the inventionhas spherical interconnected
cells (including roughly spherical interconnected cells) 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
if air biting is generated when the material to be polished is
stuck to the polyurethane foamed layer. Therefore, thematerial
tobepolished canbe stuckwithhigh flatness on the polyurethane
foamed layer. Sinceslurrycanbeabsorbedintothepolyurethane
foamed layer via the interconnected cells even when the slurry

enters between the foamed layer and the material to be polished,
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stuck to the pol yurethane foanmed | ayer. Therefore, the
material to be polished can be stuck with high

fl atness on the pol yurethane foaned |ayer. Since
slurry can be absorbed into the pol yurethane foaned

| ayer via the interconnected cells even when the
slurry enters between the foaned | ayer and the
material to be polished, 10 the generation of the
water filmof the slurry between the foaned |[|ayer and
the material to be polished canbe prevented.

Therefore, the reduction of the adsorptive property

of the material to be polished can be effectively.
prevent ed. [ 002 is preferable that an avera

cef}e aPaFratern 82 tﬁ“ﬁé’ateﬁtférlﬁ‘c?ﬁn‘g’@t%ld‘rc% PeS VPR %‘Efg?%amed
3002 R i hatha 8Y £1A06 KH FBI8Ed c8h bé Pefdrted| arrnBod fsre,
is 100 pmor |less. Wien the average cell dianeter is

| elhe Fﬁ%wtzanpqﬁ the@dppapeld e Byreharef fhrapesepsel tade
sl wlméheéngaﬁ e @@fe%rtl%hfﬂ Hevkheegl Urry tends to be

easily generatedbetween the foaned | ayer and the
mat®2% | to be polished. On the other hand, since the

surfacersng Obgggéﬁhﬂoqf the foaned, &eay,*gﬁl Qiameter of the

deterlorated @ vari ance |n ocal  conpressi
crmnugctemmantedscekiseasiZQ/tge3ﬁﬁ'amedndwasnav¢magavéxamp;er

cel di_anet.er Jror e an 30 m e rface
St s LEELEl A JEE 1B 929680 g el A ace cers
paliasbtéyg itsehekss h:aabaodamerftrmr gbeded Mlyeﬂ Hét@lgvmsaagces

d| meter of the circul ar re than

CHETEE Gro et b RE i SRS CoES bs aRe ey

al@sﬁé phicibedivebhend oaimsh 1apelandendmat orhel @%@gs@utle;@ed.
the surface snoothness of the material to

and be
pOPi Yireqthst é‘?“ﬁol“%? rgte PRTRCS: BN TgEsarq ot he dpamed
[ 0838} iBhaepotiprhethanits ftpanesh1ayer i o GANt&hgrdskeon

interconnected cells and i ndependent cells. However,
tﬁgaracterlstlcs is easily generated when the average cell
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
surface smoothness of thematerial tobe polishedafter polishing
tends to be deteriorated.
[0030]

The polyurethane foamed layer may contain the
interconnected cells and independent cells. However, the
interconqected.cell rate of this polyurethane foamed layer is
preferably 50% or more, and more preferably 65% or more.
[0031]

It is preferable that the polyurethane foamed layer

contains an isocyanate component and an active

hydrogen~containing compound as a starting material component
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i nterconnected cell rate of this pol yurethane foaned
| ayer is preferably 50% or nore, and nore preferably
65% or nore. [0031] It is preferable that the
pol yur et hane foaned | ayer contains an isocyanate
conmponent and an active hydrogen-containing conpound
as a starting material conponent 11 and the active
hydr ogen- cont ai ni ng conpound contains 60 to 85 mﬁ@bof
a hi gh-nol ecul ar-wei ght polyol having 2 to 4
functional groups and a hydroxy value of 20 to 100 ngy
KOH g. The interconnected cells as an object can be
stably forned by using the specific anmount of the
pol ynmer polyol and the nechanical characterijstics of
t hedfﬁwnedtiwbydm@neﬁmii?é@éng[WQPHCF copsagrefergnf2
e ureth r t
R A A
hmdb@genmmwathwdndmg emhpnuﬁd2@dntépﬁ|mq;E@H/g The

nol ecul ar, as_ a. st i
COHBEHAT=CA A ERLT AP g W AT 2Rt ol ey oY Bote
CQRAt AT 120c tonolife &ﬁ‘Hh@fpokymamlywmyblpahQHﬂhecmgungnﬁtﬂg
pol ymer particles made_of a Ionltrlle and/ or a
sehrEMEEdEhL ohiofr Hhe %%Py °r the i Imis
eagbty; broken by the filler effect of the pol ymer
partlcles and the interconnected cells a amafqgect

can be H&asF| prefesphiel. theG08Rs PﬁJré(uﬁ‘EW% yer
égﬁf’gﬁ% Qﬁniédcﬂﬂaﬁgt&CHH%@HHQntpfa%fdeaﬁbédfclv@ont ains 2 to

% of a | ow nol ecul ar - wei ght, pol yol having a
hwqupnvabu*eamlmoeommumgseonf@lkw ¢? and/ or

g rggno%%% ‘3@ ht 8@3&3@%@ shavi iy Al alaNecompbient

0 7 The interconnected cells as

aand)htpmedtlghamob@:ular-welght polyol contains 20 to 100 wt% of
a polymer polyol containing polymer particles made of
acrylonitrile and/or a styrene-acrylonitrile copolymer. The
cell film is easily broken by the filler effect of the polymer

particles,andtheinterconnectedcellsasanobjectcanbeeasily

formed.

[6033]
The active hydrogen-containing compound preferably

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
low-molecular-weight polyol and/or low-molecular-weight
polyamine,andthemechanicalcharacteristicsofthefoamedlayer
is enhanced. In using the low-molecular-weight polyol and the
low-molecular-weight polyamine together, the
low—molecular—weightpolyolandlow—molecular~weightpolyamine

of 2 to 15 wt% are used in total.
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stably fornmed by using the specific anmount of the

| ow- nol ecul ar - wei ght pol yol and/ or

| ow nol ecul ar-wei ght pol yam ne, and t henechani ca
characteristics of the foanmed layer is enhanced. In
usi ng the | ow nol ecul ar-wei ght pol yol and the

| ow- nol ecul ar - wei ght pol yam ne toget her, the

| ow- mol ecul ar - wei ght pol yol andl ow nol ecul ar - wei ght
polyamne of 2 to 15 wt%are used in total. 12 [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
contai ning an i socyanate conponent and an active
hy&P%ﬁ@n-containing conmpound containing 60 to 85 w%

of a hi ghsi3ekesubaprvldily LA WHedRALERG A he@h4rd aspect
functional groups and a hydroxy value of 20 to 100 ng

KOP gFhes 1ngenitiant Pegpriecsr g CORpoPENtPIsPaRing a cell
E&Mr%@h &f@:@aﬂg %&%@tior@%&ﬁééf@ir{ %ncgjs,cl)cyanate

di spersed urethane comnposition onto a base nmateri al
shewtponkor Adgn acpovyuydrdgenecdvaindny apepotrshdongaining
spher.i.c IRt erconnect cells with.s es..| [

ci gryguoa?% "ol gé aarh élgg oﬁ%eetf%l%ﬁ%c%gﬁgﬂé Ity%{e‘%gleﬁ?{’{hd@ s
di &pertseda Ugedbhpnandcohpdsity oaluarwd 2@gol B0 ng KQH/g as

thi ckness of the polyurethane foaned,| r unifonq :
[ G35 i = PSP PSP E (oAt Hg ™51 By 8P B SHEet ™
ofadph@ihdivhd cespeigkpefsddarétivent tompaaribhsatot hdbase
steps of; preggrin a cell disgerse% ur et hane ,
SOBBSFH deBbnt SR ArPTSECs DiFie FoEBRpORBRE BHE"dn
aGphvei &1L REaRoRaBEE EBUL £ AT AL £ ah RhDéh cOfcdiar
85 Wt % of a hlgh-nDIecuIar-m5|ghté$olyol haV|ng 2to 4
f fREEP ot TEFBEDLYARYT ARy dPoky Ly £ 1FECEFE2* 648D Iy
KQdhPodsr iR ; Shad tﬂe@;@lﬁ@hﬁj‘ 2k h CONRRREBE BYe dolyurethane
nmechani cal foam ng net ho

foamed layer uniformly.

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

[0036]
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appl ying the cell dispersed urethane conposition onto
a base nmaterial sheet; lamnating a rel ease sheet on
the cell dispersed urethane conposition; formng a
pol yur et hane foaned | ayer having spherica

i nterconnected cells with surfaces in which circul ar
hol es are forned by curing the cell dispersed urethane
conmposition; and releasing the rel ease sheet on the
pol yur et hane foanmed |ayer. [0036] 13 Yet another
process for producing a | ayered sheet of the third
aspect of the invention conprises the steps of:
preparing a cell dispersed urethane conposition

cont ai niyag A1, h902Y30ALL <, LQMBANENL; 20, A0 AELLUC o tne
hydr ogen-"cont’ai hi g conpound "contar’ni ng- “a pol yher
potlyitd egpecal o tige potrerEonpairtiesthmdee of: preparing
acryI? itrile d/or a styrene-acrylonitrile co ouyner
aé:e E gﬁ:y nate

as CAPPPTY WETTPPAP CBRBONE® TR 4 Ethan e

f oadigdR e LRA@EH acBPi HdidgthRec&lalin thSEsirmadd dbet ianag
conposition gnto a base material sheet; formng a

pat ﬁ?rlé({“ﬁ%\rfé’lﬁ@én%%tiaéyé?g RRLYREE %aﬁﬁéFiL‘fé%Imad_e of

| n{&haenDectiedagg)d:s ML hr SIU-haeeodiR r M Copeh (edll 35 &
hol es are formed by curing the cell dispersed urethane
COTHIGEIBY aFteandl reguPaci hdvadt e Eiamess! ofoapReg method;
PURILEROANE ol QANEL-LAKE LI Lo 00P BB Ehse
another process for pr0530|ng a layered sheet of the

t Watdraspedieedf fdrmmingvemdlonretmmei fegnachdageeprvohy

PIRALL 00 B E8ldonflL SPEI SEft 1 EHNANEG LRSI rcurar
containing an 1socyanat e conponent” and an active

hyabil e gexeec dntaedibyg cooimppune celiniddspe rgpda upethyaner

pal yol cant ai nj 0 r particles na of

D PyRR TP i B Ky BaRRL SR ot o Ro LSy ARs
aSoamedtlalveir ngnimtratiyal conponent by a nechani cal

f?%HE?? met hod;

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
of acrylénitrile 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; forming a polyurethane foamed layer having
spherical interconnected cells with surfaces in which circular
holes are formed by curing the cell dispersed urethane
composition while making the thickness thereof uniform with a
pressing means; and releasing the release sheet on the
polyurethane foamed layer.

[0038]
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appl ying the cell dispersed urethane conposition onto

a base material sheet; lamnating a rel ease sheet on
the cell dispersed urethane conposition; formng a

pol yur et hane foaned | ayer having spherica

i nterconnected cells with surfaces in which circul ar

hol es are forned by curing the cell dispersed urethane
conposition while nmaking the thickness thereof uniform
with a pressing neans; and rel easing the rel ease

sheet on the polyurethane foamed | ayer. [0038] 14 As
descri bed above, a gas such as air is dispersed as

fine cells in a starting material by the nechanica
foam ng ALLHG &ﬁbfee ABoERAE afgﬂsu&?gé afL S01SB0- U PLOEG
conposi tion. di spersed uret

corq.ﬂié'stimn st@rd;un@dlatam;ialt ber@twmed:fanlpal Vigkatimamethod

havi,ng her i terconnec ed cells
(I n %dép%l.(:g theg%ellri di ﬁ%erseg uret ane com rPectlé ceI Jll' 311, the

rou eri cal ercon
mhuaehllm\seeraecs rmétthaml d:omboasrmten ianclihay earsuehacesy tie
ich the _circul ar. . hol i ncl udi ng_.the roughl
o EERy A HE e SR P B e H e L oo s dhghed PRt e
t hQlﬁenktﬂﬁzlngﬁiugﬁlQﬁmpﬁlrI@élhQﬂt@ﬁc&nhgc’@.{cﬁégms) which have
i nventi.qn, gas such as air is dispersed wthout

belanﬁ‘“a(}llsg%}rlv damster: #Rd SpER YT ARt ér Wiichahle Chgeular

thebeed 1AM RAYENIRILIMAY ciGRNEE Athb08s Ok 08 REk lcin be
(post - expansi on phenonenon) after a step of unifornly

r e &P ERY FREedt hilekihestedrantifal foppinersidind dlobpparesent
l aYﬁerﬁﬁenpg 3%%%@153%@ %qrqlg%ltﬁ%rgg&“{ﬁﬁ)\ﬁtgelﬂg dissolved

t hi ckness an specific gravity can be easil
cohlli toel ghrtfing agdetioh, anfiechusethens dalanf @dwﬁntgge that

e %&%dfaqus&o@p% « DEFES Bl AL %xggﬁsmn p%e%gingr? 3 aft%p% d%p

excellent 1 ncosts I'S al SO era
f r@fmnafp@rlm regmiretiad a\bhéwpoe s of&haqealtyheethane foamed

ojtzy reEle’be 155 sseI agr? g\aesa% hercI Calf a thickness and

Q%Eonnecteg B19°§°C1 fic n§oValTY SpHeridsk

|m;@rca@me;:ctasdtzejahsbe widsh 1gucdracesied. whh chidihéon, the
mechanical foaming method does not necessitate use of a solvent,
and is not only excellent in costs but is also preferable from
an environmentél viewpoint. Since the polyurethane foamed
layer has spherical interconnected cells (including oval
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
foamed layer. Accordingly, the material to be polished can be
stucktothepolyurethane 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

of the water film of the slurry between the foamed layer and
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circul arholes (including the roughly circular holes)
areformed, the polyurethane foaned |ayer can

di scharge 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
foamed layer. Accordingly, the material to be polished
can be stuck to the polyurethane foanmed |ayer with
high flatness. Since slurry can be absorbed into the
pol yur et hane foaned |ayer via the interconnected
cells even when the slurry enters between the foaned
| ayer and the material to be polished, the generation

of t i ghi f y ween the foa d
| ay edr}%aﬂ%é&%g 1t %ﬁnb%a%gelpiggfgé #%1 rnbbeg %o FI's rlcee éih c a{?eﬁg&r e, the
pr eVVESEEBL omiedr ehorasisorpei ver eaupéiton off tiideaddsniips Viss

: ial_to be ol i shed can be
21[ 19 %%trl %%GIQ{/ %EES%%?QJSYenlé’epfﬁ‘égrfWer Coffiectdd cel | s
of thtepoinneceet ared 1boanadhel ayeyuxaﬁﬁan}s Fﬂlﬁfnég gj__alzye?;@re

anmed | ayer has excell en urability.

Ther St ARG, LR TR vhB s et pert dmederestient
pol Heheel Iny yusiThg réherd, ayreed nehRgteayi pg Mﬂgogpsq{g%d is
|l ayer.._.the polishing rate stability is enhanced.
[ oogailsf"ﬁg }t’gi"rsdnﬁs‘ﬁ?cllab?r%éh?ﬁvélﬁww the| feaedt bayer,

| ayefietbolsbrelg pa0dusembi Ry} he RLASASS:, It 1S
p?gigiégue thé%ﬁgn avergget§cell g?aneter of the

i nt nected cells of the pol yurethane foaned |ayer

s 20 tor@0Qnm-andan ayerage; dareler. gt .Lhe circular

holes is 100 pmor | ess by the sane reason ascﬁﬁéjyere
abdifEet roguesd Prébe rioasact Iof s pheférmtarttitanlanfverage

N ion.relates to a | ayered
Lpdcuh seaRels ULP DB A0 AT 108 R Y L oane
polfpared harer oaired30Gyreand ambreseige di bfte ot YR 13081 5

fO%@@Qs'Psy%ohﬁ‘rﬁ o%vﬁlesg%lyl %hgagaimpeg rgason as the above.
[0040] '
[Fourth aspect of the invention]

A fourth aspect of the invention relates to a layered sheet
inéluding: abasematerial sheet; and a polyurethane foamed layer,
wherein the polyurethane foamed layer has oval cells having a
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]
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

the thickness direction of the foamed layer, thereby enabling
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is parallel to a thickness direction of the
LSPSu?éthage foamed layer, and a ratio (L/S) of thﬁ
average major axis L and average minor axis S of g e
.oval cells in a section of the polyurethane foame ;
layer is 1.5 to 3. [0041] The present inventors foun
that the cells in the polyurethane foaned |ayer If
changed to the oval cells (the oval spherical cells,
may not be strictly balanced spherical cells) fro?
the conventional cells and the long axis of each o I
the oval cells is arranged in parallel (substantially
parallel) to the thickness direction of the foaned
| ayefhe ehbamdspeshabl nnguldsd otfh@la@man@;ﬁ r{@.@&ew R aTe BTN

t ty thereof .as conpared wt
?;nsjel%t% i E}r}éﬂé{J SFY bt EtaRe! ¥‘br§r?€én? a@@rﬂeénha)td‘-reand the

fod iccatbe AR L) Xy
glupmue’ssemgm%% rggefsiﬁgiej?c%?ﬁ?hgfo{hgsfeb%tm ?m’/égn i oRIpGs the
f S

a ho Q& thawrasgent glhﬂ@uti@rcélaac& Urcdelyng tslaeface
hol daﬂgngs uebacernordiRaut i, PR 801 Alnd OuRER LI RIEE che

th of the nateri
;P ? Eg u%%aﬁcig‘}ﬂs%gpé?@@eess | trensunitzer dmethﬁése{ bﬁgheﬁgt?ﬁleal
shee i nc .
Pglyéfg?dg%%es?%gda%gugrlggggpgl nveﬁ?‘? Dhatd gk ERt reRerial
dur &biPei PYLisheel pokig myngstm ehst Bdyielrbl YsHda tPOId180E NG e
i s enhaagede 8PtEQ Jmaterial to be polished is heI%
by usi ng the&?ayere ﬁlnvﬁ?56W§Pa%ﬁ§C?%ﬂq@§quﬁabi&; Yr

Hahéng aartredsﬁaayettymyi FQRkAE Ky 18 Fbl?ﬁ%he when the
polyr rical rate of ?%e oval @+

o sy Hohe oo TR aF S ek R Ysdnpether londerd test
suﬂﬂpéibntly express effects as an object. [0043] The

oval celdhy aLh PLETELABLY, Lt g oonnect ed cells. When
spherical cells. However, a numerical rate of the oval cells
ispreferablySO%ormoreofallthecellsinordertosufficiently
eéxpress effects as an object.
[0043]

Theovalcellsarepreferablyinteréonnectedcells. When
the oval cells are the interconnected cells, the polyurethane
foamed layer can discharge air to the outside via the
interconnected cells even if air biting is generated when the
materialtobepolishedisstucktothepolyurethanefoamedlayer.
Accordingly, the material to be polished can be stuck to the
polyurethanefoamedlayerwithhighflatness. 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
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
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the oval cells are the interconnected cells, the

pol yur et hane foanmed | ayer can discharge air to the
outside via the interconnected cells even if air
biting is generated when the material tobe polished
is stuckto the pol yurethane foaned | ayer

Accordingly, the nmaterial to be polished can be stuck
to the polyurethane foaned | ayer with high fl atness.
Since slurry can be absorbed into the pol yurethane
foamed |l ayer via the interconnected cells even when
the slurry enters between the foanmed |ayer and the
material to be polished, the generation of the water

fi lgo19bnédieagl bE reeReteen, thevLoaned | ayer and  the
material to be polished can be prevented. Therefore,

the reduction of the adsorptive property of the

na ial | i e effectively

o coonr R B RN P DR NG [ 0044
Fi 00441 s a phot oni crograph (SEM phot ograph) of a

pol yur et.hane, foaned. | ayer of a | e heet in

Exanpl e Erll%’ kg azp%l%‘?%mﬁ%&”éﬂ%?%g&a%}? §ERph) of a
thbt@gfﬁiﬁ)n@ffdampdlyagéﬂ:?ane Iayﬁ@gd sreer igfEsdmple 1.
ayere eet .in Exa e 2. Fig. is a

phot omi gﬁggréﬁﬁ FS%W%‘FS@?% (§FM PhogepyERtEt RanR

- f opopghreayigfie Goamed aYLFRd o8 NgELa JeRe XM TR €1 3 ExlihB1e 4 .
i's a photom crograph (SEM phot ograph) of a

pol yur efhénée fSafrethItPdrrograph 4§8¢ edrospeearhinof a

CopguajuatiMene E%aDh €1 dhpe rBEST MaDE EORHCARRY L
INVE%;ION EBQ45] Thé%§foce§§ forrproducing E%agy%?ég
sheet oft¥hé fPratPhofjepéerowfaphhéSithwhatporerkonptises

t W 194eRendfe sBERRRMING B £El '1a%9£<§cp%%§§9 dlLH %togsgfative
cgggg;aélfp by a mechani cal foam ng nethod;

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 acell
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.

[0G46]

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

urethane composition; forming a polyurethane foamed layer by
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appl ying the cell dispersed urethane conposition onto
a base material sheet; form ng a pol yurethane foaned
| ayer by curing the cell dispersed urethane
conposition; and regulating a thickness of the

pol yur et hane foaned |ayer uniformy. [0046] Another
process for producing a | ayered sheet of the first
aspect of the invention conprises the steps of:
preparing a cell dispersed urethane conposition by a
mechani cal foam ng nethod; applying the cel

di spersed urethane conposition onto a base nmateri al
sheet; lam nating a rel ease sheet on the cell .

di spesis t Lid.Qn; r.oi . \
poIyufé?ﬁgﬁg%?égﬁggeﬁggg?§%%ﬁégﬁf%§%ﬁg%ggﬁkaﬁﬁgﬁ@klngthe
di speickaes i tbeheafeucofpuosyititoa prhsbngaking thereleasing

t hi,gkn er uni formw t h ressin ans; and
ol aragehaneet ds ERErRa R TRRE BOrPEr crane
fod®®d7] ayer. [0047] The process for producing a

| ayered @Peet of second aspect of the invention

conpri seS THEEPRHRE BFOWYsr 8 ariavgrad eBeet oluf Sperrgiagpect
ur etthane eREROsdE IRRpbYsés Maehand Al £f Ogra g ABtheds
applying the cell dispersed urethane conposition onto
5 BA8RETSe8 G tARS (OBPOST izt F g ohar M HaBensRE@ethod
hauppyshgnths QRN o OA% ek Bt I : 5
[cng?g%2é€n+g) or I§§§§_on thethap%f%%%oggT%xgPég%f%ggse
ur BE R lodipRisi taminatdng 4 giedienge sshess| Jariegharme trogen
0888 el RY L 1 JHAVA N ol N &7 £OMNREE £Y2CE L5 Ry E‘i%gg.%n the
the cell dispersed urethane conposition i e a ing

t hePPlifidcRaks glishersed umeicharenasmphs &t jzmessndgfarmang . a

RO 6Pl AR A NODF ORI, Lo, P B
nmedrargied &l dfspetrhed guratbehe dompaisdtien notilpamdiicigl and y
| imitc?(geg\é tJ}lerrggpe\%i og):movtvJht%r a pressing means.

[0048]

The cell dispersed urethane composition may be prepared
by amechanical foaming method (including a mechanical frothing
method)}, and is not particularly limited with respect to other
aspects. For example, the cell dispersed urethane composition
is prepared by the following methods.

[0049]

(1) The first component whereina silicon-based surfactant
is added to an isocyanate-terminated prepolymer produced by an
isocyanate component with a high-molecular-weight polyol or the
like is mechanically stirred in the presence of an unreactive
gas, todisperse the unreactive gas as fine cells thereby forming
acelldispersion. Then, the secondcomponent containingactive
hydrogen-containing compounds such as high-molecular-weight

and low-molecular-weight polyols are added to, and mixed with,

the cell dispersion to prepare a cell dispersed urethane
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aspects. For exanple, the cell dispersed urethane
conposition 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 yner produced by an isocyanate conponent with a
hi gh- nol ecul ar - wei ght polyol or the like is
mechanically stirred in the presence of an unreactive
gas, to disperse the unreactive gas as fine cells
thereby formng a cell dispersion. Then, the second
conponent containing active hydr ogen- cont ai ni ng

ounds .such I h
Iowrﬁ%‘i’ %ﬁ ar - vvg ﬁf’g ﬁyo s%a?eSt%nng %Jtll%rll AR AT saon
W bhack trag Beldddéuspertsieoeet:mcproepabmer& cell dispersed

urethane 19 conposition. |If necessary, a catal yst and
Y$¥1%r such as carbon bl ack may be added to the

second qeNPRNaNnt coh 0B () ritsti LOdaagesh the first
surfactant is added to the first conponent cont ai ni ng
anCoRREERR aF U CERPBR T 1EBFYaTLS SORRRITATe (%P nat ed

pr epol wneed - Ak d DB rS5S0RE ¢ UFROBE RN e s%eet@beina&ent

active hydrogen-contal ni'ng conpounds, and
commm-(l@)aqtemmmoehé ewqaeenn%a%cmogmf’rraeﬂénthq S

on%nt (@)C pg%ﬁéﬁ& esstll cgg ﬁ&etdh&ﬂagts.% €s %fddég is

unr ctive i sperse the unreactive gas as
f imae:haehi:slltyhetebv;ecf on mhﬁgpaeaﬁeide ofdeppurrsiohiveThen, to

t hc?l s:EJ:eIrrr?e 35}2 glélrrga Otg inv(:“engtyasr % S g? xgg gefé A Fﬁ%}%bg] f&%%an&mat&ll
u rdeitslpamel orc.oNpiesi tumen(a%s:ig‘ cériondns ik e dden hasedinixed

sur fact gnt dded t least eith the f]
OHBSRCT: Bk BF ity 8R ISBESERTAL & ComSBAERT Cof - aine
| ssyabat ri.er m nat ed prepol yner) or the second
co[rg%%g(]ent

(3) A silicon-based surfactant is added to at least either
of the first component containing an isocyanate component (or
an isocyanate-terminated prepolymer) or the second component
containing active hydrogen-containing compounds, and the first
and second components are mechanically stirred in the presence
of an unreactive gas, to disperse the unreactive gas as fine
cells thereby preparing a cell dispersed urethane composition.
[0052]

Polyurethane is prefet:able as a forming material for the
foamed layer of the layered sheet since spherical fine cells
and interconnected cells can be easily formed by the mechanical
foaming method. '

[0053]
The layered sheet of the third aspect of the invention

comprises a base material sheet and a polyurethane foamed layer,

wherein the polyurethane foamed layer has spherical
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cont ai ni ng acti ve hydrogen-contai ni ng conpounds, and
the first and second conponents are nechanically
stirred in the presence of an unreactive gas, to

di sperse the unreactive gas as fine cells thereby
preparing a cell dispersed urethane conposition.

[ 0052] Pol yurethane is preferable as a form ng
material for the foanmed |ayer of the | ayered sheet
since spherical fine cells and interconnected cells
can be easily fornmed by the nechanical foam ng

nmet hod. [0053] The | ayered sheet of the third aspect

of ; & BN B PDe 1 ORI 888, BeRARCL I EL héécﬁ%ﬁeceetu%mdas
a polyuret hane foang ayer, erei n the polyurethané
f oaned feayein hadch phierdudalr Rl esntes crmedt ed cel | s,

an h of the interconnected cells has a surface in
wh éﬁ% ircular holes are fornmed. [0054] The

pol yur ehbpaeydeanete Faydd xaR rRanferrstebyy, £6F exanple,
examl e, curing a cell dispersed urethane conposition
pr &P@dakﬁf%% dh%ﬁﬁﬁﬁ?ﬁcHFe?Qi&ﬁiﬁ@ﬁ?ﬁﬁ%#&&n(?§ﬁﬂaﬁﬁﬁrﬂy a8
MaERanheadl froakhlhd1GnetiBE NOG-1081 Ry RASR HBA RIh1akrSHE8l-

Specifically, the cell dispersed urethane conposition
i nefRedhred ab%%%é“%éﬂf h@b.SheF_(905§PePéf jerléthakke icgll
prﬁfsﬁgepéoe w38t Bad L TdGBYs TR | @l pfelfa LRy, RRMRL: Ry er
of the Tayered sheet, since spherical I nterconnected
cdlOP85] n which circular holes are fornmed on the

the mochan oy rsan: RecErrad® SR Ti pat st LPL BB

s Heatrediadre frheritlyeagpetetofs inhe spheeitdlomtecompracses

2.DAPE s MRS hAls RNSEE 130 3 RUNHLGI NS, (Q2FRd L AYSLy
of thecellscanbeeasily formedby themechanical foamingmethod.
[0056]

The layered sheet of the fourth aspect of the invention
comprises a basematerial 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
can be easily formed by the mechanical foaming method. The
polyurethane resin comprises an isocyanaﬁe component, a polyol
component {(high-molecular-weight polyol and
low-molecular-weight polyol or the 1like), and a chain extender.
[0058]

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,

2,4’ -diphenyl methane diisocyanate, 4,47-diphenyl methane
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[0057] A polyurethane resin is preferable as a form ng
material for the foaned | ayer of the |ayered sheet
since fine oval cells can be easily fornmed by the
mechani cal foam ng nmethod. The pol yurethane resin
conprises an isocyanate conmponent, a polyol conponent
(hi gh-nol ecul ar-wei ght pol yol and | ow nol ecul ar - wei ght
polyol or the like), and a chain extender. [0058] As
the i socyanate conponent, a conpound known in the
field of polyurethane can be used w thout particul ar
Iinitation The isocyanate conponent includes, for

A |
XRS5 LSRR SV .2 15 e
WEé*E&lp&edlMJSﬂ¢yﬂailﬁ eI,TL ®3dE bdiipeoy | Palguliatieane Industry

soc et hane 21 diisocyanate,
DI rre bR it S AT TSP T ot S (5P Rl e,

M dllls@agaﬁaﬂ\ér Lmnm@ynyénul PPoRdPehay, ebhapeyleadust ry
Ltd.), 1, 5-naphthal ene diisocyanate, p- phenylene

d.qhgae%mt@ SR HRTORES GHiLSPEYRIt e, & BN Fone

dldla%umt%sa%méyéaﬂy@ese calllgesyam%tee 2,3, uphatdeiny1
di i socyanates such as ethyl ene dllsocyanate

2 @xam@?nmﬁwlsWﬁﬁwiéné~feﬁ>s1a§1eélyia1rﬁaleeilaﬁacnanater
6-hexapeidh Re: { C@h'di%é!@}%ta e G¥cf oaldRhatd Line
di | socyanat esS SsucC as 1,4-c CF exane dl | socyanat e,

4 disdeyareitehekyA’ ﬂdephalréﬁemyﬂs@w“@nat @iisdayephlt.one

diy 'ségﬁé!dﬁéﬁ%tﬁléggyih%rt%%ﬁl %@?b%ﬂ%%%)ﬂ@é‘é&aﬁrbameserh@@¥ pay

al'one or- as a mx re there
[@65@§sedAszlbhe ¢rsEcyanateupenpbdHnet oritores thessebl e t o
38 009 only the above-described diisocyanate
npounds but also nultifunctional (trifunctional or
nore) pel yhsdepapatiate cb@ponent, it is possible to use not

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

[0060]

Among the isocyanate components described above,

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

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]

As the high-molecular-weight polyol, a compound known in
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the nultifunctional isocyanate conpounds, a series of
di i socyanat e adduct conpounds are conmercially
avai | abl e as Desnodul -N (Bayer) and Duranat eTM ( Asah
Chem cal Industry Co., Ltd.). [0060] Anobng the
i-socyanat e conponents descri bed above,

4, 4" -di phenyl met hane dii socyanate or carbodiim de
nodified MDI is preferably used. [0061] The active
hydr ogen- cont ai ni ng conpound is a

hi gh- 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|ike

whi ch _hayv ctive hydrogen reacte pth. the ..

| 06y ShAN L RPOREREIT0083) PR Tip v thole Berticular
hiighi eet eeuUl afrewei @himdlekby 0d r-we igRONIYE L KN¥udes, 2%
the field of polyurethane can be used wt hout

p&FEIRLE aPOLYFHHEE ARG R L STHP USSR #b PE RN ShET Y Lene

pelyel dnehbidess pbofetriBXANB! §1yRAlYBEhRIstRO! YOl %15
represented by polytetramethylene ether glycol and
paEpEeIRAItedyPgtBiut vdeny esti®pt polnpal estele pp bEETReEa B
p I , t r ¥
Iy LEORAEL DR LG, - BB oY R o RIVEDLS
sauhh ass pol ycaprdkactren@oppdyy cindandl yespyoapt wingc wohle

W al kyl ene _carbaonat e I .
B g b
abyudehaicy ahe et hal @ehod rianch tereiadt & ngltheareegudicangl and
react.i.on m xtur ani,c dica&%ogyric aci.d,

poF3ErEohiat ereﬁgf‘%llw]d%glsq r%%?% FBTES e X cHIRGe”
r @aeddeiydic acpal ywwyidaxpbnoanpoundl sMdohasmad by ester
carhonate, and pol ymer Qol ol s _such as ol g}h [ nate
SERSTGRSF Feaft G oty part i TESUar B ] Spbreagonate:
Thes golRyde pdsail sSkiH ¥isOfo 13 tae ApdIYHE in which polymer
particlesaredispersed. Thesemaybeusedsinglyorasamixture
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
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. This polymer polyol
is contained in an amount of preferably 20 to 100 wt%, more
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 pr.eferably
used. The hydroxy value is more preferably 25 to 60 mg KOH/g.

The number of the functional groups of 5 or more tends to cause
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of two or nore thereof. To produce the pol yurethane
foaned | ayer having an independent cell structure, a
pol yet her polyol is preferably only used. [0063] To
produce the pol yurethane foamed | ayer having an
interconnected cell structure, a polyner polyol is
preferably used, and a pol yner polyol in which

pol ymer particles nade of acrylonitrile and/or
styrene-acrylonitrile copolyners are dispersed is
particularly preferably used. This polyner polyol is
contained in an anount of preferably 20 to 100 wt %
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%aphéléé%eggaagg)ﬁglﬁﬁneég?pe foam The hydroxy val ue

nore than énds to cause excessively
hughG&}ossllnklng degree of the polyurethane foamto

reduce e adsor ert of .t ri
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petyclre mfer60atiiyy 85ntaihea anery @étarvahhy;dz@@eﬁaddmedmfhg
the active gydro en-containi ng conmpound, and nore
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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 particularly 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
polyurethane obtainedtherefromdoes not have sufficientelastic
characteristics, thus easily becoming a brittle polymer.
Accordingly, 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]
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hi gh- nol ecul ar-wei ght pol yol, and an interconnected
cell structure is easily forned. [0066] A
nunber - aver age nol ecul ar wei ght of the

hi gh- nol ecul ar-wei ght polyol is not particularly
limted, but is preferably 1500 to 6000, fromthe

vi ewpoi nt of the elastic characteristics of the
resul ti ng pol yurethane. Wen the nunber-average

nol ecul ar weight is |less than 1500, the polyurethane
obt ai ned t herefrom does not have sufficient elastic
characteristics, thus easily becomng a brittle
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trlo%—HMi@&ﬁ%'r)‘ﬁQightlpél?énﬁ(n% Byl Qwy ethprendoraaens and
th her ‘exanples that can be used together
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dl—phéawlrmi—hamm anﬁn@lr@ﬁmdwb%ﬁéﬁﬁlaéﬁpﬁér ahg ggure
I |Ol%ethhes%oL:QV\(_}{glJe%(fgl ar -wei ght pol yols, |ow

[00681]

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
an amine value of 400 to 1870 mg KOH/g are preferably used. The
hydroxyl value is more preferably 700 to 1250 mg KOH/g, and the

| amine value is more preferably 400 to 950 mg KOH/g. When the
hydroxyl value is less than 400 mg KOH/g or the amine value is
less than 400 mg KOH/g, an effect of improving formation of
interconnected cells tends to be not sufficiently obtained. On
the other hand, when the hydroxyl value is greater than 1830
mg KOH/g or the amine value 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

to be polished. Particularly, diethylene glycol, triethylene
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-nol ecul ar - wei ght pol yam nes nmay be used alone or as a

m xture of two or nore thereof. (0068) To formthe

pol yur et hane foaned | ayer having an i nterconnected

cell structure, anong these conpounds, a

| ow nol ecul ar - wei ght pol yol having a hydroxyl val ue of

400 to 1830 ng KOH g and/or a | ow nol ecul ar - wei ght

pol yam ne having an am ne value of 400 to 1870 ngy

KOH g are preferably used. The hydroxyl value is nore

preferably 700 to 1250 ng KOH g, and the am ne val ue

is nore preferably 400 to 950 nmg KO/ g. Wien the

hydroxyl value is |less than 400 KOH g or the am ne

vadhueoilsor | ledsbutaiieddod #E) BESEEEEPah uEffect of

| myyoeeing formation of interconnected cells tends to

be not sufficiently obtained. On the other hand, when

the hydPlxylatialefe the higamedeenkar-va3eht mylKeHEor

t he | u r 187
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a%roto be poli shed.

pert er
%%PF?CD%F%fh FéRe"Gtycol , triethyl ene 25 glyco
oqob74}butaned|ol is preferably used. (0069] The
rati o of the high | ecul ar i ght. pol yol and
| ow ol ECFPEP - W& é’?ﬁ?y ﬁﬁ?%ﬂemfo%ﬁg Eﬂ? P8VHRY i ned
a‘i@x@é@'b&ﬁuecﬁ:@d ebar aetestiflel, Ghenenensi doatled-aiight e lyol
yur et hane foaned_ |ayer manufactured therefrom
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| RLEEEUMIBRE sk pekkeSIHIUCLUF & 15t fi€:,. more preferably 5 to
| ow- nol ecul ar-wei ght polyol and/or the

| 3@ WA e ERIITRE- IR igRt W OPEAT RN TR B1RD FPEPASRA i PY HE1NG
t QL? lo@@&@cu@grmﬁg@ﬁc%@l%og ekO. 18 sPb&h 51 B unts, cell

preferably 5t

films are eas;Lly broken to easily form an interconnected cell
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 prepélymer method, a chain extender is used in curing of a
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
4,4" -methylenebis (o-chloroaniline) (MOCA),
2,6-dichloro-p-phenylenediamine,
4,4’ -methylenebis (2, 3-dichloroaniline),
3,5-bis(methylthio) -2, 4-toluenedianmine,
3,5-bis(methylthio) -2, 6-toluenediamine,

3,5-diethyltoluene-2,4~diamine,
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10 % in the active hydrogen-contai ning conpound. By
using the | ow nol ecul ar-wei ght polyol etc. in

speci fied amounts, cell filns are easily broken to
easily forman interconnected cell structure and
further the nmechanical characteristics of the

pol yur et hane foaned | ayer are inproved. [0071] In the
case where a polyurethane is produced by nmeans of a
prepol yner nethod, a chain extender is used in curing
of a prepolynmer. A chain extender is an organic
compound having at |east two active hydrogen gr-oups

ang 5e)&§gpiéfﬂoqlilekge2 %Chllgﬁlngwa}:%g@l{hyg%ggp include: a

hydroxy oup, a primary or ‘secondary amino group, a .
trglycngdmeﬁ@ﬁhmobautdahe,Ip¢&yte©9ﬂ@ﬂﬁhmé68Ranples of
the,%ggln ext ender Iude pol yam nes such as

4, %~
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2,5 -di-ghbeim-B; Bhﬁm,yﬂ’elﬁéﬁira{ﬂh’yedlphenylmethane,
4, 4' - met hy] enebi s( 2,3 dlchloro nilin

3, 434b| Q(—ﬁ%ﬂﬁyptﬁ| oqllfogr?%fflu dl %Jrﬁe% yldiphenylmethane,

3, H4hlgf aRidaybl bi 0, Qr@éi@él@@)@dpﬁm:@:ﬁenylmethane,
3,5-dieth | t ol uene- 2, 4- di am ne, 26

3352dpé§ FePoRRRAYATEI 8] $FR3WE, tri met hyl ene

gly, QQ LadimiRoan ?’Qt@.ré%ﬁ?i-% . pabyhetiamRbhyd R thane,
oxi'de- di - p- am nobenzoat e

44N ditbrdaroBt 8% 45-diapinephRyY HissRERs. met hane,
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AT S IR PLE P s pobi R e ang
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me §§7¢F€C}i S h%ﬁsgi’rlﬁ%d a g{% rqggib%huesne%l e%ﬁqggrgﬁbne or in mixture
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
equation.

(350—80X fav—120/fav) =OHVav= (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.

[Equation 1]

n n
OHVav= 2 (ai X c)/ 2ol
1=l =1

[Equation 2]
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N, N -di - sec- but yl - p- phenyl enedi am ne,

m phenyl enedi am ne and p-xylyl enedi am ne;

| ow nol ecul er-wei ght pol yol conponent; and a

| ow ol ecul ar - wei ght pol yam ne conponent. The chain
ext enders descri bed above may be used either al one or
in mxture of tw kinds or nore. [0072] The average

hydr oxy val ue (OHVav) of the active

hydr ogen- cont ai ni ng conpound used in the second and
third aspect of the inventions is preferably wthin
the range of the followi ng equation. (350-80 X
fav-120/fav) SOHvVav_ (350-80 X fav+120/fav) In the
above equatd on, OHVav and fzav (the nunber of the

» £ ( I | cul ated by the
?Xff%?f—@%x@%?i R S R WX )/ L
¢ i=1 r=FI[Equation 21 # .1 fav= E (bi X cb/ E ci
i=1 z=X t t

' Z '_} }]i o?%%ﬁa@%f@, 4 Pébre%eﬂgg{:ﬁégﬂ'ékﬁeg oﬁ?&?%@?gl

of the polyo onents; al represents
valcgapoigntse prieseprssenhe theumirkoxgfvalbe; fodncipresaits the
a resents addition

gr Qups: ci. re ( ) _part i,ght .
e SR R g T
cobpoweibhtt.o be used is a first to a n-th polyol

conponent s, the hydrox val.ue of the first,K polyol

corrponegf.{ori%{aﬂg}?'n g ea??tltvﬁé’yﬁﬁ%eerl’mf}fsa*’&ﬁ‘gﬁo Rgynd

gr edpss Lsedebinedras thl a nt-ip @gdol i @rpsreetY, Pas hydroxy
value of the first polyol component is defined as al; the number
of functional groups is defined as bl, the addition weight part
isdefinedascl- -+ ; thehydroxyvalueof then~thpolyol component
is defined as an; the number of the functional groups is defined
as bn; and the addition weight part is defined as cn. However,
since refefring to the polymer polyol, the polymer particles
are dispersed, the nunber of the functional groups is calculated
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 theactive hydrogen-containing compound used
in synthesizing and curing an isocyanate-terminated-prepoclymer
are not part_icularly limited. However, in synthesizing the
isocyanate-terminated-prepolymer, it is preferable that the
high-molecular-weight polyol of 80 wt% or more is used in the
active hydrogen-containing compound, and the
low-molecular-weight polycl and/or low-molecular-weight
polyamine of 80 wt3 or more are used in the active
hydrogen-containing compound in curing the

isocyanate~terminated-prepolymer. Theproperuseoftheactive
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i s definedas cl ; the hydroxyval ue of the

n-t hpol yol conponent is defined as an; the nunber of
the functional groups is defined as bn; and the

addi tion wei ght part is defined as cn. However, since
referring to the polyner polyol, the polynmer particles
are di spersed, the nunber of the functional groups is
calculated as 3 even in any of kinds. [0073) Wen

pol yur et hane i s produced by a prepolynmer nmethod in

the second and third aspects of the invention, the
kind and conpounding rate of the active

hydr ogen- cont ai ni n ound used synt hesi zin and
PR e B SRRt L S st TSR e F® o
NothP&ithbCiH JJiV thé Pnly8dca HoMENM R e rli Bt wam&mmwb@
I socyanat e-term nated-prepolyner, it is preferable

t haf BNeUIRHGITSIceBI SREABPENt pol yol of 80 wt % or
norgots used in the active hydrogen-containing
conpound, and the | ow nol ecul ar-wei ght pol yol and/or

5| ow nol dxakae bekiesntan iFoicyand frecaroos8enit 8ol yrisoaparent
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used L. afi% AflhMe, sydroge &gnft%gaeara B9 26 ROPAY vaplous_

curing t I socyanat'e-t erm nat ed- pr epol yner
prw&r aqwd;fngtttrematwwlearz&ﬂwmsogareo@ ntdiﬂsmfﬁ@j thSlcal

oun s rabl e tho 40 ternB of the
st% t)l/e%fjgt% y‘ﬁﬁymacna argac eF i8¢ dl tchse %fh In order

prmﬁmttaymtg/ fo@fue@olwretvhﬂneietsmrbe wlitizhneg . [0074]
5 A ratio pbetween an_jsocyanate co nent
o GRRE RO LhitTon T RAFID S5 1O UIe ThaSPTAHER GHERER 0
benﬂlltseégjuata Yafpent Vel iaects di Bgtd 0 nimbet Wrakctive
ghts thereof, desired physical roperties, of

p&%f’@?’h&’Fé?uPBafrFé@‘r%%rgrﬁﬁﬂst’hé‘mil ReETQURSHr P PRlyolt
obfobBnént @anes draYar exddridedesd edrpedtishiiA0tH range of

characteristics, a ratio of the nunber of isocyanate
grﬂﬁ&ﬁspﬂsﬁ to 1.20 and more preferably in the range of "from 0.99
to 1.15. When the number of isocyanate groups is outside the
aforementioned range, there is a tendency that curingdeficiency
is caused, required cell, specific gravity, hardness and
compressibility are not obtained.
[0075]

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
at a suitable temperature prior to use.

[0076]

The silicon-based surfactant includes, for example, a

surfactant containing polyalkylsiloxane/polyether copolymer.

Such silicon-based surfactant can be exemplified by SH-192 and

1L~5340 (made by Toray Dow Corning Silicone Co., Ltd.) as
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an i socyanate conponent relative to a total nunber of
active hydrogen groups (hydroxyl groups + am no
groups) in a polyol conponent and a chain extender is
preferably in the range of from0.80 to 1.20 and nore
preferably in the range of from0.99 15 to 1.15. Wen
t he nunber of isocyanate groups is outside the

af orenenti oned range, there is a tendency that curing
deficiency is caused, required cell, specific
gravity, hardness and conpressibility are not
obt ai ned. (0075] 20 The i socyanate-term nated

prepol yner is preferably a prepolyner having a

Y gedt a6 Nebaidurefs .about 1000 to 10000, nore
preferably 1000 to 5000 because of its excellent

wdrORaBi 1 ity, physical properties etc. Wen the

prepol Wigk 4,8 a%f?flltgvé‘é B Lol EH AL YshaTRer at s 814 her
prepolyner 1s nelted by preheatlng 25 at a suitable

t empénding an pntdexidengsed 1POOTERL THRePEIICor Hakkrf / an

surfac £gxanple, a surfactant
ntalésﬁg p ya%§§I5|€oxane/polyether copol ymer ..

Sqob7s1I|con based surfactant can be exenplified by

SH 192 and 30 L-5340 (nmade.by Taoray. r

Sili com@ed e’y ¥ ufﬁdp%e gr g%?%?&%o% es is

[ QQZféra\ﬁaﬁzanU&oﬁH@ekﬂﬂb\leS anmaysbpedified]lly un;tlrcwna oxygen,
stabilizer, includ |n% an ant|OX|dant Iubr cant . a4

pROFRFRCD HPLAP 25/ o T234R1 9 ALTE 2B Rt Joi g St

[ Q0(BledThtes WRELAH, | ¥4 @A8 disedriar tb aenbrg Watee is most
bubbl es is preferably not conbustible, and is

speefesabar| i mesPegePt $%°§gen, a carbon di oxi de gas,
a[pgfs gas such as heliumand argon, and

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
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. 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]

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

cells is preferably used in the mixing step. Such a stirring
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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 can be used
wi thout particular limtation, and specific exanples
i nclude a honogeni zer, a dissolver, a tw n-screw

pl anetary 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

whi pper-type stirring blade is preferably used to form
fine cells. For obtaining the intended pol yurethane

f oamide L ayesferabhea plaberanymizevol Theease ofittiggdevice
stirring blade  is_preferabl 500 to. 2000, r. . ore.
Y HAHFS 300 Fom R0 BrRE TSP Fithg i ¥ eSion
suahtiabl yhe egtilngt ecbpdep andi mg tba rebpedtritvencegodentss t ynd

[0080] In a preferable node, different stirring,.. _,
N EIERRR R S M A e AT LR T TRERRE
-t BeadOaHNPr & 268ss Adibera Sddorbing dohaetéssdryand
the second conponents to mx them respectively.

StPP#iing in the mixing step may not be stirring for

form ngnegl l19e NG @iShdsfIdNdrS@MCCHPosIENEK JreBBred
large cells is preferably used in the m xing step.
Shg the metihodi drpcrdbedeaabore 1s appeied abty aabprametarial

nEﬁ(&!t, a-lx-'pie‘th?é%nt?:eséélrlrdi eg§¥él GEet HHRE &%p5§§gidnpi§ E@red
foam ng step of preparing a cell dispersion and in

t be frmi agrslvepevifans Xoaged heavegspect i ve conponent s,
aﬁ%aéﬂirring condi tions such as a revolution rate of
the stirring blade are preferably regul ated accordi ng
t 0 necessdoyming 0@84tiallhény tHewebesd hatesizdr skeet is not

IR SRTRERL T PLRTEE b EhTRBL BhiGRi A
terephthalate, polyester, pclyethylene, polypropylene,
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
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
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 Aforming materials
satisfying these conditions include polyethylene terephthalate,

polypropylene and polyethylene.
[0085]
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sheet, and then the cell dispersed urethane
conposition is cured to forma pol yurethane foaned

| ayer. [0082) The forming material for the base
material sheet is not particularly limted. Exanples
t hereof include polyethylene terephthalate,

pol yester, polyethylene, polypropylene, polystyrene,
pol yi mi de, polyvinyl alcohol, polyvinyl chloride, a
fluorine-containing resin such as pol yfl uoroet hyl ene,
nylon and cellulose. [0083] In the first and third
aspects of the invention, the thickness of the base
material sheet is not limted. However, the thickness

i's prefer ahl %2004t sBelb 0 D QHY ek i3nMRHNLh RINMR s s QfE
the strength and flexibility or the Iike thereof.

[ @08 4asThetioasel sheel ialnosheasttigybarivnliHéedec HAYSVEL,
aspect .of the,_lihv ' p b h Lt
R e e
ando foel [ af dnafd s lo X t1€'58ppf esrd oo mZsperHgp tden [ofsFp s

Exanpl es, of the form teri ' '
CORTFITSHE" FHEPRUE TRt Ry FRHe F ey I ol e Pt e
pehyprapykener and pade elabytesle shp8085] 31 In the
second aspect of the invention, the thickness of the

bad8€8%at eri al sheet is not particularly linited.
Howevemn, metki LRI SkfI8ASI Shrrhier abdper@e@itrettbafe 3 MM

and nore preferabl 0.05t0 0.2 Mmin terns of the
SBPPREISien oBEo SBF Rae FeRe b lgEeet G G T FEat ing
pﬁé’éf%c@d%@ﬁ@, EQ@Q?&;JSL@/ 8b11 8Bt d hesihienrgidivapdcoater,
flexibility of the base material sheet. [0086]
kiss-roll coater and comma coater, die coaters such’'as a slot
coater and fountain coater, and a squeeze coater, acurtain coatér
etc., and any methods can be used insofar as a uniform coating
- film can be formed on the base material sheet.
[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
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]

In the production of the polyurethane foamed layer, known
catalysts promoting a polyurethane rea;:tion, 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

the respective components.
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A nmet hod of applying the cell dispersed urethane
conposition onto the base material sheet can nmake use
of coating nethods using, for exanple, roll coaters
such as a gravure coater, kiss-roll coater and comm
coater, die coaters such as a slot coater and
fountain coater, and a squeeze coater, a curtain
coater etc., and any nmethods can be used insofar as a
uniformcoating filmcan be fornmed on the base

mat eri al sheet. [0087] Post cure by heating the

pol yur et hane foam forned by applying the cel

di spersed urethane conposition onto the base nateri al
shgrigoand then reacting the conposition until it does

not flow, has an effect_of inprovin

pr oper t PERSUGFLehet thePylywiathnae F8§ﬁ%@§%ﬁf§“ﬁﬁ?ﬁ carried
exddenrl ¥ gurehetpdh wROSIinCURE rdspeeBivéd dmpotients are
preferably at 40 to 70C for 10 to 60 m nutes _ and

coredgbeddipreicapliptae cRukpiRA PIERUREIFH 19T HerTEd
Sto%ﬂ%l'll 48 othgnéﬂ?spg ?Iiu&_%.oln syg%%}leké‘lﬁ ReePFOshectian

e po yur et oanmed | ayer, known catalgsts
preonpbhent sa apdl yuneirhaceiveegssi Bie coneknuest¥rigdary 2

3 s ngce
ATORE BT CTHES D 2T AT o ot B Y Do fying el

c @nspdemiummﬁe f:bmwsillttten fissentpptd ehtsonataniel gheet
se_material sheet after the step of mxing the

ré§p§8f?6%p68ﬂﬁ3hents 32 008 91 Production of the

pqloyuo et hane foaned | ayer may be carried out in a
batch system wherein the respective co nent
ME|ghedy n SheRregseador Rrgd %F%ﬂ%ﬁ%?%ﬁ%’ g%gee@ gﬁ%%éf'@
Stihbr@fhrd Hpddt & @Bt idweddSoR, Qaurd maaessfa&tyeﬁmamefmm
the respective conmponents and _an %Preact|% J9as are

C@ﬁ?l?ﬂ}d&§?§h§r§d fpgmed layer is forme material

sheet or while the polyurethane foamed layer is formed, the
thicknessof the polyurethane foamedlayer isuniformly regulated.
A method of uniformly regulating the thickness of the
polyurethane foamed layer includes, but is not limited to, a
method of buffing the polyurethane foam wi;h anabrasive, amethod
of pressing it with a pressing plate, etc. When buffing the
polyurethane foamed layer, a layered sheet having no skin layer
formed on the surface of the polyurethane foamed layer is obtained.
When pressing the polyur‘ethane 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
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

material sheet, and a release sheet is laminated on the cell
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stirring device and nechanically stirred, and the
resulting cell .dispersed urethane conposition is
sent onto abase material sheet to forma product.
[0090] In the process for producing the | ayered sheet
of the first and third aspect of the invention, it is
necessary that after the pol yurethane foaned | ayer is
fornmed on the base material sheet or while the

pol yur et hane foaned |ayer is fornmed, the thickness of
t he pol yurethane foanedl ayer is unif ornm yregul at ed.

A nethod of uniformy regulating the thickness of the
pol yur et hane foaned | ayer- i ncl udes, but is not limted

t cﬁis%_erggcﬁ Q}%h%@xeldéﬂﬂlﬁéﬁgzitoh.e ﬁ@.le}z‘é’éﬁ:teliaﬂﬁet@ﬁm.ﬂgﬁeﬁs&ﬂl

abrasive, a netho of pressing it with a pressin
pluEteshant compreirt ibafrfavre ehreed pREGIM StHPANEr ¢ 0RAE F Oamed
l al%%ret W, 1!],3363% %ﬁ gﬂ?e ts Jf'x%\fé g:0Q ég hHifcﬂcWith_faoﬁﬂ@giQ@
the-“surface o he pol yur et hane Foanmed layer is
ohteainaed TheWhenepy espang duber hopsafeethbheifesaihedrocess

| ayer, | ayered .sheet havi i r on
{ RERShPFHED Ore T HE BOrgtre: hane s set Ty arC) &Rty
oldnairBediy.The condi ti ons when pressing are not

particularly limted. However, the tenperature is
pﬂ@Pg?hbly regul ated to be a glass transition point

or nor e z008ild1 @art fenohherhdastcaddehesd lindl spar, seat
ur et hane conposition, prepared by the neth%g des ribgp
abisveet dimpisid b divedn itfethasare kdreraaFPehast a4

r eheasendneflerl. S 1M led aidihes gebterad3yd spetSRLLh

urethane conposition. Thereafter, the cell dispersed
uleshdieensdopas ichange wrey ireténs ed The SEbiafept the release

P%h&g{ %B/ﬁlBg faamdeq! ayer ML theatdingkness thereof

S nmade ormwth a pressing neans. The process is
papoP2ll arly preferable since the process can contro

the thigkness it LA, iauekedtbesto LELE MY the Layered

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 uniformwitha pressing means
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.

{00941

The release sheet used in the second aspect of the invention
should have a nitrogen gas permeation rate of 1 x 1077
[cm®/cm?- s - cmHg] or less, and preferably 1 x 107® [cm®/cm®+ s crHg]
or less. Examples of the forming materials satisfying the
condition include polyethylene terephthalate, polypropylene
and polyethylene. The release sheet having a small dimensional

change caused by heat is preferable. The surface of the release
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uniformy. [0092] A material for formng the rel ease
sheet includes, but is not limted to, resin of the
same kind of the base material sheet and paper. The
rel ease sheet is preferably a sheet with |ess

di mensi onal change upon heating. The surface of the
rel ease sheet nay be subjected to a rel ease
treatment. [0093] On the other hand, in the process
for producing the |ayered sheet of the second aspect
of the invention, a cell dispersed urethane
conposition IS applied onto a base material sheet, and

ar nm_nat.ed n, the el

d.é%%rség re?kJeCtecowﬁ§§FF58§re é||{ﬁﬁ§ﬁﬁ§%§8§heet

ur etalyarecu£ehgpos iprboact SreCsherd asnbi I;Le wiKoutgbé 1Ry released

th| ness thereof uniformwth a pressing neans to
3%%?%/3%?’?1%&1’1?“?85% Hr8§e?e£A skin layer is

fOHUBdS]On the surface of the pol yurethane foaned

| ayer by u3|ng the release sheet. [0094] The rel ease
sheet usedtis serend scaRat £pblee igFephion, nviemthogkness of

sheylt drdraMge Ak " 9.9 &btd Q§rﬂ%1ﬁ%§§.ﬂ/ Oﬂm&’tléé of{o%e\}%rlotge
[cnB/cnR-scHg] or |ess, and pref erably 1 x
[ chB} efEsenig)Prederilekys ! 0. Bamyl es3 ofm,t hed frorei prpferably
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poiyetudede he. tHEheolEWEﬁﬂhenshﬁﬂﬁmddaWaY@F,aasdfwﬁrength and
di [ e used heat is preferable. The
su?? bqrﬂ?l:¥ hocfh%ng recfj‘ }iﬁeett )

ace o e release may be subjected to
rel@p$sd treatnent. The release sheet may be used as a

protective sheet as it_is without bein %ﬁt‘?g‘i ggeet nade of

after t essérrl%d“eﬁﬁlge?”f SIHPOtRE a2t

the base material sheet, the cell dispersedurethane composition
(cell dispersed urethane layer) and the release sheet to make
the thickness of the sandwich sheet uniform is not particularly
limited, and for example, a method of pressing it to a
E)redetermined thickness with a coater roll, a nip roll or the
like. Inconsideringthe fact that, after compression, the size
of cells in the foamed layer is increased about 1.2 to 2 times,
it is preferable in compression to satisfy the following
equation: (Clearance of a coater or nip) - (thickness of the
basematerial sheet andreleasesheet) = (50t085% of thethickness
of the polyurethane foamed layer after curing). The specific
gravityofthecelldispersedurethane compositionbeforepassing
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 flow, followed

by post cure to forma polyurethane foamed layer. The conditions
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In the second aspect of the invention, the thickness
of the release 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
suppressi on of permeation of gas included in the

pol yur et hane foaned | ayer, and strength and
flexibility of the rel ease sheet. [0096] A pressing
means for pressing a sandwi ch sheet nmade of the base
mat eri al sheet, the cell dispersed urethane
conposition (cell dispersed urethane |ayer) and the
rel ease sheet to make the thickness of the sandw ch
sheﬁorupoétordmrteSafwttheagam&lalsaalaycrwe@ﬂ Leshe and for
exagﬁ g a nethod of pressing it to a predeternined
t hi ¢KA §% wWth a coater roll, a nip roll or the I|ke.

I n consi defl g cLbe sfw@g{ oh RaL pogg{lfé’th%%g&rogaesé o, eerO%{:hen

size of cells in the foamed 'S I NCrease
1. 276823594 Hreebtain ajlnypref shebte iIn tdnnpuraeeslamkirolayer

sat h§fﬂ6ﬂng§ oﬁqoélle %\M%QJ e%ﬂggé foa?%cg gaggégnﬁgtie& F%ﬁ release

coater or ni p ness 0
sheakeginis rr@ﬂeagei,stﬂees)un: 1656t @3 5%ef rédiatli kﬁkﬁ@ﬁf&ngotfhe

t he &ﬂ%&ﬂ&ar}%a hoa! acéi, Igzlyler after curing). The

spec Ic gravityo di spersed urethane
conp¥iAi on before passing a roll is preferably 0.24

to 1l in d obtai_n_a polyurethane foaned |ayer
havi ng a&é%gm F‘& &Fi £ye drolyusetihpns Soanghdryentiser

t h@atﬁmcknaaszgz it Illﬁetéan d\HbﬁQvéh e@le t}ﬁdﬁ%@@s g bfcé?fé?ably
th% Bo %u ethane foamis reacted until it does not

fl oW, M FOsE REFferaBly ot fa tpol yrr-et hane
foam&do]ayer The conditions 35 for post cure are the
sane as described above. [0098] The rel ease sheet on
the pol yit EPRafiestoafeert @fekhs simvieahion, cells in the

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

The polyurethane foamed layer produced by the process of
i;he second aspect of the invention mainly has an interconnected
cell structure, and the rate of the interconnected cell is 50%
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
are not formed by crushing.

[0103]

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

range, the surface smoothness of the material to be polished
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rel eased to obtain a |layered sheet. In this case, a
skin layer is formed on the pol yurethane foaned .

| ayer. After the release sheet is released, the skin
| ayer may be renoved by buffing the polyurethane
foamed layer. [0099] The thickness of the polyurethane
foaned layer is particularly not Iimted. However,
the thickness is preferably 0.2 to 1.2 nmm and nore
preferably 0.6 to 1 nm [0100] In the first aspect of
the invention, cells in the polyurethane foaned |ayer
may be independent cells, and nay be interconnected
cells. [0101] The pol yurethane foaned |ayer produced
by BRESHPOEbsisingf tendrets deoiuteaspestedf trhené RUEAE 28Pect

[ nterconnected gell structure, and the
rat gk g?ﬁg? faveh 18?“60‘% e VEEFRIT S EORL Bhe woFeulanfoles

pr epertablsnr§boe or erphest {KBl62]14 s bherd hiv1g 1@%&122& #lss,

the_j nvention,_ th ol yurethane foaned |ayer | _
sph%ﬁ%uﬂﬂreiﬁf%?%ﬁﬁﬁgc?%dmb@Fl%?%ﬁﬁI1 surfaces in which

circadoa] holes are forned. The interconnected cells
are not formed by crushing. [0103] The aver age cel
di anet er TBF A'REa¢R(9ed 1| dlanesepotiifiesehamemakbmmedalue of

' i 0 19 e f.er abl
50" 10 150 o dhan The uerans el pRavsaak S PBLE U s
f r &th th8 8olyunnfbane Heoanad flaver simotdinbsskafsstdicrection is

povmtratel 0 BOLCelerh, ARt ROl O%) S0 s
i nfertihnd feheabweragegditaneterass céhe debnetdrasi fHdresce
is based on the description of Example in detail.
[0105]

A specific gravity of the polyurethane foamed layer is
preferably 0.2 to 0.5, and more preferably 0.25 to 0.4. When
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 spécific gravity is more than 0.5, the
crosslinking density of the material should be lowered to attain
a certain fixed modulus of elasticity. In this case, permanent
distortion tends to be increased and durability tends to be
deteriorated.

[0106]

Ahardness of the polyurethane foamed layer, as determined
by an Asker C hardness meter, is preferably 10 to 50 degrees,
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,

the holdability of the material to be polished tends to be
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of the surface of each of the cells is preferably 100
pmor less, and nore preferably 50 pmor |ess. [0104]
The average cell dianmeter difference (nmaxi mum val ue of
average cell diameter - mninmumval ue of average cel

di aneter) of the pol yurethane foaned | ayer in the
thickness direction is preferably 50 pmor |ess, and
nore preferably 30 pmor less. A nethod for

cal culating the average cell dianeter difference is
based on the description of Exanple in detail. [0105]
A specific gravity of the polyurethane foaned |ayer is
preferably 0.2 to 0.5, and nore preferably 0.25 to

0. detéﬂﬁeﬂatédua specific gravity is less than 0:2, the
cel | te tends to be excessively increased to

de{%V% rate the durability. On the other hand, when
the speghd icom@randiloyt 1 eN®f ent halyQedthahBefoamed layer is
crosslinkin denS|ty of the material shoul d be | owered
t PERTEARPRLY 2 &er 13T n PPxBArhEaFeEaRy &1 5t8%i WP fhe

t Nl g3nptas s oPEIBNEe M s s thaat 0 L Hnd1ends 11 o) bechdpseasaed
and éhrablllty tends to be deteriorated. [0106] A

hah(dh@@@leshqdwéew yarks fefrribtsakedt | Bk thggompression
%F Al %Asgﬁé dlgcglﬂrlqre;%%d%te%rurfhée smoothness
pre era to 50 deg

rees, nore preferably 15
t @Bﬁhdegart@ersalWreriPEt bel Petlesr a@:mmﬁeggmg gehdssta ban
1%.%egree the durability of the |layered sheet tends
€ red%ced or the surface snoothness of the
nﬂmeosal to be polished after polishing tends to be
deteriofa

har dnes qﬁﬁggs?%QQﬁ%%Qg%n?gggépgi]uré&gfﬁéég angFr
t he ;B'E&Ifeﬁ:laaiy 00 he qIOILdz&heéind ROHS pkefdieblF760 ym or less.
d%igrrllt%reatghl%kness fluctuation is more than 100 um, the layered
sheet has large waviness. As a result, the surface smoothness
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
extremely high surface accuracy, the layered sheet can be used
without separately buffing the holding surface usingapolishing
material. However, the layered sheet may be buffed if needed.
[0110]

Since the layered sheet having the skin layer formed on
each of the polyurethane foamed layers of the first to third
aspectsof the inventionhas aholding surfacehavinghighsurface
accuracy, and the skin layer itself has adhesiveness, the layered
sheet cansufficientlyholdthematerial tobepolished. However,

an adhesive layer may be separately provided.

[0111]
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[0107] The conpression rate of the pol yurethane foaned
layer is preferably 2 to 10% and nore preferably 4
to 8% Wien the 5 conpression rate is |ess than 2%
the holdability of the material to be polished tends
to be deteriorated. When the conpression rate is nore
than 10% the durability and the surface snoot hness

of the material to be polished after polishing tends
to be deteriorated. 10 [0108] The thickness
fluctuation of the pol yurethane foaned |ayer is
preferably 100 pmor |l ess, and nore preferably 60 pm
or less. Wen the thickness fluctuation is nore than
100 pm attheubhyeredayshekishhas Haarige nmavkbesayeAsfgrmed

lt, th f th f th
G bi SROMSAPaR S e ) Eorie th Be et Er] oF AToa

[ Lt Sbaege t heerdayanad a&b&&ln@hﬁﬁaﬁ:@dbabyng thh surface
production process of the second asgecet of
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wi t hout separately buffing the hol ding surface using a

pain sthesivendherel doy PevisReratehe ArQyEfed sheet nay be
b f?Q}If needed. [0110] Since the | ayered sheet
having the skin layer forned on 25 each of the

pol yureﬂdanblémedtdiméps ofiakhagfiresdayerachispget to a
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38he surfaces of a base material such as a nonwoven fabrlc and
a film. Examples of compositions of the adhesive layers include
a rubber adhesive and acrylic adhesive.

[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
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]

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

and the second component containing an active hydrogen group
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Al t hough the | ayered sheet having no skin |ayer forned
on the pol yurethane foaned | ayer of each of the first
to third aspects of the invention has a hol di ng
surface having high surface accuracy, and can npi sten
the holding surface with water or the Ilike to
sufficiently hold the material to be polished.

However, an adhesive |ayer nay be separately

provi ded. [0112] A doubl e-side tape for sticking the

| ayered sheet to a polishing head nmaybe provi ded on
the surface of the base material sheet of the |ayered
sheet. The doubl e-si de tape has a genera
corshtiitiingncdrpovhd alo alne adlyesinee thayepst Eereppedidtdedn

on both the surfaces of a base teria
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of stheendbesi Y8odavaEs itbuetnhtaant iplenpadheshye amin
acrylic adhesive. [0113] The process for praducin
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poliyoe st e rooRmed th Byiag eerPedprddt etr By Sappidrfpd
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n techni que, anong which preferable is a
nmekbhteiniety hoshpocodsi derati on being given to a cost,
a ?ﬁgthng environment and the |ike. [0115] Manufacture
of pol yur et hane foamis enabl ed by neans of
ei t her a@hprgpguysetametthed om deopeodicet prethagchanical

[0116], Manufacture of  the polyure is.t i X
| O3, ARsloet e o0 LIE PSS BB LEAD L 14T <

Copt@idd Per GEADNL A1l @nBehlie magcendsedrportensame time 1f
cont%gning an active hydrogen group
need.

[0118]

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
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.

{0120]

Description will be given of an example of a method of
producingapolyurethane foamedlayer havingoval cells according
to the fourth aspect of the invention below. A method of

-manufacturing such a polyurethane foamed layer has the following

steps.
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39 contai ning conpound to thereby cure the reaction

product. In the prepol yner nethod, an

i socyanate-term nated prepol yner serves as an

i socyanate group containing conpound and a chain

ext ender serves as an active hydrogen group contai ni ng

conpound. In the one shot nethod, an isocyanate

conmponent serves as an isocyanate group contai ning

conpound, and a chain extender and a polyol conponent

conbi ned serves as an active hydrogen contai ning

conpound. [0117] The pol yuret hane foam can be produced

by a nechanical foam ng nethod and a chem cal foam ng

nethod or the like. A nethod for adding holl ow beads
¥ pg jused at the sanme tinme if need. [0118]
?lcdlarly, a nechani cal foam ng nethod using a

SI I [ conea betsedosntiqcttapt ofvprepar sna t@epoéylrreiﬁsmrsed

| si | oxane and | yet her fera
P e Some e oh Mt Ral ks ot PEBLSLR NG pesReRtSH
L- &adfdnepg@mnuf act ured by Toray DOM/Cbrn|ng Silicone
Co., Ltd.) etc. are, exenplified as a suita

|
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assur fakalht 11ZehddédAdoudhNEsyadBt & ood @Rk ted prepolymer
| ubricant, a pignent, a filler, an antistatic agent

aerfQSIPﬁé?@Y a] H30TBTBES CPTPRIBH Wijthia IH@hgRokarudpratpight
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foaned | ayer having oval cells according to the

f Ay virepsere 9ok, tteedispeane itbe Waleartive At RELinp cells
?g{ﬂﬁ%%%ﬁ%g%kﬂﬂng%%ﬁ Aoyt el hang, foaped Laygl cHasnkhe

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
dispersed urethane composition. If necessary, a catalyst and
afiller suchas 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 'qomponent
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, theremaining component is addedto, andmixed
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-terminated prepolymer) or the second component

containing active hydrogen-containing compounds, and the first
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steps. 40 (01211 1) The foam ng step of preparing the
cell dispersed urethane conposition and the m xing
step of m xing the respective conmponents Case A The
first conponent wherein a silicon-based surfactant is
added to an isocyanate-term nated prepolynmer produced
by an isocyanate conponent with a

hi gh- nol ecul ar-wei ght polyol or the like is
mechanically stirred in the presence of an unreactive
gas, to disperse the unreactive gas as fine cells
thereby formng a cell dispersion. Then, the second
component contai ning active hydrogen-contai ni ng

C i sdcksmdsetpoasnt Hiagh meehecid=l yveiightd dndhe presence
| ow nol ecul ar-wei ght pol yol s ar added %o and m xed
wi ¢t 27t ‘ﬁ‘ére@QItFV‘Eii‘%ﬁer ? S SPOT YT EBSr‘énr ag&tYe Yaf sapse?%%l
UrQiinangecepPRsbbi Pihg 4 keNEEESsEF LA @reddbiaé Vohp@didion.
filler such as carbon black naybe added to the second
colfdéRént . Case B. A silicon-based surfactant is added

to the 3y rgkeiePryr@pent containing an isocyanate
conponent (or an isocyanate-term nated prepol yner)

and/ or Threaleornd lobisponesd LredingiqorRgs Helon\ié injected
hy gen- gant aj hi _ conponent (s)
PAAEROE ! AL RRIRAL Chen mbls, OO ot T
ngohandjcally stirred in the presence of an unreactive
gas, tq” @L? §r§gethe unreactive gas as fine cells

t hereby™'f orm 3 Bel | di spersion. Then, the

r emai nivig.leotfixorenl dispadsket] uirethared comped tivn timjethed

cell dispersiqn to prepare a cell, dispersed_ urethane,
cORPBsTRS IB?ll.é éésléead!.%dA eine 5%?’1&@55%%35 ur g’cttgﬁtsﬁas © 18
added biy@ofpré £AsY oreldddapr&ds inde el irstide ofipoaenid until
contai ni ng_an isocyanate conponent (or an

i $88 TSt £ HiNEP T d96Fymer ) or t hesecondconponent

[0124]

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

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

[0126]

In a preferable mode, different stirring devices are used
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cont ai ni ng active hydrogen-containi ng conpounds, and
the first 41 and second conponents are nmechanically
stirred in the presence of an unreactive gas, to

di sperse the unreactive gas as fine. cells thereby
preparing a cell dispersed urethane conposition.

[0122] 2) Casting Step The above cell dispersed

uret hane conposition is injected into a nold, and the
mold is then clanped. [0123] 3) Curing Step Wiile the
cell dispersed urethane conposition injected into the
nold is heated to be reacted and cured, the state is

hel d by conpressing or deconpressin the i nside of . the
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[0127]

As described above, it is necessary to performa different
operation from a conventional mechanical foaming method in the
casting step and the curing step in order to produce the
polyurethane foam containing oval cells. In detail, the
following operation is performed.

[0128]

1) Case 1
In the casting step, about 50 volume % of a cell dispersed

urethane composition is injected into a mold of which one side
or an opposite side is movable, and the upper surface of the
mold is then covered with an upper lid to clamp the mold. It
is preferable that vent holes for discharging an excessive cell
dispersed urethane composition when the mold is compressed are
formed in the upper 1id of the mold. Thereafter, while the cell
dispersed urethane composition is heated tobe 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%

of the original horizontal width, and more preferably 80 to 90%.
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[0126] In a preferable node, different stirring
devices are used 42 for preparing a cell dispersion
in the foam ng process and for stirring the first and
t he second conmponents to mx them respectively.
Stirring in the mxing step may not be stirring for
formng cells, and a stirring device not generating
large cells is preferably used in the m xing step.
Such a stirring device is preferably a planetary

m xer. The sanme stirring device nmay be used in the
foam ng step of preparing a cell dispersion and in
the m xing step of mxing the respective conponents,
anthe SdngolstiBjorc mad:r‘efengolsucmmsaed evdihati e gxaesssye
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p%fy%@t@ﬁ%esﬁ%me%@t ghdligpggoval cells. In detail,
follow ng operation is performed. [0128] 1) Case

1 Mﬁiﬂhe casting step, about 50 vol une % of a cel

disp uret hane conposition is injected into a
%% %ggg%%lch one side or an opposite side is
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Thereafter, while the cell dispersed urethane composition is
heated to be reacted and cured in the curing step, the upper
1id and/or lower surface of the mold is moved to compress the
mold, and the state is heid until the composition does not flow.
The composition is preferably compressed to 50 to 98% of the
original height, and more preferably 85 to 95%. The composition
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.
[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

1id to clamp the mold. Holes for decon_zpressing 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% of the original horizonta

wi dth, and nore preferably 80 to 90% 43 The
conposition is preferably conpressed so that the
excessive cell dispersed urethane conposition is
sufficiently discharged fromthe vent holes. In this:
case, the long axis of each of the oval cells is
roughly perpendicular to the noving direction of the
side surface of the nold. [0129] 2) Case 2 In the
casting, step, about 50 volune %.of a_ cell_dispersed
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URREE qiSpEfacturltHaie dBldsi 8idhed neaved ed vaiddacadd and
upper 1id to clanp the nold. It is preferable that.
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and the state is held until the conposition does not
fgbﬁfﬁnfﬁeo%dﬂﬁbgPi?bn is preferably conpressed to 50
tpoP8Lp of the original height, and nore preferably 85

to 95% The conposition is preferably conpressed so
that A8 (SRCEEEPY & GGG 3 EPE 881 Vir ERRfIG oans neating
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holes. In this case, the long axis of each of the oval
chpitsflyiglityagnied fpetiventh SR ing thRENHBYF HgProperties
db# 6Glel @0aRf dnli€aHPRSH rehby Prdrawapisurface of the
nmol d. [0130] 3) Case 3

[0132]

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.
[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
direction of the foamed layer.

[0134]

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

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 anmount capable of
form ng a space into a nold, and the upper surface of
the nold is then covered with an upper 1lid to clanp
the nold. Hol es for deconpressing the inside of 44
the nold are fornmed 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 mxed solution does not flow The
conmposition is preferably conpressed fo 90 to 30_ kP
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][ ®E3te forneld ayer lsetnef bprolaReay At Forhurethbifetion
0 = i DG QF bl
obtarac ety BlE-ROE b L Ry Ipp AR ARG esuit,
efthectirfece actuprayd fiche el Gingsivedhcphopéing e mageripb

foam and are.extrenel r.ef - ;
RS GATE -t AL BT a B naioR Sl b po b abes
pﬁ._@ﬁ(&ﬂgﬂ@s:ﬁ@ Yh l&tabaﬂ@i sBact i che suchcasmpethriepsyof the
am ne- based catal ysts, may be used. The type .
SR AR O TP 5 EE e P E S8 Sr TR aqT P tion,
censtsdenatdnanel i} ow thenBaydredCatadatngs iatsa reduced, the
predeterm ned nold after the mXxing, ste 0] 3§J
TREAIShHY BBERI THed potY dlePRANE FGarbl 6‘% e ‘i‘i"? c&ge
UshPOriA RbanevbYPsh& iBaneh $ awibypehsllbgered ehpeduoe
a pol yurethane foamed layer. In this case, the @ ocC

i $he pileeschans' thgn LY Aexce ra&f?esf%meé‘e’réﬁeﬁ?a%’:}éna é&r"F%

: gil_/vg?::[flahglthteQeBFQ:htehf&lﬂéﬁsﬁayéii E@E11HRoUHetleheofHTER
polishing rate stability.
[0135]

The average major axis of each of the oval cells is
preferably 50 to 150 ym, and the average minor axis thereof is
preferably 10 to 100 ym. When the axes deviate from this range,
the polishing rate stability tends to be deteriorated.
[0136]

The cells in the polyurethane foamed layer may contain
spherical cells. However, the numerical rate of the oval cells
ispreferably30% ormoreof allthecells inorderto sufficiently
express effect as an object, and more preferably 40% or more.
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

particularly limited. However, thethicknessis preferably 0.2
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[0134] The pol yurethane foaned | ayer obtai ned by the
process has the oval cells of which the long axis has
parallel to the thickness direction of the

pol yur et hane foaned | ayer. The ratio (L/S) of the
average major axis L and average mnor axis S of the
oval 45 cells in the section of the foaned |ayer is
1.5to 3, and preferably 1.5 to 2. Wien 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 cannotbe effectively suppressed. As a

result the surface accuracy.of the holding surface
hd%ditng Weaﬂét‘%%eapre %ra}?gy%gr%stﬁeg %" deteri orat ed.
Wiensghe material to be polished is held using the
| ayered sheet, the surface snoothness of the (y?teriw

to be pUis RS TAFIFRVPBY iOSHRPY LY EGtRRY fopRed Laver 15

a%‘i’b%é%ly 81068 bhe, digaRbld tte@brddig, bayerdosheetrhe
IS al so réduced, the polishing rate stability in
pebeshf i gravitedaf ekesphEhar He 2 heds ital CABPDEXFHISIIREY

i s.hel [ ) ;

AL 240050 ol AL Shepin el ook pidcnane
slfuangd Aaget hedmlipet dighefrozansd they epesifkld grawity of more
deteri.ofate th ol L shi r . st.ahi | :
agarhges Reret* o B8 5he JallR-ofb bl denplyy o kol 161
piefeaidabl to 50p10alsdtpdn fAneditmivdveraelastigitaxicsthe

thereof is _preferably 10 to 100 m_,\Wen_th X
dBIT S-S r I Fﬁi*% Cragﬁée?erl?ar?éan o??s's olrﬁ:éoga eendgt g%ie% ty

t eRelseds@dbeo drtreriorstcedhe §iM3A] i Theoft ehkspolyurieehane
pal yur et hane foaned | ayer nmay contain spherica
céPied g¥RRrer, the numerical rate of the oval cells

i opypferably 30% ornore of all the cells in order to

sufficiently express effect as an object, and mor e
pr ef er B¢ ‘9azgm%s§pf@,e@_olyurethane foamed layer ispreferably

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
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%, andmorepreferably4 to8%. Thecompression
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.

[0141]
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The nunerical rate of the oval cells can be regul ated
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

t hi ckness of the pol yurethane foaned | ayer is not
particularly limted. However, the thickness is
preferably 0.2 46 to 1.2 mm and nore preferably 0.6
to 1 mm [0138] The specific gravity of the

pol yur et hane foaned |ayer is preferably 0.2 to 0.5,
and nore preferably 0.25 to 0.4. The specific gravity

of less than 0.2 tends tao ca excessi.y

SRR R I M Byt e B S TR

f %%éfémg; 1d©npni be 1ekbeanbande dre€es48Gi 60 am @ralsistsy
nore than O. necessitates the |l ow. crosslipkin

d@h%ri the éfll%kfiﬁtseﬂu&ituaﬂ?’biﬂé?r? &hap gy B (s Hypred
fixed Anduluge QbvElasti Gid ¥ HeQuife th8RRELE smbokHrRisS

case, permanent distortion tends to be increased to
def etticomaterimhetelirabil i shedRitee RBLyUERE FERSS FORRed

' d g f.oanmed
gg_yter:.oé’:Q%e‘r?’agc er)bag(‘pligg cgte%tﬁéd%lé%rrgg\éﬁﬁ%%kgﬁgs;h oane

h*am:omesss fandtmmn@nmfeﬂeev dbbyed Sayen igGlyiege @eshodier

ardn of .l ess th Q
R aS R At 11 EY° B ar i erpans Freancy Tard
atih dekes orate p&bﬁe&MéametSHBthmOibth Peangdtleyeal
to be l.i shed ter .
t He 9B 1&%&F&ﬁ§ §‘“%Pgﬁ3FInq%ﬁﬁcgéogéggees g%%%“FS
det fefelren@periita ehal-dakirl dHeyl 1 1ef widter aswriaak :Lts(bddﬁed .
pol i shed. [0140] The conpression rate of the
pdl 4%l et hane foaned |ayer is

The forming material of the base material sheet is not
particularly limited. Examples thereof include polyethylene
terephthalate, polyester, polyethylene, polypropylene,
polystyrene,polyimide,polyvinylalcohol,polyvinylchloride,
a fluorine-containing resin such as polyfluoroethylene, nylon,
and cellulose.

[0143]

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]
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]

Exampleé of means for sticking the base material sheet

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 rate of less than 2% tends to deteriorate
the holdability of the material to be polished. The
conpression rate of nore than 10%tends to
deteriorate the durability of the pol yurethane foaned
| ayer and the surface snoothness of the material to be
pol i shed after polishing. [0141] 47 The thickness
fluctuation of the pol yurethane foaned |ayer is
preferably 100 pmor |ess, and nore preferably 60 pm
or less. Wen the thickness fluctuation is nore than

100 pm the layered sheet has | arge wavi ness. a

T SR ng fRBesBa 1o Bet eTTy ARERS "t oo HATEErapé EsBped
paldvehed@tteF upohd Shiadget srslsatd ah@tndetteriparat by the

- Exanpl es of nethods for suppressing the thickness

f IngseuBaticsAabiSheRk andathadPP eyrEethARt daare’ By Hod o rsy =°
b léfafauldg_gcﬁ heosH ﬁévaé&%eoéapter@e fRanad e e matlek-€£0sRéetdand

predetermned thickness. It is preferable that the
suhfapel pirethend dmardd | ayer - | Bhegaekid-Sy99 UrpPedhas @
using_t ial t. . ol Vi di bler ey
pariierDeo T fop i PRA MR B beSTRR o
[ ®b4R]thEheuf faicas ngf aetasei wdtegfial michase amumnerien fsheke
is not _particularly |limted.. Exanpl h f: LN e
p8P§et hfflq@ne Ep%?é%%t#afﬁ?%?s%&loﬁgs tg?Ch %p%{lse%tlﬁ%/l %r%f}
peh¥pidpyl etsher pahysivy and, apaodyiridegdhesliyei nyl

al cohol , polyvinyl chloride, a fluorine-containing
ré8itekuch as pol yfl uor oet hyl ene, nylon, and

cel | ul gsgoubRl43ke The boclotassing theelbpsednstiarti ab a
sheet is not particularly limted, Ho er, the

t RPEkHESY HegdgpgperiBl yiehpbhle BE O E SIS HATEIR P BT
ofnide 3t EgoOtdyeand Il bility

EXAMPLES
[0147]

Description will be given of the invention with examples,
whilethe inventionisnot limited todescriptioninthe examples.
[0148]
[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
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

atrade name WIN-ROOF) and an average celldiameterwascalculated
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thereof. [0144] The | ayered sheet of the fourth aspect
of the invention can be produced by sticking the base
mat eri al sheet and the pol yurethane foaned | ayer
toget her. [0145] Exanples of means for sticking the
base material sheet and the pol yurethane foaned | ayer
together include a nethod for 48 sticking the base
mat eri al sheet and the pol yurethane foanmed | ayer
toget her using an adhesive, and a nethod for pressing
the base material sheet and the pol yurethane foaned
IﬁyeL so as to sandw.ch a doubl e-si de tape between
the base material sheet and the pol yurethane foaned

| e tRRSPSUBPE- @ l4eSt ape has a ggneral
copgitdgguti on in which an adhesive layer is provided on
both the surfaces of a base material_ such as a
nofi{easeneneitr o€ awarkas £elimdierarsy €4f6Pr¥GRpositi ons
of the gdéa%%gﬁﬁ el Frb%e‘édﬁoﬂrdz%*éf?%e 20hes Yey@ndas

an acrylic adhesive. [0146] A doubl e-side tape for
stalsleirmegd tdte al myenidd cshient Afoxadtd géleshvyig REMd Ry

L
beingiovaurofn the thhylerdssodi neict hoewanpldesyn whithe dtieined
R, O RtV LS U0 R LS g
( Nhassesefingdde 1A¥ Enhag® i Cedty i stmmte by 2Hme frhepeairadght
polli%ggev}agagaelcfu%%qgg, la%)ée{hi\l\slaaass ldie%ggegvi atshan 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
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
preparedby laminating tenpolyurethane foamed layerscircularly
blanked. An air comparison hydrometer 930 type (manufactured
by Beckman Corporation) was used as a measuring device. The
intercon.nected cell rate was calculated by the following
equation.

Interconnected cell rate: ($)=[(V-V1}/V]} x 100

V: Appearance capacity calculated from sample size {cm®)
V1: Capacity of sample measured using air comparison hydrometer
(cm’)

[0151]

(Measurement of Average cell diameter of interconnected cells
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a mcrotome cutter into nmeasurenent sanples each with
the thinnest possible thickness of 1 mmor less. A
surface of a sanple was photographed with a scanning
el ectron m croscope (manufactured by Hitachi Science
System Co. with a nodel nunber of S-3500N) at a

magni fication of x 100. An effective circul ar

di aneter of each of all cells in an arbitrary area was
measured wth an i mage anal yzi ng soft (manufactured
by MTANI Corp. with a trade nane WN ROOF) and an
average cell dianeter was calculated 49 fromthe

nmeasur ed val ues. 0149] . asure t of average cel
T eEr ey PSRinks ok siittia BRI O odueed

pol yur ethangoticas®bdiguesthae FOAKRT Lagdentvad parallelly
na nification of x 65 times with SEM Threge stral%

RN R RRECE\PRGF HRES FEMDHS 6RER HARR FEamgme

I %ﬂbwt&l&wésé st Dend Rirckaess 8 J8h ko Vet Ledl oAV
on the obtained inmage. The average value of the |line

sesglﬁélﬁt glassgend @fsesed) gHih SEMnE@raastirrg By fitacht
E]kglte aLlYsicshanes Qfitr o%feltrti‘lﬁ'nb%t r@f%HBSObNﬁeﬁft \é’as

ate and this was defined as an average cel
dmametléxcatFion ¢hred 08t r & ghllldmﬁterlﬁ &%Faﬁfetéél I

dll%r{ggs onnelcwe% ceﬁ? S@.%Catnl %M;r%? %lf Qtoqfdtheag&a{lngd image

averagé ce er en nHX|nun1va ue -
wmnsmmasu&ddm@than1dagemma¢kzmngsoﬁh6mamhfc¢¢um&§byMITANI

cal cul at the and_m_ni Vv

of°tHe ¥ 6g€§| J%ﬁg(: gkyﬁlaner%?veﬁﬁgfg%¥h'&agﬁgter

(Maascuxﬁnaate@ffﬂdmtehecmuusuted m&ﬂdesramepifwular hole

i nterconnected cell rate was neas ceor

SRR S0S . 5Eh ok 108 THSMEVETSC CE ey SR CRiprary

Wageca REERREEArdY, hiadlicAatvegadenifmd tpureishesirul ateedron
éers circularly blanked. An air conparison

£ IMRASEFed3FSFFe (manuf act ur ed
[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
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
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]

(Measurement of nitrogen gas permeation rate)
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by Beckman Corporation) was used as a neasuring
device. The interconnected cell rate was cal cul ated
by the following equation. Interconnected cell rate
(9=[(V-M)/V] x 100 V: Appearance capacity cal cul ated
fromsanple size (cnB) V1: Capacity of sanple '
measured using air conparison hydronmeter (cnB8) [0151]
(Measurenment of Average cell diameter of

i nterconnected cells 50 and average di aneter of
circul ar hol es) The produced pol yurethane foaned | ayer
was parallelly sliced wwth a razor bl ade into sanples
each with the thinnest possible thlc s of n?1qg

| ess. ATBQMITECHR 98 xR 5A L0 JRFER é?‘é?‘dﬁ&mﬁ ot @

obseryadt it SEM:( FRNUEast 48 ededy whiré aeBbur&Lheasiing
Systens Co. wth a nodel nunber of S-3500N) at a

meMiASTYaPT HAP4ef SPepdficallgel FhelindifEpee" G SeBEHNGE 1Phe
I n)t:aet{e% HJ}%%eed%ugg&l § ﬂt{é Ml%&?h% fn@EB{odar e'ﬁle.of)agéqﬁaterlal

obtained i mage was measure an i mage anal yzin
soéﬁee¢nanmﬁtaetcwk§$5bysm#éEANEre(antpoqu#miOaSQmﬁiéé a

n aver.age I
ca?’czlfl % i%i %o frhee sur%gg\é}n ‘ﬁlé:s %%(r:tlwr c Areshqvang
di ag@fseperm‘treac& Qfrebhes i ot em@ona&@tae@breeéda rimf.teh@nce
arbitrar are a an the ave
HFB%’[aatteéid Wﬁﬁnngﬂg r@as ﬁ}le%a va ues %%g%eamsh%

(Nﬁ&&ug&m@@% o rmAveLageanajwis axicilandd a‘.\r@matge aicmzsr of
axis of oval cells, and rate of oval, cell§%lThe

prédaeedt s et HE& P oA fSh BERS At 18P | YHH™ P2 I

t NickRess wHkk €6t is@Rp W WBs 3 cBL £/ @h@@eﬁﬂtﬁﬁeﬁﬁlfﬂﬁr@nce was
measurenent sanples. The section of each. of the

masduEenerit Mgan-m Benhe sample. was paper, the pressure

difference was set to 0.3 MPa.
[0154]
(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
cnx8.5 cm (thickness: arbitrary) was used as a sample for
measurement of specific gravity and left for 16 hours in an
‘environment of a temperatﬁre of 23+2°C and a humidity of 50%+5%.
Measurement was conducted by using a specific gravity hydrometer
(manufactured by Sartorius Co.,Ltd}.

[0155]
(Measurement of hardness)

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

piledup to a thickness of 10 mmormore. Ahardness meter {Asker
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phot ographed with a scanning el ectron m croscope
(manufactured by H tachi Science Systens Co. with a
nodel number of 5-3500N) at a nmagnification of x 100.
The major axis and m nor axis of each of oval cells
in an arbitrary area were neasured with an inmage

anal yzi ng soft (manufactured by M TAN Corp. wth a
trade name WN ROOF) , and the average major axis L,
average mnor axis SandL/S were cal culated fromthe
measured val ues. Thenunerical rate (% of the oval
cells to all the cells was cal culated. [0153]
(Measurement of nitrogen gas perneation rate The
ni £ MGgene xBe R iRERSSGR 1 FEd égffa&?é}w&é%] ’%%ﬂu%mred
bage kBLALhAlkeSRERL . aNCk d.8] RAS RobLSle MR HBAHIEEE zed
according to ASTM D-1434. Specifically, the nitrogen

gasupcseati®d Pl pacerdsdesereddis BATRESShE2F SP9eSWF A
methogd, The base material sheet and the rel ease sheet
were cut out into sanples with a size of 12 cmd . The
satifiesumesesardweoheedsjionwoa)at es having a gas

penetration. are f 10 c I ' I enes
oo gentianda Bsa it PRERIAR SR Trae
Therbinirt rpgeri cgass Pehaeaby en dianetavasf calmguliate dahp s,

et FAE HaPYoF i Sat s EoF 4 nalht "RoRL A heomeny 3
Wasernpeshturd b€ 2Pt EES W endlhdriietieped Y53 sethbo mBaSured,

MPa. When the sanple was apgr,, he pressure ., .
i FOPEFERS RasTact a8 TR250080. 1 61 841 o TRRACTI e ABRLY P

SRRGIshk en@liavh ty JrMRe (RENT Medu s Bydb&ikd @ndtaments Inc.
Z8807-1976. The prepared pol yurethane foaned |a

cutitiuR Fated heiRATnPEISP000N | p ToF A1 LHRETRI suation of
(theCKORSEssAbRI 1@ Y} Uascdigedsas a sanple for
nmeasur enent of specific gravity and left for 16 hours
i §ompression rate (%)={(T1l-T2) /T1l} x 100
T1l: the thickness of a polyurethane foamed layer when applying
a stress of 4.9 KPa (50 g/cmz) 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/cm?') from a state of T1 for 60 seconds
[0157]
{Evaluation of polishing rate stability)

As a polishing device, SPP600S (manufactured by Okamoto
Machine Tool Works, Ltd.) was used. A glass plate was stuck
to the produced layered sheet to evaluate the polishing rate
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 (manufacturedbyNitta Haas Incorporated)

Polishing pressure: 20 kPa
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envi ronnent of a tenperature of 232C and a hum dity of
50%% Measurenent was conducted by using a specific
gravity hydrometer (manufactured by Sartorius
Co.,Ltd). [0155] (Measurenment of hardness) A hardness
was neasured in accordance with JI'S K-7312. The
prepared pol yuret hane foaned | ayer was cut into
sanples with a size of 5 cnkb cm(with arbitrary
thi ckness) , and the sanples were left for 16 hours
in an environment at a tenperature of 23C2C and
hum dity of 50%% When neasured, the sanples were
piled up to a thickness of 10 nmaor nore. A hardness
mduebet Ask @evobt ionisap flredd shire Pl a5eRs st tPBd surf ace
hej 3 fact ure Y, Kahunghi i ki Co.,
L%l. éﬂéggg%ﬁ ac é%gmyfﬁﬂfsgr%ssufiggdrﬁiurface, and
3Posesimirds that erl0 he/batdness was nmeasured. [0156]
(Measurenent of conpressi.on_r.at A pol yur et hane
f&&ﬁ’@ﬁﬁ%@ﬁa%s‘” b So%shisn?‘e%' cﬁ°c| e (With arbitrary
t hi cknesiskthastingvardyanetieshig Zanm (Airdngafipt eech of
and_the sanples were |eft_for 4Q hqQurs i n, .
CROLI T ALEST BASCPRro P TR oh - 2ot T PR deEyes
of; s50%5%7 1When neasured, a conpression rate was
neasured with a thernonetric anal ysi s neasug;n

h glass

dAVPERISTRAL {THAGT tRASUT d@mBY SO KEFH9RE L TRt
:’gﬁgté‘ b@@ggé aﬁﬁ%er%oﬁ%@x@gg) (glERe selteubaiding [g/cn’]

uatron o the conpression rate is as follows. |

Corgrldssion aras el qF) off( Fhasr2plateL Bolighbing tippdmin) ]
tgig&ﬂess of a pol yurethane foaned | ayer when appl yi ng
a“stress of 4.9 KPa (50 g/cnR) to the pol yurethane
f oamed Arayéshifg orheartabil bl € toraliilened By dgprmining
lsgéo:x]nda\?{\ﬁr-él{%m g%%%@%eﬂiggkfsetﬁ%goiatae,pﬂilyi%u%t M}_%gg O&ﬁgghing
rate and average polishing rate of from a first glass plate to
afinaltreatedglassplate(100plates,300platesor500plahes)
and then substituting the above values in the followingequation.
A lower value of the polishing rate stability (%) is indicative
of less change in polishing rate even when a large number of
glass plates are polished. In the present invention, it is
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

[0158]

(Evaluétion of adsorptive property)

A glass plate (50 mm¢ x 10 mm thickness) having a smooth

surface was adsorbed on a layered sheet (square 80 mm) stuck

to a support plate at a pressure of 150 g/an for 10 seconds

with the glass plate hanged to a load sensor via an adjustable
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a stress of 29.4 KPa (300 g/cn2) froma state of T

for 60 seconds [0157] (Evaluation of polishing rate
stability) As a polishing device, SPP600S

(manuf actured by Ckanoto Machine Tool Works, Ltd.)
was used. A glass plate was stuck to the produced

| ayered sheet to evaluate the polishing rate
stability. The polishing conditions are as foll ows:

G ass plate; 6 inches y, thickness: 1.1 mm (optica
glass, BK7) Slurry: Ceria slurry (CeQ2, 5 w% Slurry
anount: 250 m/mn Polishing pad: MH C 14B .

(manufactyred. by Nitfta Ha I ncar.par at ed)_. Pol.ishi

pr égjsrtﬁ'e:ﬂfogﬁ%? BEBW%S%%SP I‘f"glvlée uth ggsa s 8%)%%@5 NG
pl aherindSpepm2obUBYREndf ah@\Otdlidagiifg aft rgh@ids (fHaatwien
40 rpm Polishing tine: 10 m'n/gl at e Nunber offngl ass .
pl BB 3w RistedrasHrd eprpd £ ron HRe LRNGTEGE S6F Ve RS Vaie
(Atgddy; for each of polished glass plates is

cal cul ated. The cal culation nmethod is as follows:
Av&iadeapbbt sHi AgrFafee ascpERfint of wei ght change [g]

of glas n LY PgHn@58SRz) of

pl ate dzfﬁ%igkgkfcge?%%&cg glé’?‘?éﬁ’?tngeﬁi% [cr?Q] of gl zelss

pl Etee progatdcs b hyptdtimenpnigdned 1xya@aApBeEd BiFedgor dithe

S-tgoqlllolng%gzg/%%it%o%%l :H:lhaez Sgpyac%ezt:c% %Eg%eaEQ 'd!_PJéJI‘é@

average polTshing rate, m ninum average pol 1 shing

r at-€ Sanenaisertaged pof KsAtDenaoate of froma first gl ass
a final tr%ted gl ass plate (100 plates, 300

plate to )
pI MRS B B0 pi Ht e WAd then substituting the above
valdiesrémerthepéedd @oi pg/equation. A |l ower val ue of
t he poli shi ng rate stability (% is indicative
Measurement load: 2 mg
[0160]
[First aspect of the invention]

Example 1
90 parts byweight of EP330N (made by Mitsui Takeda Chemical

Corporation), 10 parts by weight of diethylene glycol, 5 parts
by weight of a silicon-based surfactant (SH-192, made by Toray
Dow Corning Silicone Co., Ltd.), 0.2 part by weight of a catalyst
(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 Millionate MTL (made by Nippon
Polyurethane Industry Co., Ltd.) were added thereto and stirred
for about 1 minute to prepare a cell dispersed urethane
composition.

[0i61]

The prepared cell dispersed urethane composition was

applied onto a base material 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 preferable that the polishing rate
stability after treatment of 500 plates is within
10% Polishing rate stability (% =f (maxi num aver age
polishing rate - mninmum average polishing rate)

/ average polishing rate of all glass plates]) x 100
[0158] (Evaluation of adsorptive property) A glass
plate (50 m4 x 10 mmt hi ckness) having a snooth
surface was adsorbed on a | ayered sheet (square 80 nmm
stuck to a support plate at a pressure of 150 g/cnR
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(made by Mtsui Takeda Chem ca
(manufactured by Amitec) to give a form having regulated
thickness accuracy. Thereafter, a template was stuck to the
buffing surface of the polyurethane foamed layer, and a -
double~side tape (double tack tape, manufactured by Sekisui
ChemicalCo., Ltd.) was further stuckbyalaminator tothesurface
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]
Example 2
The cell dispersed urethane composition prepared in
Example 1 vwas 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
was cured at 70°C for 40 minutes to form a polyurethane foamed
layer. Then, the surface of the polyurethane foamed layer was
buffed toa thickness of 0.8 mmby a buffingmachine (manufactured
by Amitec) to give a foam having regulated thickness accuracy.
Thereafter, a template was stuck to a buffing surface of the

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
(SFI-192, made by Toray Dow Corning Silicone Co.,
Ltd.) , 0.2 part by weight of a catalyst (No.25, nade
by Kao Corporation) were introduced into a container
and m xed. Then, the m xture was stirred vigorously
for about 4 mnutes at a revolution nunber of 900 rpm
by a stirring blade so as to incorporate bubbles into
the reaction system Thereafter, 38.5 parts bywei ght
-of MIllionate MIL(madebyN ppon Pol yurethane | ndustry
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suhjeeted to release treatnment. The cell dispersed
uret hane | ayer was regulated to be 1.0 nmin

t HO¢RAkss with a nip roll and then cured at 70 C for
4@xphpid s to forma pol yurethane foanmed | ayer
Thereafter, the rel ease sheet formed on the
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to a thickness'o .8 nm by a buffing machine
( hereEbeleee) Bpiplmessc . Eougi i@ ActBranchayi higpersed
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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
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
seen that spherical cells are formed in the polyurethane foamed
layer.
[0164]
Comparative Example 1

10partsbyweight of thermoplasticurethane (Rezamin 7285,

made by Dainichiseika Color & Chemicals Mfg.Co., Ltd.) were
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1 shows a photom crograph of a cross section of the
pol yuret hane foanmed layer. It can be seen that
spherical cells are forned in the polyurethane foaned
| ayer. (0162] Exanple 2 The cell dispersed urethane
conposition prepared in Exanple 1 was applied onto a
base materi al sheet (polyethylene terephthalate,
thickness 0.2 mm) to forma cell dispersed urethane
| ayer. Thereafter, the cell dispersed urethane |ayer
was cured at 70C for 40 mnutes to forma pol yuret hane
foaned | ayer. Then, the surface of the polyurethane
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photomlcrograph of a cross section of the polyurethane foamed
layer. It can be seen that thin and long drop-shaped cells are

formed in the polyurethane foamed layer.
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| ayer was regulated to be 0.8 mnmin thickness with a
nip roll, and then cured at 70C for 40 mnutes to
forma pol yurethane foaned |ayer. Thereafter, the

rel ease sheet formed on the pol yurethane foaned | ayer
was rel eased. A skin layer was formed on the

pol yur et hane foaned | ayer. Thereafter, a tenplate was
stuck to the skin layer, and a doubl e-side tape
(doubl e tack tape, nmanufactured by Sekisui Chem ca
Co., Ltd.) was further stuck by a lam nator to the
surface of the base material sheet to produce a

| ayered sheet. Fig. 3 shows a photom crograph of a
cross section of the polyurethane foanmed layer. It can
be seen LIIaLL\bp:!TE rcal cells are forned in the
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| ayer. It can be seen that thin and | ong drop-shaped
cells are forned in the pol yurethane foaned | ayer. 58
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[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-weiﬁht polyol
EX-5030 (made by Asahi Glass Co., Ltd., OHV 33, number of |
functionalgroups 3), 40partsbyweight of polycaprolactonetriol
(madé. by Daicel Chemical Industries, Ltd., trade name: PCL305,
OHV 305, number of functional groups 3), 5 parts by weight of
a silicon-based surfactant (SH-192, made by Toray Dow Corning
Silicone Co., Ltd.) and 0.18 part by weight of a catalyst (No.25,
made by Kao Corporation) were introduced into a container and
mixed toprepare 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 MDI
(Millionate MTL, made by Nippon Polyurethane IndustryCo., Ltd.,

NCOwt% 29 wt%, 25°C) as the first component were added to the
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seen from Table 1, the polishing rate is not easily
changed even if a | arge nunber of wafers are polished

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
appliedonto 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 1070
[cm®/cm?-s-cmHg]) subjected to release treatment. The cell
dispersed urethane layer was regulated to be 0.8 mm in thickness
with a nip roll (clearance 0.75 mm), and the cell dispersed
urethane layer was then cured at 40°C for 60 minutes to form
a polyurethane foamed layer. Thereafter, the release sheet
formed on the polyurethane foamed layer was releaséd. A skin
layer was formed on the polyurethane foamed layer. Adouble-side

tape (double tack tape, manufactured by Sekisui Chemical Co.,

Ltd.) was stuck by a laminator to the surface of the 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 were formed had been mainly formed.

[0168]
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by using the | ayered sheet produced by the production
process of the present invention. (0166] [ Second
aspect of the invention] Exanple 1 60 parts by wei ght
of a hi gh-nol ecul ar-wei ght pol yol EX-5030 (nade by
Asahi G ass Co., Ltd., OHV 33, nunber of functiona
groups 3), 40 parts by weight of polycaprolactonetrio
(made by Daicel Chemi cal Industries, Ltd., trade nane:
PCL305, OHV 305, nunber of functional groups 3), 5
parts by weight of a silicon-based surfactant
(SH 192, nmade by Toray Dow Corning Silicone Co.
Ltd.) and 0.18 part by weight of a catalyst (No.25,
eK&o Corporation) were introduced into a
container and mxed to prepare a second conponent
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K I | at ed I t.h

(ThorebPe hRECT rrar ey s ®nb B ProlY A i B Trapobe
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stirfin or about 4 mnutes at a revol uti on

NhekaPion 90, PM$Q RS° t[@:ﬁ/%ﬁ”@%?nﬁ%ﬁ) hubhkes infiace
the reaction system Thereafter, 40 parts by wei ght

ofofc@anbotlilicatdesHuedi béeskildol if Mxdahmpdaral.e WiHn, Baske-thyn
Ni ppon Pol yuret hane I ndustry Co., Ltd., NCOm % 29
Wo¥pt HRRO)L yase tHea ef ioagibd ¢ e pgpowendbswrvedaddeda i cr dreop60
second conponent (NCO OH1.1), and stirred for about 1
mspheeicaloipregsanaeatesbrel i pdr seefanest Haweich circular
congosition. [0167] The prepared cell dispersed

uPetRAMe L BRBBSTATSA NS PesppP B Yorite™%  base materi al
228?% fpolyethylene terepht hal ate; nmade by Toyobo

e ? d.; Toyobo Ester E5001; thickness, 0.188 mm

FE%%§%§§§9%ﬁ£gf&?§agion rate, 3.72 x 10-11

AlayeredsheetwasproducedinthesamemannerasinEgample
1 except that a release sheet (made by 0ji Paper Co., Ltd.;
separator 70GS; thickness, 0.058 mm; nitrogen gas permeation
rate, 1.06x107% [cm®/cm®- s+ cmHg] ) was used inplace of the release
sheet described in Example 1. When a section of the polyurethane
foamed layer was oﬁserved under a microscope, spherical
interconnected cells with surfaces in which circular holes had

been formed had been mainly formed.
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to forma cell dispersed urethane |ayer. The cel

di spersed wurethane |ayer was covered with a rel ease
sheet (polyethylene terephthal ate; nade by Toyobo
Co., Ltd.; Toyobo Ester E7002; thickness, 0.05 nm
nitrogen gas perneation rate ,1.15 x 10-10

[cnB/ cnRscnHg] ) subjected to rel ease treatnent. The

cell dispersed urethane | ayer was regulated to be 0.8
mmin thickness with a nip roll (clearance 0.75 mm,
and tHe certrdirgperjsed urethane |layer was then cured
at 40Qgfepr 60 |mjnytles to form a pol yurethane foaned
| ayer .| Ehergfaf[egre fthe rel ease sheet formed on the
pol yurgt%aﬁe“’fﬁ’er%d | ayer was rel eased. A skin
| ayer was f orjmgd [on |t he pol yur et hane foaned | ayer. A
doubl ¢-side | tlape (Jdoubl e tack tape, manufactured by
Seki syis €hermigall Cq., Ltd.) was stuck by a | am nator
to the Birg d8e¢ of tthe base material sheet to produce
a Iayer@éH%reeﬁ.‘WVen a section of the polyurethane
foaned ¥ &yenn Wwas$ olserved under a nicroscope
spher feat—mtertorfected cells with surfaces in which
circu q& hol ¢s|wene forned had been mainly forned.
[0168] %Hd Exa & 2 A layered sheet was produced in
the sprfes #anpEr| @s|in Exanple 1 except that a rel ease
sheet ol ypr ppyl epe; nade by Toyobo Co., Ltd.;
Toyopak- SS P4p56; {hickness, 0.05 nm nitrogen gas
per nefat Lon [ af €] 33 x 10_y [cnB/cnZ s cnHg]) was
used ingﬁla:e of the rel ease sheet described in
Exanplegﬁ, @hkﬂ g pection of the pol yurethane foaned
| ayer|] waAsg opslerjved} under a m croscope, spherical
i nt erfjcomnect eld |celJs with surfaces in which circul ar
hol e had begn [forped had been mainly formed. [0169]
Corrparaﬁ_iije,,,Ex,arr,ple 1
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Al ayered sheet was produced in the sane manner as in
Exanple 1 except that a rel ease sheet (made by G i
Paper Co., Ltd.; separator TOGS; thickness, 0.058 mm
nitrogen gas perneation rate, 1.06 x 10-6 [cnB/cn¥Z s
- cnHg]) was used in place of the rel ease sheet
described in Exanple 1. Wien a section of the

pol yur et hane foanmed | ayer was observed under a

m croscope, spherical interconnected cells with
surfaces in which circular holes had been fornmed had
been mainly formed. 62 m NmMUN _Wmv WAHNM
rn aymm mOI1l~-H~OION ofHWorn' OOXx N
.HOFE0l~ a v 0 . H~Ih Mo7 Un ONN CNtl HH

Nto
Since the layered sheets of Examples have extremely high

surface accuracy, the layered sheets have excellent adsorptive
property. On the other hand, since the layered sheet of
Comparative Example has low surface accuracy, the layered sheet
has inferior adsorptive property. -
[0171]
[Third aspect of the invention]
Example 1

60 parts by weight of a high-molecular-weight polyol
EX-5030 (made by Asahi Glass Co., Ltd., OHV 33, number of
func?ional groups 3), 40partsby weight ofpolycaprolactonetriol
(madebyDaicelChemical Industries, Ltd., PCL305; OHV305, number
of functional groups 3), 5 parts by weight of a silicon-based
surfactant (SH-192, made by Toray DowCorning Siliconé 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%,

64



c

Hommm mv xb V URti 'y" mmc a~oo00 a
ri o mHNdADt DOt~-D'0 NNbri .WWgg ~nmm dE
YuaO UroNNU NmmodHEOOO 4ri NXX
XOoEymC "~ y\00Ori mo -ri H”. ri Nri z O
VRa- N NP NdNroOH.i aroa R

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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WWU W63 [0170] Since the | ayered sheets of Exanples
have extrenely high surface accuracy, the |ayered
sheets have excell ent adsorptive property. On the

ot her hand, since the |ayered sheet of Conparative
Exanpl e has | ow surface accuracy, the |ayered sheet
has inferior adsorptive property. [0171] [Third
aspect of the invention] Exanple 1 60 parts by wei ght
of a hi gh-nol ecul ar-wei ght pol yol EX-5030 (nade by
Asahi G ass Co., Ltd., OHV 33, nunber of functiona
groups 3), 4O0partsbywei ght of pol ycaprol actonetrio
(made by Daicel Chem cal Industries, Ltd., PCL305;
Oy3@5 ghnwitbecatadfyst uot 2 onakrgioupsiuged i5tparqontpjner
wei ght of a silicon-based surfactant (SH 192, made by
T@lnéymitawi Cornuepgrsid iseoned GEIPoRERt )(2 “Cland™e fgeﬁ?ﬁ@(

ght of a catal yst (No.25, made
Céb’ﬁﬁ?%}t Wahye NP SR Ll f“ﬁt@“égcé%ftlﬁug%?edaﬁalue) ‘

;n\?)ésgtoﬁ?g ar‘\‘fﬁ‘gﬁge&%&({mg@ SK L
3 rfllased yas). A gg{@ogma%s&m nu e;tlgt:ga) of

ona group ated val The second

DPORARL \ﬁgﬁa ﬁﬂr&ﬁﬁ&bﬂ@@f@f‘%éﬁt%’mﬁa&%% k@Bl adfon
for abou? nutes at a revolution nunber of 900 rpm

SQuSed f 90DGRRRQN B €0 BHBBt B aicBlbabbhes Ladsthe@reaction
system Thereafter, 40.3 parts by weight of

CaykmnhlrﬂhhreﬁﬁdefAMﬁﬂﬂMBhat@Hﬂ@(Zﬁ/2@43@@@YW€1ght 25°C)
Pol yur et hane I ndustry Co., Ltd., MIlionate ML,
NOOS Z9rak KompereRs Bpsasdddte thi Eag SCORPG REMPORRMe
added to the second conponent ﬁhKIJC}hl 1) and
stNGQ/SH= o} &BSu?tlfrﬁfigtpﬁrea‘P?Ptp ea-¢ gFppare a cell

dispersed urethane composition. Thereafter, a layered sheet
was produced in the same manner as in Example 1. When a s'ection
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., OHV 28, conversiontonumber of functional groups
3) in which polymer particles made of a styrene-acrylonitrile
copolymer were dispersed, 35 parts by weight of
polytetramethylene etherglycol (PTMG2000, made by Mitsubishi
Chemical Corporation, OHV 56, number of functional groups 2),
PCL305 (10 parts by weight), diethylene glycol (10 parts by

weight), SH-192 (5 parts by weight}, and 0.25 part by weight

66



di spersed urethane conposition. [0172] The prepared
cell dispersed urethane conposition was applied onto
a base material sheet (polyethylene terephthal ate,
thickness 0.2 mm to forma cell dispersed urethane

| ayer. The cell dispersed urethane |ayer was covered
wWth a rel ease sheet (polyethylene terephthalate,
thickness 0.2 mm) subjected to release treatnent. The
cell dispersed urethane |ayer was regulated to be 0.8
mmin thickness with a nip roll (clearance 0.75 nm
and cured at 40C for 60 mnutes to forma pol yuret hane
foaned | ayer. Thereafter, the rel ease sheet fornmed on

t het ?)SPWYéFh@WeZPba’ﬁéﬂ lPEf/%#uqﬁé‘s”‘rt@Iae‘a%‘g&m% and mixed

doubl de t doubl e factu

sz%os%e%éﬁéms%%& Sobent) 25 eal P Bne AU BEAR it Ehu P ue
(foﬂ Surfg%oz ﬁo;P : fi%htiglcgzk Vﬁweeet @teg%%ggge

ered sheeét i on ur et hane

f omgei Q¥E!) \e@sfuata%%ry d H{lﬂ%’wé’s Bl 64 Q8§ PPBated value) .
ce

spherical 1nterconnecte W th surfaces in which

Ci padlRbondebsortad haes: f:0a86 BadudBepy A tilr¥ing blade
f or nmed. [0173] Exanpl e 2 EX-5030 (85 parts by weight)

, PeLIHouf IBmpaitess By avebgbliytion inpettst 990 weingdd aefto
di et hyl ene gl ycol (OHV 1057, nunber of functiona

gr c‘uup@r@)rate Shpbld2s( nyrarths beyaqme'iog heystemandb@r8af yram t
65 b ight of a catal yst (No.25) were introduced

| n%’lb Jal%’éﬁ?éﬁfﬁe‘r” Rard s HYsesd 9 - &ﬁeﬁb@é thesliEghFomponent

h hydr lu
e o R BB AT B Pod Y o

Lay %fa ééﬂl’hcél o%%'senggg arygacc‘on%\og?tl n.

nu
(ca lg1a?%n va ‘%%fe e SEcona nponent was Stirreé

Vi gOrQust ¥, by &@&Jeargﬂ&t%%dsréﬁce@bwmé SEBU LS etas
a revolution
in Example 1. When a section of the polyurethane foamed layer
was observed under a microscope, spherical interconnectedcells
with surfaces in which circular holes had been formed had been
mainly formed.
[0175]
Example 4
PTMG2000 (700 parts by weight) and 150 parts by weight
of polytetramethylene etherglycol (made by Mitsubishi Chemical
Corporation, PTMG650, OHV 173, number of functional groups 2)
were introduced into a container and dehydrated under reduced
pressure for about 1 hour while being stirred. Thereafter, the
inside of the reaction container was substituted by nitrogen.

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

Polyurethane Industry Co., Ltd.) were introduced into the
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nunber of 900 rpm so as to incorporate bubbles into
the reaction system Thereafter, MIIlionateMIL (25.2
parts by weight, 25C) as the first conponent was
added to the second conmponent (NCO OH=1.1) and
stirred for about 1 minute to prepare a cel

di spersed urethane conposition. Thereafter, a | ayered
sheet was produced in the same manner as in Exanple

1. Wien a section of the polyurethane foaned | ayer
was observed under a m croscope, spherica

i nterconnected cells wth surfaces in which circular
hol es had been forned had been mainly formed. [0174]
Exaeptei@ 4ontpEimes - by'heeegfterof tipl yaerepotgdforibonp 4
(made by Asahi dass Co. , Ltd., OHV 28 , conversion

t o bRUEH AL the feRPOTRIIUTGrEtBan t8F HeachieT AY Poimyvasy held
particles npde of a styrene-acrylonitril.e cgpol¥n§r
wePE 2BPEhEP SetP SEE-HERiEs 2By SREY YRt Soperminated-prepolymer

poly anet hyl.ene et hergl ycol (PTMZ&000, nade by
NI%SJ@%%WFG gﬁ%ﬁf@é?'Cbrporation, OHV 56, nunber of

fugg%&@nal groups 2), PCL305 (10 parts by weight),
di yl'ene glycol (10 parts by weight), SH 192 (5
parts bw,Weighiohet 806k Bhidat & drepY1 WRIXIRAL (186 pattd by

catal yst (No. 25) were introduced into a contai ner and
M ¥etyhth) Cafd GRAL &2 §5SEA:3dbg ApERENtvef@5@trodliGed into a
aver age hydroxy value (OHvav) was 137.4 ng KOH g
(cadmtidiatechndatize}l, ahe mihduayeragegubandtio pkal)’ Cofand
functional groups was 2.55 (calculated value). The

s edofrined npvee ntedngsd e e \Hogorapasey? By rat SOMPPRG; -
bl ade for about 4 mnutes at a revo] uti on nunber of

908 Birt o CHBP i o prieCe” HBBPEY PRiGostHgrng blade

reaction system_ Thereafter,. .Ml ionat 39 parts
by P PR SohEgs e T rlre it pohE of A siah R

t hﬁqc%% Qpéjtecgmgg@nt%hgg Qé_gélti%)vs_y@@gm.st .Tflé?éjagtgﬁr, the

about 1 mnute to prepare a cell di'spersed urethane

COMRQS! ddnPBrent was added to a second component in which 15 parts
by weight of triethylene glycol (OHV 747, number of functional
groups 2) regulatedtobe 25°Cand0.12part byweight of acatalyst
(No.25) were mixed (NCO/OH=1.15) and stirred for about 1 minute
to prepare a cell dispersed urethane composition. The average
hydroxy value (OHVav) was 177.2 mg KOH/g (calculated value),
and the average number (fav) of functional groups was 2
{calculated value). Thereafter, a layered sheet was produced
in the same manner as in Example 1. When a section of the
polyurethane foamed layer was observed under a microscope,
spherical interconnected cells with surfaces in which circular

holes had been formed had been mainly formed.

[0177]
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Thereafter, a | ayered sheet was produced in the sane
manner as in Exanple 1. Wen a section of the

pol yur et hane foaned | ayer was observed under a

m croscope, spherical interconnected cells wth
surfaces in which circul ar hol es had been forned had
been nmainly forned. [01751 Exanple 4 PTMX000 (700
parts by weight) and 150 parts by wei ght of

pol yt et ranet hyl ene et hergl ycol (rmade by M tsubi sh
Chem cal Corporation, PTM%50, OHV 173, nunber of
functional groups 2) were introduced into a contai ner
and dehydrated under reduced pressure for about 1
h&GrPAR tigehEXHEP St Lrred. Thereafter, the inside of

h [ i ‘ : b .

a3t ook 5o PR S s RS Ttk Wi
N Pol th _

i )él[lﬁg gegng qlﬁfzéytr(ggala%?bé ‘g%t%ftgz S%%%Zaﬁ%r?ts\@ﬁlrv%lght) R

{ Eg&e@'f# bart hEYed¥as F SAG! 6k S10%6aBRUE s f# weh@UIrt rohit s

e tenperature wthin the reaction systemwas hel d

aEn@@%Ll;ton%QQlépaf‘id/ﬂﬁ.ﬁ@ﬂ:é @raPare a second component (25°C) .
i socyanat e-t er mi nat ed- prepol yner A (NCO w % 7. 53

WrdR avkBddbhyddxiysaayanateat erwas at 2oepKeiptl (reicudated
(128 parts by weight) and SH 192 (5 parts by weight)
weakué)nt aoduhedavarage spumbent ffaver ohddnat il JHRPS was

m xture was regul ated to be 40C, and defoanmed unpder
r 8d2R ebaprebatiace vabupr-epBre SEOPPH sTORGRBBhERE. StHE

first conponent was stirred vigorous]y. b stirri
bV 39RO DB AL T REA LS 9 SI0H e/ T A AL Sr U 5ron

900 t [ . | iR .
L N

I'rst conponent was

addel,l.0 heegend. GRATRAREBE. i W Ofbol shaieignby25°c)
wet ght of triethylene glycol (OHV 747, nunber of
f JGIHORAlst component was added to the second component
(NCO/OH=1.1) and stirred for about 1 minute to prepare a cell
dispersed urethane composition. Thereafter, a layered sheet
was produced in the same manner as in Example 1. When a section
of the polyurethane foamed layer was observed under amicroscope,
most cells were independent qells.

[0178]

Comparative Example 2

PTMG650 (850 parts by weight) was introduced into a

container, and dehydrated under reduced pressure for about 1
hourwhilebeingstirred. Thereafter, theinsideof the reaction
container was substitutedbynitrogen. MillionateMT (635parts

by weight) was introduced into the reaction container.

Thereafter, they were reacted for about 4 hours to synthesize
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groups2) regulated to be 25C and 0. 12 part by wei ght
of a catalyst (No.25) were m xed (NCO CH=1.15) and
stirred for about 1 mnute to prepare a cel
di spersed urethane conposition. The average hydroxy
val ue (OHvav) was 177.2 ng KOH g (cal cul ated val ue),
and the average nunber (fay) of functional groups was
2 (calculated value). Thereafter, a |layered sheet was
produced in the sanme manner as in Exanple 1. Wen a
section of the polyurethane foaned | ayer was observed
under a m croscope, spherical interconnected cells
wi th surfaces in which circular holes had been formnmed
hadn b@@nymw-yetmm@d-émipmes BOORSar e Py Bddnpriele
1 EX-5030 (90 parts by weight) , PCL305 (8 parts bX
wethtbempergiutenyi Biidythe ofeqE LpartStay was Eﬁ {9 at about
SH—192 (5 parts by weight), and 0.36 part by wei ght
of %‘Eatalyst (No. 25) were introduced into a
?5§h%er and m xed to prepare a second conponent (25
he average hydroxy value (OHvav) was 75.24 ny

KO—V g (? %Cigo%tygga g%e%ﬁlna@é&p&@ﬁo%xﬁgage(mgfts by

(fav) unctlon groups was [ cul at ed

valaieint) Thea SACOSH (60smAReER) WeAghS) |w@fr@dlnt\tlo§@c5éfwshtlo a
by a stirring blade for about 4 mnutes at a

I eysitatinen, nikEaer r&fu12060dr{unie04a%C,t @ndndefq@oedt @nder
bubbl es into the reaction system Thereaf ter,

M téduoedt préfRiufra] td parebaseyadiight, cagonents fhe firsst
conponent was added to the second conponent

( NSmiroRent [Wasard rsefl viearewyl vaby @t S Ui rRiRgtR 208 orahans
a cell dispersed_urethane conp reafter

e e Sheer S LR o R selfe Fagnareagomte

P e e L e A

\Aecro?npoggﬁ@e_&d%ﬂgc}?et!xlléthirpén@)glycol (15 parts by w_elght)
regulated to be 25°C and 0.1 part by weight of a catalyst (No.25)
were mixed was added to the first component (NCO/OH=1.25), and
stirred for about 1 minute to prepare a cell dispersed urethane
composition. The average hydroxy value (OHVav) was 259.1 mg
KOH/g (calculated value), and the average number (fav) of
functional groups was 2 (calculated value). Thereafter, a
layered sheet was produced in the same manner as in Example 1.
When a section of the polyurethane foamed layer was observed
under a microscope, most cells were independent cells.
{01801
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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Conpar ati ve Exanple 2 PTM3650 (850 parts by weight)
was i ntroduced into a container, and dehydrated under
reduced pressure for about 1 hour while being
stirred. Thereafter, the inside of the reaction
contai ner was substituted by nitrogen. MIIlionate Ml
(635 parts by weight) was introduced into the
reaction container. Thereafter, they were reacted for
about 4 hours to synthesize 69 an

i socyanat e-t er m nat ed- prepol yner B (NCO wt % 6. 99 wt %
while the tenperature within the reaction system was
hel d at about 80C. [0179] The

| SERYeARst BrERTHRSAPECRINEDA| YPET VB SPIpar PRI

ht d SH192. (5 ts b nt
TeBlida 00 PG 1081 420 PG Podih iR L1 48T Gad -0 HGES,
degga”?d undery, ﬁ%gucteedm e&&%&gt@y@gf ) & fithShucea

OThd! one was® st vi gorously

by, & SLid LLOG %h%%t%@ﬁe@bo’f'ﬂere%f%gUttﬁéy @Er@ reacted for

revol Ufi on number of 900 romso as to incorporate

bubbl s hdth@ ddriceast tomn sysdRifat dheseahbesd-fmreporaid
conmponent in which triethylene glycol (15 parts by

wet gt wteaguhatwad)twhine 2 GmardaBuie pathibyhaeeghtion
of a catalyst (No. 25) were m xed was added to the
f i swtteqonpomeit ANCHOEH=8025), and stirred for about
1 mnute to prepare a cell dispersed urethane
coHﬁ@éﬂtion The average hydroxy val ue (OHVav) was
259.1 (cal cul ated val ue and th Vera
nunber n%’?ed\})soﬁf’an?‘iﬁwdzﬁffﬁh%?te& 86?)%0 ZE( gja%c ﬁﬁa?e(?y
val ue er , er Fals
welggﬁé n% 1 %s (5 rP al'&'s %gigkb%g%@;@egtg F‘geﬁgo#l ?

t henRal Y4, e'inhQQS %ﬁqgtééy@({ pdago €D ehMede rdbdar uitier
m Cr 0SCOpE, S were |ndependent cells. (0180]
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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Conpar ati ve Exanple 3 PTM=X2000 (550 parts by wei ght)
and PTM3®%50 (200 parts by weight) were introduced
into a container, and dehydrated under 70 reduced
pressure for about 1 hour while being stirred.
Thereafter, the inside of the reaction container was
substituted by nitrogen. MIlionate MI (620 parts by
wei ght) was introduced into the reaction container.
Thereafter, they were reacted for about 4 hours to
synt hesi ze ani socyanat e-term nat ed- prepol yner C (NCO
W% 11. 73 % while the tenperature within the
reaction systemwas held at about 80C. [0181] The

" i socyanat e-t erm nat ed- prepol yner C (137 parts by
wei ghty—and-SH-192 (5 par y wei ght) were introduced

into a > sont ulated to be 40C, and
def oa 5 URQ ure to prepare a first
conponehng.x 1 nt was stirred vigorously
by a $tdBring|b 4 minutes at a
r evol ptH-on—npuhbler of M SO0 as to incorporate
bubbl g5 i nt @ {he |r ¢actfi on syjstem Thereafter, a second
conpohéht i M- IMi3b |ty ifes HyLgne gl ycol (25 parts by
wei ghp )¢ » reqgl) Jted) £b e |25 |C and 0.08 part by weight
of ac%alyst ((No. R were [m xed was added to the
first] eonpohent] (NCO OH=1.183), and stirred for about
1 mnute tofprgparg ajcelll” di spersed uret hane
conposiﬂg‘n The|apver age | hydroxy val ue (OHVav) was
252. 1H ﬁm <O iglfcal cd ateed val ue), and the average
nunber Efsav) |ofl |funcpional |groups was 2 (cal cul at ed
val ug) © Therleaffefr, A aye¢red sheet was produced in
the sane  mapner asf i nf Exanplle 1. \When a section of
t he poﬁ&ﬂregﬁg m5§°§ e% ayer was observed under a
ﬁinCSC@ée,cﬁg5$<§6g|SéW3Qﬁ i ndependent cells. 71
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[0182]

Since the layered sheets of Examples 1 to 4 have an

interconnected cell structure, the layered sheets have high

surface accuracy and have excellent adsorptive property.

Although the layered sheet of Comparative Example 1 have an

independent cell structure and have excellent adsorptive

property, the layered sheet have poor surface accuracy.

Therefore, the polishing uniformity of the material to be

polished in polishing is reduced. The layered sheets of

ComparativeExamplesZenuiBhaveanlindependentcellstructure,

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., 1td., OHV 33, number of

functionalgroupsB),40partsbyweightofpolycaprolactonetriol

(made by Daicel Chemical Industries, Ltd., PCL305, OHV 305,

number of functional groups 3), 5 parts by weight of a

n-based surfactant (SH-192, made by Toray Dow Corning

silico

Silicone Co., Ltd.) and 0.18 part by weight of a catalyst (No.25,

made by Kao Corporation) were introduced into a container, and

mixedtoprepareasecondcomponent(25°C). 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
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[0182] Since the |ayered sheets of Exanples 1 to 4
have an interconnected cell structure, the layered
sheets have high surface accuracy and have excell ent
adsorptive property. Although the |ayered sheet of
Conparative Exanple 1 have an i ndependent cel
structure and have excell ent adsorptive groperty t he
| fyies etle sheetitavespoor Bareadsencddr APPrts PHatdObE £t
the polishing uniformty of the material to be
pfoéxmdmlﬁemdiléhﬁﬁﬁm ém%mpwﬁélwa%&%eéﬁg‘é?%”
o -
Co., Ltd., Millionate MTL, NCOwt% 29 wt%, 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.

[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 3lmm (88 volumé %) .
Thereafter, the upper surface of the mold was covered with an
upper 1id 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, the surface

74



Conparative Exanples 2 and 3 have an i ndependent cell
structure, and have poor adsorptive property and
surface accuracy. [0183] (Fourth aspect of the
invention] Exanple 1 60 parts. by weight of a

hi gh- nol ecul ar - wei ght pol yol EX-5030 (nmade by Asahi

d ass Co., Ltd., OHV 33, nunber of functional groups
3), 40partsbywei ght of pol ycaprol actonetriol (nmade by
Dai cel Chemical Industries, Ltd., PCL305, OHV 305,
nunber of functional groups 3), 5 parts by weight of a
silicon-based surfactant (SH 192, nmade by Toray Dow
Corning Silicone Co. , Ltd.) and 0.18 part by wei ght
obfarizathbetstvab NouFed byradeuffii nkiae abdingo FeavEATE WistelY
i ntroduced into a container, and_ m xedto re}pare a..

s @pbhek \coradridwet tizkayss wamée'éée@naeﬁnﬁsﬁgﬁ’? rogyating
stirred vigorously by a stirring kﬂ%(dse for abgg 4i0 a
nithet @ ckaess 38R EY i oAt HEEFY 0TG50 PRES"as 16

i ncorporate bubbles 73 into the re o) or.
lrﬁé‘?fé%ﬁrepf ]Lﬂl;ogx ﬁgr ?%tald}p \%B‘Ipcg%urggﬁgllxe by

bodi i ni de- di.f i | | ase materia
PORet A Ran e e b cdofiRg 3B SRR3R bace paterial

J HeRg1 4 d Stnik@ERNEDmmas raddadk
L\Igﬁ)té%te/%é% ongg,%:%ﬁ%ﬁg% ( NCO OH:11. 1) and stirred for

aboalt £ hk B NHIR ub0e PE RRAE S (6RlBLedi spietspe, upetiragred
conposition. [0184] The cell dispersed urethane

CRYPOBiduimnewasal ap ecteil )i.nttheraafibéyl & MErRIRtEOBSFFRCK
l ength 1300 mm height 35 mm) until the height of

| tquitt Suffice swagasetolt sha IRRAYIGS I FOppd Layer. A
Thereafter, the upper surface of the gol d \Agsbc%v%ggi
wietblarsidpparel i(doplsvireh WAdTr ROPRETHTE3 P Wer e
formed at an_interva f 3 0_cl (o
T‘H}&r@é:ﬁlélp; ’ %?1 )ew?%éu%t&%gé:}qﬁc %% aﬁax%gpagcn‘%:J@'Je urface
of the base material sheet to produce a layered sheet.

[0186]
Example 2 ,

45 parts by weight of polymer polyocl EX-940 (made by Asahi
GlassCo., Ltd., OHV 28, 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 5.6, number of functional groups2),
PCL305 (10 parts by weight), diethylene glycol (10 parts by
weight), SH-192 (5 parts by weight), and 0.25 part by weight
of a catalyst (No.25) were introduced into a container and mixed
to prepare a‘second component (25°C). The second component was

stirred vigorously by a stirring blade for about 4 minutes at
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was heated at 70C to be reacted and cured, the side
surface of the nold was noved, and the horizontal

wi dth of the nold was conpressed to 700 mm from 800
mm The state is held until the m xed solution does.
not flow. The excessive conposition was discharged
fromthe vent holes. Thereafter, the conposition was
post-cured at 70C for 1 hour to obtain a pol yurethane
foam block. [0185] Using a band sawtype slicer
(manuf actured by Fecken Corporation), the

pol yur et hane foam bl ock was sliced so that the |ong
axis of each of oval cells was parallel to the

t hclavedstian pudeircrf 90 sbt P sapoinanrPehakr bibifas into
sheet Then, the surface 74 of the sheet was_buffed

y U5 BOFFT A mitHhe (iatsaretuMaTip <A edp) BREFF by
th f t..to O. |
R TICkROSD ARy urfemBaTI G e CTITat? pulrcREr™
| AL SRS Rl 117 0B B DOLNHLEL DR are

ereatf yur ef hane
| ay gel@%sb@?sé@ﬁ?ef@ér@ l:@rllpossilﬂfgxtt ( @ﬁ’éﬁ@fatfm%eréelayered
terepht hal ate, thickness O. were stuck together

bysiecdouwbl erolddeed ape thd oyéarlee mtaaﬁdsr tapen mdMphiact ured
by Sekisui Chem cal Co., Ltd.) . Thereafter, a
tefgalsafie was stuck to the buffing surface of the

pol yur et hane foaned | ayer. A doubl e-side tape (double
t dempape3 nmanuf act ured by Sekisui  Chenica

Co., Ltd.)wasfurther stuck by a laminatorto the surface
of t he %ée}ﬁa@éFP%S%%’é?tfta@epﬁ’Wééthoq H?érpéépéﬁ%%tln

6%&%%%@ ¥ %ﬁg%h gglta?]aegg \égl‘h%h ﬁlglf de.O| msrg IPret¥1ane
pzﬁﬁﬁt&;&pﬁ%we&g SRR BT e 60
mm, height 35 mm) until the height of liquid surface was set
to 31 mm (88 volume %). Thereafter, the upper surface of the
mold was covered with an upper lid in which vent holes of ¢
3 mm were formed at an interval of 3 mm to clamp the mold.
Thereafter, the mold was put into a vacuum oven where the
composition was heated at 70°C to be reacted and cured. The
pressure was simultaneously reduced to 80 kPa, and the state
is held until the ﬁixed 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

76



copol ymer were dispersed, 35 parts by wei ght of

pol yt et r anet hyl eneet hergl ycol (made by M tsubi sh

Chem cal Corporation, PTMx000, OHV 56, nunber of
functional groups2), PCL305 (10 parts by weight),

di et hyl ene gl ycol (10 parts by weight), SH 192 (5
parts by weight), and 0.25 part by weight of a

catal yst (No. 25) were introduced into a container and
m xed to prepare a second conponent (25C). The second
conmponent was stirred vigorously by a stirring bl ade
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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 toobtaina polyurethane foamblock.
Thereafter, a layered sheet was produced in the same manner as
in Example 1.
[0190]
Comparative Example 2

A polyurethane foam block was obtained in the same manner
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pol yur et hane foam bl ock. Thereafter, a | ayered sheet
was produced in the sane nmanner as in Exanple 1.
[0188] Exanple 4 76 EX-5030 (90 parts by weight) ,
PCL305 (8 parts by weight) , diethylene glycol (2
parts byweight) , SH 192 (5 parts byweight) , and

0. 36 part by weight of a catalyst (No.25) were
introduced into a container, and mxed to prepare a
second conponent (25 C) . The second conponent was
stirred vigorously by a stirring blade for about 4
m nutes at a revol ution nunber of 900 rpmso as to

i ncor porate bubbles into the reaction system

Thereaft er | i ep Mt sbRlt 53 16y Wekghffact256)
as fﬁgg’?aimpgf %{Ion'{pj)éé%g!ﬁ% bg\/\fil;ars addesda@{ o the second
%cg,rrp%)&ee%t cd NGO, Line pOTyRidthare fhem blabbyes pliced
mnute to prepare a cell dispersed urethane .
GRPRSE ttheMongThel eafft €ach aflwwdr eell sheet %Eelﬁlﬁ&&é’éd
in the same manner as in Exanple 1. [0189] heet
GNPy ahismeExanpket lonAte ebkadh 3RALIEHSHATEHORE Sheet-
conposition was prepared in the sane nner '
Eranphttdr, THayeoed S@i?%béﬁ%e&“‘i?r”@?ﬁéﬁ’e ecgﬁ%%gilg?é%nas
was injected into a nold (wdth 800 mm |ength 1300
nim Ebaieft 135 'm). Thereafter, the conposition was
heated at 70C to. be reacted and cured. Thereafter,
the conposition was post-cured at 70 C for 1 hour to
obtai n a pol yuret hane foanbl ock. Thereafter, a

| ayered sheet was produced in the sane nmanner as in
Exanple 1. [0190] Conparative Exanple 2 A

pol yur et hane foam bl ock was obtained in the sane
manner
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[0191]

As can be 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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WWTfil W79 [0191] As can be seen from Table 4, the

| ayered sheet of the present invention has excell ent
property for adsorptively holding the material to be
pol i shed and has excellent durability, thereby having
excellent stability of polishing rate for a long tine.
80 CLAIMS 1. A process for producing a | ayered sheet
conprising the steps of: preparing a cell dispersed
ur et hane conposition by a nechanical foam ng nethod;
appl ying the cell dispersed urethane conposition onto
a base material sheet; form ng a pol yurethane foaned
| ayer by curing the cell -sfersed uret hane
conposition; and regul ating a thickness of the

pol yur gt hang, OAIP ¢l A Flaudi & flkred. sthc 06aSA shay

producing a‘layére heet conprising the steps of:
PLS Qﬁkgg cell dispersed urethane conposition by a
nmechani cal foam ng net hod; applying the cell dispersed
Ufetha?§e§9ﬂﬁﬁﬁhtééﬂlQﬁk@e@se@aﬁ&tﬁahenkmboshesnxby a
| am nating a rel ease sheet on the cell dispersed

uhEdaneal cesgMat héthod;or m ng a pol yur et hane f oamed

| ayer by curing the cell dispersed urethane
conposiappbytinshthe ceaki digpeleed hirskhars coppetigdon onto a
uniformw th a pressing neans; and

base material sheet;

forming a polyurethane foamed layer by curing the cell

dispersed urethane composition; and

regulating a thickness of the polyurethane foamed layer

uniformliy.

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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rel easing the rel ease sheet on the pol yurethane foaned
| ayer. 81 3. A layered sheet produced by the process
according to claiml or 2. 4. The | ayered sheet
according to claim 3, wherein the polyurethane foaned
| ayer has spherical fine cells having an average cel
di aneter of 20 to 300 pm 5. The | ayered sheet
according to claim4, wherein the polyurethane foaned
| ayer has an average cell dianeterdifference (a
maxi mum val ue of the average cell dianmeter-a m ni num
value of the average cell dianeter) of 50 pmor |ess
in a thickness direction. 82

3. A layered sheet produced by the process according to

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 uym or less in a_thickness

direction.
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