Title of the invention: Rubbing cloth TECHNICAL FIELD [0001] The

present invention relates to a rubbing cloth. In more detail, this invention

relates to a rubbing cloth used for rubbing the alignment films of liquid

crystal displays, to achieve highly precise liquid crystal displaying, which

is excellent in alignment performance, unlikely to generate fiber abrasion
Titl«lestinedito bevacontaminatiamn sadrcelaithe time of rubbing treatment

and allowing the resiliency performance to be controlled as desired at the
TECHYjme o ?&@&Hg treatment. BACKGROUND ART [0002] In recent years,
rooofiquid erystal display devices are being widely used,gg display devicesto e

substitute the conventional CRT monitors, for game computers, television
detakeéts,iNonitors; copiers, Tanwras, 6.2 sintethey arecthin anddmalr rubbing

dvantageously in view of installation area. To canstitute each liquid .

She QAT display Blemant 1SSH i these Teiiid CryStaldisplay devicess ATF LY
precsdbstratghavinga thin fHmstransistor (THT) faimeddheredneas: a drivéi gnment

element and a color filter substrate having color filters formed thereon
per I ¢EgiRilaiter AbbieViated e 'CHSd5stFate)2pe dispdsee o fagéeakRc to be

a cor@iDgt with a fine clearance frmed,between  them, and the fine.cleatance ., ; 1,

is packed with a liquid crystal. On the surfaces of the TFT substrate and

the nthe CF substrater dnereachealignmentditim:for ¢everng dres surfaice ofidme time
I'% electrode is disposed to contact the packed liquid crystal. [0003] This

of ry grjfr?l%n?ﬁlﬁ?% ed of a material selected from SiO2, polyimide,

nacrEetyvinyl aleehol-based resin, nylon-epoxy-organic titanium-based
material, etc. as appropriate in response to each purpose or structure.

[ 000 Fhelaligrrrantilneis ffeatetlds be dligneefor alemhgiqlfd éfstalare being
occo [PEEUESIo e e T SoErLLeaen Al OO AGR, oo
nonitors, for game computers, television sets, monitors, coplers,
cameras, Lc., since they are thin and small advantageously in view
of installation arsa. To constitute each liquid crystal display
element used in these liguid crystal displilay devices, a TFET
substrate having a thin film transistor (TFT) formed thereon as
a drive element and a color filter substrate having color filters
formed thereon (hereinafter abbreviated as “CTU substrate”) are
disposed to face each other with a fine clearance formed between
them, and the fine clearance i1s packed with a liguild crystal. On
the surfaces of the TIT substrate and the C¥ substrate, one each
alignment film for covering the surface of an ITO eleascirode 1is
disposed to contact the packed liguid crystal.

[0003] This alignment film is formed of & material selected from
31Cy, polyimide, polyvinyl alcohol-kbased resin,
nylon-epoxy-organic titanlium-based material, etc. as appropriate
in response Lo sach purpese or structure. The alignment £ilm is

Ttreated to be aligned for allowing liguid crystal melecules to be



[0004] As the alignment treatment method, a rubbing method of rubbing

the surface of the alignment film with a rubbing cloth is mainly used. The

rubbing cloth is usually stuck around the outer circumferential surface of a

roller formed of aluminum or stainless steel, and the roller is rotated to

keep the rubbing cloth on the outer circumferential surface thereof in
aligreentact with thesuifacesafithe akgimenttfilm,sto rub theysurfaeeof theep for

., alignment film with the rubbing cloth. Owing to the rubbing treatment of
achigidnriite 6t e AligAMBRE filn? fike fhis, the AfignMert it is™ akgiied in
roccdhe ﬂ@bégg'fgﬁti‘%fihr@é}%th% liguid-crystalmelecyles .are aligngd inthenca orf
~ aligned direction of the alignment film, to provide uniform display A .
rubb characteristics: J0B05JTAS tife 2ublsing eloth Uised for tHe FUBLIRG Aigthedoth 1s
nan SIS Slch 83 natural fioers, semisynthelic fibers and synthefig fbers. oo
e being used. | or example, a technique concerning a rubbing

circimaterakformeds of synthetic fibers isspraposeddsee Patent-Documentd)niess

Inthis technique, a polyestergr po[}/amide is used as ssgg;hetic fibec_s, to
stee form AdeVéEn FAbriE antPtheruBbifly mateiaobtained tertaily Calfdis °n =he
cuteihe liquid.grustal to;be uniforly alignedby-rybbing - reatment, However, » race

since the rubbing material formed of a woven fabric only is thin as a
of tiwovehifgbrenatéridlperias, s diffieult to tontrobthetforcezdfigressing £1lm

.. the rubbing cloth required for_ the rubbin trr%eatm t at a constant level.
. r LT 1t . of
455 Eiferthe pioposed “techniie 18 poot e 16LRHICA ideot dctieving °"°
surfiine alignmeat by thepreposediubhing<lath,and asa resultthe fubbingm 1is
.. material is insufficient in view of the rubbing performance expected for i

allgppstucinghore highfy precisetliqiiid ciystardigplayd 2 {0007 Te migstecules
are RORYALY used E’z%?%e%%'ioérﬁ%*&b'gg cloths isa tiger, material %‘H%%Q"%um, to

ormed by raising fibers such as velvet (pile cloth). As the pile cloth used
proviafa wbbing -cloth, 4hé fineness: of thersinglecftbers used as the pile and

the number of driven single ~ ) . ‘ ,
[0C0L] As the rubbing Tloth used for the rubbing method, fibers
such as natural fibers, semi-synthetic fibers and synthetic fibers
are being used.
[000¢] For example, a technique concerning a rubbing material formed
of synthetic fibers is proposed (see Patent Document 1). In this
technigue, a polvester or polyamide i1s used as synthetic fibers,
to form a woven fabric, and the rubbing material obtained certainly
allows tThe ligquid crystal tc be uniformly aligned by rubbing
treatment., However, since the rubbing material formed of a woven
fabriconly is thinas awoven fabricmaterial per se, it isdifficult
to control the force of pressing the rubbing cleth reguired for
the rubbing treatment at a constant level. Further, the proposed
technigue is poor in the technical idea of achieving fine alignment
by the proposed rubbing cloth, and as a result, the rubbing material
is insufficient in view of the rubbing performance expected for

producing more highly precise liquid crystal displavys.



fibers per area (fibers/cm2) are changed to adjust the pile density, and

the pile length of fibers is adjusted by cutting at an appropriate distance

from the base cloth. Further, as the fiber material used as the pile, long

fibers (filaments) like cellulose fibers such as rayon or triacetate fibers

and short fibers like cotton wool are known (see Patent Document 2).
[000T000BEImrelation-witle said pie dlothi for iexamyfle; @techpique Toncerningiber

a,rubbing cloth obtained as a pile cloth formed of modified cross-section , .
Mat e fihars o hrogosed (see”Patent ocimant ) Thi§ fechnique hasSuch=© (P-+¢

c1otadvaniages;that precise alignment treatment gan: be performediusing thesness
sharp ‘Lateral fiber faces of single fibers and that the alignment force at

of thihe fime-of Aligriment ead Be EbRtpiled By adjusting Hesindentation depthnale
of the pile cloth at the time of rubbing treatment owing to the structur .

£ B4 S LR O THE OT T the i o e There g 27/

and likely to geperaterfiber abfasiori-at:the time efirubbingitreatmenttanchto at an
contaminate the liquid crystal alignment film. Further, with regard to the

SPPTpilé LIt pet 252 tHe b s & thetaied fibérs on theF Shifface Bfthelilet ther

mateFi0th arg slightly different from diber t9 fibex, that is, the faised fibers-are; 1 o5

irregular in length without fail, and it is feared that rubbing Irregularity
fibepecyrscht the time of rabbing treatrment Fhithermore,dt isldiffisulftocers like
... avoid the rubbing irreqularity. [009] Moreover, a technique concerning a
0t RS TGt T GICH o LSBT it eHorhled with a raised

f 0ooelothformaed of diitrafine fibgrsiis-proposed {sce Pateat:Ragument 4} With i que
this 3 technique, finer alilgnment can be expected owing to the ultrafine
COnCHiBErs Bufthé techriuerhas Suc probleifls &€ fileribtasion arg ~ormed of

mod: Algament ireqularity gw %‘Qoté’rt@ei@ifs%%ﬂg%_re'ﬁ ngth Jresgularityas i bg - 5

aforementioned Patent Document 2. [n addition, the raised fibers

This consistinguwd tlrafinecfibersraretratefirinband absorlsstress gThenefore; dhément
canﬂgzﬂgg:gggg%gﬁggthesharpiateralfiberfacesofsinglefibers
and that the alignment force at the time of alignment can be
controlled by adjusting the indentation depth of the pile cloth
at the time of rubbing treatment owing to the structure particular
to the pile cloth., On the other hand, the raised single fibers are
likely to generate fiber abrasion at the time of rubbing treatment
and to contaminate the ligquid crystal alignment film. Further,
with regard to the pile cloth per se, The lengths of the ralsed
fibers on the surface of the pile cloth are slightly different from
fiber to fiber, that is, the raised fibers are irregular in length
without faill, and it is feared that rubblng irregularity ocours
at the time of rubbing treatment. Furthermore, it is difficult to
avold the rubbing ilrregularity.

[0009] Moreover, a technigue concerning a rubbing cloth in which

a cushioning material 1s integrated with a raised cloth formed of

ultrafine fibers 1ls proposed (see Patent Document 4). With this



cushioning material used is offset by the raised ultrafine fibers, and the

alignment regulation force at the time of rubbing treatment tends to be

rather poor. Moreover, when the ultrafine fibers contact the alignment

film, all the ultrafine fibers are not aligned in the intended direction of

alignment, since the fibers per se are not firm. As a result, some ultrafine
techrsingle fibkis Aot alignedén the alignmentdirection inhibigthe the uvltrafine

.. homogeneous alignment of . the alignment film, and rubbing irregularity. ,

£1be 55, GO KA G TRARG 62 To SEchr AP ZaZion and

aligiPecumentd: JP 1-288827 Afglaims, exampled) RategtBocument2: JPengih
. 2003-156746 A (claims, examples) Patent Document 3: JP 61-46932 A
irrequlaids,fig. 2F PatentDocumenth I 2005:9189F Al(Elaimis; digety <-  In

. DISCLOSURE QF NVENTION PROBLEM T. S Y, T
2 T ENT RN [DOL6) ThLbroBI 13 bb Sect by The Frienton | (Gephe "°
£1irmthe dprablems.oftheaboyvementiontdprior @t by peavidimgeay rubbingy to the
cloth capable of inhibiting the generation of contaminants such as fiber

cushipradion st the tife Of ibbifg theatiernty havig finé Sand hohfogetieous™ =

and t@l@%@?%&@ﬁ@@é@%@Eod’iacﬁlﬂi%i!‘:‘@@ higher. rE%Q!Qt@f‘ iﬂz@%:ﬂwigreatment
crystal display device and assuring excellent alignment regulation force

tendsinte theerubbinteclothopressingopressure, carlbrnuriformiy contrbllag fibers

while the rubbing cloth is kept in contact with the alignment film. 4 .
o0 EANS FORSOEVING THE PROBLEN [00L1) This INenTon Grifeys” 7=

in tike following:eonstitutionsder «solving dhenabevemnentionedhproblemrd) der se
rubbing cloth comprisingla woven or knitted fabric and an_elastic material, 1
are Ngmihatétl on‘EachGtRer andiRtegrated: 12)-R fubbirigEloth Paccorefig td toned

in £4B whereinthe woven.or knitted fabric is g safjpweavefapico3) rment o
rubbing cloth, according to (1) or (2), wherein the number

the alignment film, and rubbing irregularity and defects in liguid

crystal displaying are likely to occcur.

Patent Document 1: JP 1-288827 A (claims, example 1)

Patent Document 2: JP 2Z003-1567456 A (claims, examples)

Patent Document 3: JP 61-46932 A (claims, fig. 1)

Patent Document 4: JP 2005-918%2 A (claims, fig. 1)

DISCLOSURE OF THE INVENTION

PROBLEM TC BE SOLVED BY THE INVENTION

[0010] The problem to be solved by this invention i1s to solve the

problems of the abovementioned prior art, by providing a rubbing

cloth capable of inhibiting the generation of contaminants such

as fiber abrasion at the tTime of rubbing treatment, having fine

and homogeneous alignment performance for achieving a higher

resolution in the liguid crystal display device and assuring

excellent alignment regulaticn force since the rubbking cloth

pressing pressure can be uniformly contrelled while the rubbing

cloth is kept in contact with the alignment £ilm.



of the ends of the fibers constituting the woven or knitted fabric existing

on the surface of the woven or knitted fabric is 30 or less per 1 cm

square. (4) A rubbing cloth, according to any one of (1) through (3) ,

wherein the number of single fibers of the warp yarns or weft yarns used

to form the surface layer of the satin weave fabric is 2000 fibers or more
MEAN pereentimietarn (b) A Fulbiing ckith, according to any one of (1) through (4)

» Wherein an intersection formed by five or more warp yarns and one weft _
OOV arn’ o FormedBy ofre waRF y&htand Eive or-midfe Weft Y recars:°fs) ©°F
solvihrubbing cloth, aceqrding 1oyapy oneof (1) through (5) , wherein the

single fiber fineness of the warp yarns or weft yarns used to form the
(1) Aurfakbe layier of thé satimpeavé fabrc 8 0 deeifexest br fabsi¢PHA c and an
15 1480Ing cloth. according fo any one of () through (0), whereln. the warp

yarns or weft yarns lised to form the surface ayer of the satin weave
(2 rfabriedsacpelyester andfor-polyamide( (8), Auvubbing:-cloth: acsesdingtonitted

~any one of (1) through (7) , wherein the warp yarns or weft yarns used to

Labr {6rm thet stirface a8 5fthe® Satht weave fabric are formed of

(3) Monseiimped fibers, (9)Arubhing.cloth, acpording to any 008 of (1) 1o pumper
through (8), wherein the elastic material used is such that the ratio R of
of ththesstrbss S attheltimeof 50% conipressiont(P2)wo the stressrdt the diddebric
; .of 10% comhpressjogéP% in the hhickness direction of the rupbjng.cloth (I%O
exL3LB5ET) isT aTAng& Of 090 <R €500, EFFECTSCF TCors or
Less INVENTION [0812]}-Ehe rubbing cloth of this invention having an elastic
material compared with the conventional rubbing cloth formed of a woven

(4) HaBHRPOrIY Alovisithe aARISTBHAt OF teifubbg cloth pressifgstréss wherein
the @gﬂ%@d (OF rUbhpg reamen a0g 18 £XCHLSl DAGDMENPEHOMIANEE useq

Ignment regulation force Espema y In the case where a satin weave
to fdabricissused fisdthe egven ofkhlitecsatin weave fabric is 2000 fibers

or mere per centimeter.

(5) A rubbing cloth, according to any one of {1 through (4), wherein
an intersection formed by five or more warp varns and ones weft varn
or formed by one warp varn and five or more weft yarns recurs.
{6} A rubbing cloth, according to any cne of (1) through {5), wherein
the single fiber fineness of the warp varns or weft varns used to
form the surface layer of the satin weave fabric is 2.0 decitexes
or less.

(7) Arubbing cleth, accerding to any one of (1) through (&), whereln
tThe warp varns or welft varns used to form the surface layer of tThe
satin weave fabric is a pclyester and/or polvamide.

(8) A rubbing cloth, according to any one of {1) through {7), wherein
the warp yarns or weft yvarns used to form the surface layer of the
satin weave fabric are formed ¢f non-crimped fibers.

(9) A rubbing cloth, accerding to any one of (1) through (8}, wherein

the elastic material used is such that the ratio R of the stress



fabric, the fibers are arranged in parallel in the alignment direction of the
alignment film, to assure excellent alignment performance. Since the
number of fibers arranged in the alignment direction of the alignment film
can be selected as appropriate for adaptation to the intended alignment
degree of the alignment film, the design of the rubbing cloth is easy, and

at tHhetrubbingfcléthicaromeremployed Stitablyo [G013] O thesother haadf ime of
compared with the conventional pile cloth ysed as a rub in% cloth, since

10% cfribbingGoth of this ivention toes hot Ha/e raded fint the 1P 2ng cloth

(r = genesation; of fiber abragign at the, time of pubbing Heatment can be
inhibited or prevented, and there is no possibility of alignment film
EFEEEOntaminBibn IFYAREII Shce there is no pile length irregularity peculiar to

] ile.cloth, this. invention exhihits.an.excellent effect that the r bl%ing N
0C1 P! LT . . ke T x ing . an lasta
1001210 ity FORUItD o e cystar Tpley GeTocts 2an Le hbiad SLastie
mate Mereovemnia theicase-where-a satin sveaverfabric is-tised; asthe wovenard of
knitted fabric in the rubbing cloth of this invention, since the fibers used in

2 WOYRE woven Tabritdré constrdined!ft ddes ot Happeft thelt taised fiberdare -1
presShiftedfromthe alignmept; direction like apile.clath,bgnce that fhe raised 1 et
fibers rub at 6 an angle shifting from the alignment direction. Thus, the
in alrspbirg ciptréfthissinventionigexeelerntigalighmentiperformancespecially
. addition, though a pile cloth is likely to be insufficient in_alignment .
RO o7 DA BT e nrTa aits LI r 0080 8 b8 T o
fabrintheile cloththe rubhingcletirefthis nvention.canachieve maiferm gnment
. alignment, since the fibers used in_the woven or knitted fabric of this
direfieiition cahlbe ronteriiped fibets! BRIEFDEIERIPTION OF THE 9nment

e+ PRAWINGS 00141 [Fig, 1. is,a0.llustration for explaining.atreatment : rnon e
i process of rubbing an alignment film on a substrate using an example o
direthe rubbingdiethedfithistiauentiodm can be selected as appropriate for
adaptation to the intended alignment degree of the alignment f£ilm,
the design of the rubbing cloth is easy, and the rubbing cloth can
be emploved suifably.

[0013] Cn the other hand, compared with the conventional pile cloth
used as a rubbing cloth, since the rubbing cloth of this inventiocn
does not have raised lint, the generation of fiber abrasion at the
time of rubbing treatment can be inhibited or prevented, and there
is no possibility of aiignment £ilm contamination. Further, since
there is no pile length irregularity peculiar to a pile c¢loth, this
invention exhibits an excellent effect that the rubbing
irregularity resulting in liguid crystal display defects can be
inhibited. Moreover, in the case where a satin weave fabric 1s used
as the woven or knitted fabric in the rubbing cloth of this invention
since the fibers used in the woven fabric are constrained, it does
not happen that raised fibers are shifted from the alignment

direction like a pile cloth, hence that the raised fibers rub at



Fig. 1] is a cross sectional view of a sheath-core conjugate fiber (before
dissolving away a component) as a single fiber for obtaining a modified
four-lobed cross-section fiber having sharp projections used as each fiber
in the yarns of the woven fabric 10 used in Examples 10 and 19 of this
invention. [Fig. 3] is a measured compression rate-stress curve showing
an anthee elastictquality ofthe etasticimaterial Hused-inithe examples afithisubbing
invention. [Fig. 4] is a measurqd (:omprgssionﬁrgfte-stresJsr curv%sgowin
cLothna’ st gty of te efadticnaterfat 2 Gséd hFtHE Sxamplesof tHis € - 1@
additinvention,MEANINGS: OF SYMBOLS: [00154 1 rubbingJollers[0046} 2ent  in
elastic material [0017] 3: woven or knitted fabric 4: alignment film 5:
aligrgpbsiratec6ishcatly compoAenEEGTopolymerzedRETRET Fadore usually
~companent (PET) THE BEST MODES FOR CARRYING OUT THE . iy
et TENTCN (60081 The robing ioth SFIS indantion as o Slsid % £h2s
inverdmateriat daminated-en awavenorkniteddabric. sthecwideheuseders used in
_conventional pile fabrics as rubbing cloths have a problem that the ‘
the w@ivaePropertiesSahd theteritiré conipréssioRPropérties Toulf nttbecr 1meed
1 e OPtimized respectively independently. That is, if the fibers constituting the
pile of a woven pile fabric are going to be fined in an attempt to achieve
BRIEmoresuniformiubbing tieatmemt ! the-Eompression properties of the

. Jubbing cloth as a whole are.alsqQ changed rovide,a rubbing cloth poar
[oo “l{r'i CLﬁ;gr?igriing %rojpsért%r%. Jrnf %hues%u% L|’nlgg<r:llot%%égr tref’lézi)r%vaelnlfi%ﬁ?% %o%é:% %Fmem‘

proc&Biited fabre iand.an elasticmaterial canbesespestively sepatratelyn =xample
selected to respond to respectively different properties, so that the

of thgrfapebing cloth of this invention.
[Fig. 11 is a cross sectional view of a sheath-core conjugate fiber
{(before dissolving away & component) as a single fiber for chtaining
amedified four-lebhed cross-section fiber having sharp projections
used as each fiber in the yarns of the woven fabric 10 used in Examples
10 anag 19 of this invention.
[Fig. 3] is a measured compression rate-stress curve showing The
@lastic guality of the eslastic material 1 used in the examples of
this invention.
[Fig. 4] i1s a measured compression rate-stress curve showing the
glastic guality of the elastic material 2 used in the examples of
this invention.
MEANINGS OF SYMBOLS
[0015] 1: rubbing roller
[001g] 2: elastic material
(G017 3: woven or knitited fabric
4: alignment film

substrate

5:
©: sheath component (PEG-copolymerized PET)



properties and the cushioning properties of the rubbing cloth can be
optimized respectively independently. [0019] The woven or knitted fabric
of this invention is not especially limited. Woven fabrics such as plain
weave fabric, satin weave fabric and twill weave fabric and knitted fabrics
such as warp knitted fabric, tubular knitted fabric and weft knitted fabric
7: ccean beoussdiArnoniliem, a satin weave fabric is especially preferred. In
mE a %@;in weave f%bric mare warp yarns ogﬂmor%wgaqutT %{%ms are exposed on
- the surface of ﬁwet\NS@‘&}?FefB\}fé hd ifthe directfon’inWwhich more
[ 001 ©XPOSEdYaIns rearmngedis adaptediiorn the-direction af subling c material
_, treatment, the uniformity in the contact degree between the fibers of the
Lamipghlifg ¢l6th and4RESTbstrate ‘Cah®Be impicvelt achieVes moréely used
conv$§€9%£ bhing efig -ﬂ'ﬂ.&@'s£S‘S.%u%y§§¥!ﬁ.""§?¥$ﬁ%b%%(?éeras ANWNVEDN that
abric” with & surface having portions in'which only warp yarns or weft
The oyarns fleat asptanly svarmyarissoewellyamsrappear tooexist S irthose could
gortiong,_.,[O()ZOl In the satin weave fabric, an inter§ection (§trgctutal unit
not  gife) Formatt by warp YEfifs dnda Wett VETR OF f6iied by a WHip yarty and  ©0©
f ibeﬁ@%ﬁ@%ﬂ%@@&%@sgﬂg yl?@l%@rﬁ intersectionand-gecurs Qnly anceny o
in each recurring structural unit formed by warp yarns and a weft yarn or
be f¥orredbyea wdrpsrarn and weht yarss itrthe woven fabro being apaet trent,
tne Jiom any.adiacent/ntersection. Jn the san, weays fabiic used s o 4150
invention, 1t1s ffre rred that a” structural Unit site; hamely, an intersection
chanfermed by five:ele morewarmyamsand ooe weft yausarn tormed by-operties.
warp yarn and five or more weft yarns recurs. A recurring unit of 8 yarns .
In th moreP i ot préfetred, Bt & FEETHng Unitof R §arsormmere it Tabric
and gspegially preferred. If the numbeg of yarps in ?@%ﬁﬁﬁe%ﬁﬁ%@g 19 selected
larger, more warp yarns only or more weft yarns only are exposed,” and in
to rethpoase wherethe satin Weave fabriesidger ofithedayered @nd aitegrated r face
propggg?géC§§Q‘¥ﬁ2§gggﬁg%¥3§ 'E%%%%?@?ggtof the rubbing cloth can
be optimized respectively independently.
[001%] The woven or knitted fabric of this invention is not
especially limited. Woven fabrics such as plain weave fabric,
satin weave fabric and twill weave fabric and knitted fabrics such
as warp knitted fabric, tubular knitted fabric and weft knitted
fabric can be used. Among them, a satin weave fabric is especiaily
preferred. In a satin weave fabric, more warp varns or more weit
varns are exposed on the surface of the woven fabric, and if the
direction in which more exposed yarns are arranged 1s adapted to
the direction ¢f rubbing treatment, the unifeormity in the contact
degree between the fibers c¢f the rubbing cloth and the substrate
can be improved tc achieve a more uniform rubblng effect.
In this case, a satin weave fabric refers to a woven fapric
with a surface having portions in which only warp varng or weft

varns float as if only warp varng or weft varns appear to exist



the alignment film for rubbing treatment, the rubbing cloth is more
excellent in the performance of aligning the alignment film. A satin weave
in which a structural unit site (an intersection) formed by five warp yarns
and one weft yarn or formed by one warp yarn and five weft yarns recurs
is called "5 harness satin," and a satin weave in which a unit of eight

in tlyasss recuts. simdilarly is called "8 harness satin," and so on. These are

6yp(is( odesg1 of satin weaye. A more preferred mode of satin weave iS5 .
[0G2 + 7] gh$ satin Wweave éabr%ﬁ aL Intersectiorn s%gug%ural unit
or larger harness satin, and a‘furthér mofre preferred mode' is 8 or larger

site harpesssatin. Anespeeially preferred mode, isn10 prarges harpessysatip. varn
[0021] As described before, the rubbing cloth of this invention hasa
and Wgéven dF khitked Fabric enditan @lastic fratéfallamifatels6h eheh gtheroccurs

on1y 39 ntegrated. and at the. fime %ftrﬁ{ﬁ’@{lgr%%a ent, fhewoyep.orkted,, .,

fabric side is pressed against'the alignment 9 film, for rubbing treatment.
and dmnthétcaserwhereithemeavérny o kiitted Vfabricdsa satit weaveSfabmnic; itdsweven
only required that many fibers are exposed and arranged in the direction

FabT haralfit 18 thé Fibing - Aifeétivh 8 tR& Sliffacd bf e Satimweave'tabni€ 3+

weavde prgssed against the alignmentfilaatithg timetof fubbingtreatment, cnar o
and in this case, the yarns formed of the many fibers exposed can be

struefth@awatp yarns oravefb JaMSYA VFarpisatin Weavel fabrié W Wich> indnyve or

noxe YAIRYAMS Bre exposedis preferter since e designor praducion of - g
the satin weave Tabric is easy.fff d rl}b%ing‘ cloth ' Ih whith many e>?|go§zedr

fivefibersare arsanged im paraltel te the rubbingrdirectian is:usedkto enthe r more
alignment film at the time of rubbing treatment, to achieve alignment, the

1S MARE aRd PrECISE AnisOOpR ARGHMENTOF tHE aigithentlilfPddiFbg ™ more is
e spefthieved while the.generation, of fiberabrasion is inhibited. {00221, 1 the, ; 1«
number of single yarns of the warp yarns or weft yarns exposed as many
is ldibers omrthessudace of thes satin weavedalbrie epressedragainsythe ¢ exposed,
lignment film is larger, more precise anisotrqpic alignment can b :
and gngthe CFRE wké%%.th@ é%%%n weave %%brig side o? 5%@ lavered
achieved. Theretore, it is preferre
and integrated rubbing cloth of this invention is pressed against
the alignment £film for rubbing treatment, the rubbing cloth is more
excellent in the performance of aligning the allignment film. A
satin weave in which a structural unit site (an intersection) formed
by five warp varns and one weft yarn or formed by cne warp yarn
and five weft varns recurs 1s called %5 harness satin,” and a satin
weave in which a unit of eight varns recurs similarly is called
“8 harness satin,” and sc on. These are types (modes) of satin weave.
A more preferred mode of satin weave is 5 or larger harness satin,
and a further more preferred mode 1s 8 or larger harness satin.
An especially preferred mode is 10 or larger harness satin.
[0021] As described before, the rubbing cloth of this invention
has a woven or knitted fabric and an elastic material laminated

on each other and integrated, and at the time of rubbing treatment,

the woven or knitted fabric side is pressed against the alignment



that the number of the warp yarns or weft yarns in the surface layer is

2000 or more per centimeter. A more preferred number is 3000 or more

per centimeter, and an especially preferred number is 5000 or more per

centimeter. It is preferred that the upper limit in the number of single

fibers is larger. However, in the case where ultrafine fibers with a single
£11m fikerfimenessrof 0 dedecitextor 16ss obtaineddyiconpigate spinringsuchitted

as fiber splitting or component dissolution as described later are used, a .
fab%%t?nsvf’ea%et% He With tptb 250,000 Siffdie fideid per centiftietdr At the + 2+
are dafgest canbe stably produced. [Q023] The fibers-used for the weven oty irng

~ knitted fabric constituting the rubbing cloth of this invention can be either
direqgngfibers 10¥fimidrsrorshért fib8is-(staplés)V ebutedwover or kaitisgessed
. fabric_formed of long. fibers_is preferred.since a fabric with less lint.
e G IIa s ot A ac o TN o o Bt Seemaps 20
in tiAsstheguefertad:longdfibersmutitilanentssareaprefered dn thigeasejasan be
each of the multifilaments, a multiflament consisting of filaments equal in

e1Tthingfest a4 BE (sed S bF & Mulltifilamerftftonsisting of fifahtentstifferent ¥ ch
many INANgness ,can alsq be ysed. furthera sheath-core CORWYARE. design for

multifilament with high stiffness and small fineness consisting of one or
prodpgdrécfilapferits sespédtively with & krge fineness ayrangetl as theécedmes cloth
. and multiple fibers respectively with a small fineness arr d_as the :
55 oo BSB o8 LB TUOS FURKGTIOTE L roTBed I s Fuoming
diredumberiod muitifitaments agdhe waypyarmns of weftyams-aranged N rubbing

parallel to the rubbing direction on the surface of the woven or knitted .
treatghiieto Be pressetlagaihstHecalignment flATiS RFgeR Sifees gretsotropic

a1igRigGIRe anisalopiq alignment cap be Aclieved at the.tima of wbbind, o 4t ion

treatment. Therefore, a preferred number is 70 multifilaments or more per
of fceeatimeterzanda mereiprieférrec:dumber is 80 multifilaments or more per
iOOZ%%nE?%ﬁg égn?g gcfi)qﬁ”ysingle varns of the warp varns or weft varns
exposed as many fibers on the surface of the satin weave fabric
pressed against the alignment film 1s larger, more precise
anisotropic alignment can ke achieved. Therefore, it is preferred
that the number of the warp yarns or weft yarns in the surface lavyer
is 2000 or more per centimeter. A more preferred number is 3000
or more per centimeter, and an especially preferred number is 5000
or more per centimeter. It is preferred that the upper limit in
the number cof single fibers is larger. However, in the case where
ultrafine fibers with a single fiber fineness of C.1 decitex or
less obtained by conjugate spinning such as fiber splitting or
component dissolution as described later are used, a satin weave
fabricwithup to 250,000 single fibers per centimeter at the largest
can be stably produced.

[0023] The fibers used for the woven or knitted fabric constituting

the rubbing cloth of this invention can be either long fibers

10



preferred number is 90 multifilaments or more per centimeter. Moreover,
if the number of multifilaments is 200 or less per centimeter, the woven or
knitted fabric can be produced stably. Therefore, a preferred number is
180 multifilaments or less per centimeter. Further, it is preferred that the
number of single fibers (filament count) constituting each multifilament is
(£11:86:0rt aiore: Amore preferred mumberes 48 filaments oemorekand aed fabric
furth ore preferred number js 96 filaments or mare. The mos .
ornG o Riret? RAMBATE L4A TIRFONES G ore 108 Grelitad foa the fFigt- L7
expo£OUNtIs arger but thesflamentcounbthat alowsstablg11-preductionispbing
3000 or less. [0025] If the fineness of each of the single fibers used in the
treayisveh-or kfitted febrie €BRSAtHRAY theltabbindg elbth ofthistinvenasiEnts are
- ely, the.single fiher fineness is.smaller, finer ali tcanb
prefot iec\!/'ed at%e%%mé%of rgu%%len'g tfie%tn?:a?]% Thg(;%re%% iﬂ%saﬁr%?“eTFech that -°r @
mult tHe Simgtenfiber fineressis 207 decitexes {hereinafter abbrevisted-asidtex)sed,
or less, and 1.5 dtex or less is more preferred. Especially preferredis 1. 0 '
OT 2 {§{tBx br fess? K Eiafier Sihgle e fineénesi prefefted  Bufin the ‘take €75
can avhere,the single fierfineness istpo.smalldhe fibers arelikely to he-eutapent
at the time of rubbing treatment, to generate fiber abrasion. Therefore, a
with girigié fibek fineriass 60l Co0sdtexicrmorsis prefepredt and 0201 diex o more
1127098 IS more preferred, Especially prefered,is 0.05 diex rmote. . e core
st reanwhite, as a methad for obtaining fibers with - Such é‘sméﬁ?smgfe fisr <%
and fineness, ¢he fibersawith axsmall single fiberfinenass cantie.ebtainedibyanged
direct spinning. As another method, an islands-in-sea type conjugate fiber

as thgn %eﬁr%auc?é’d“: _ﬁﬁ&%@%e&%%%ponent can be dissolved away to
(002 #htain-therisland. fibers only. As.a fyrther othermethod, a copjugais fiber.. ¢

can be split into fibers with a small single fiber fineness. [0026] With
mult rdgardre the sestional femp of dhe singlevfildersy eonstitutingthe wovepoarallel
to tﬁg“%gg%?@%“g%ﬁ%@%g@gaggﬁQ % surface of the woven or knitted
fabric to be pressed against the alignment film is larger, since
more precise anisotropic alignment can be achieved a2t the Time of
rubbing treatment. Therefore, a preferred number 1s 70
nultifilaments or more per centimeter, and a more preferred number
is 80 multifilaments or more per centimeter. An especially
preferred number is 90 multifilaments or more per centimeter.
Moreover; if The number of multifilaments 1s 200 or less per
centimeter, the woven or knitted fabric can be produced stably.
Therefore, a preferred number is 180 multifilaments or less per
centimeter. Further, it is preferred that the number of single
fibers (filament count) constituting each multifilament is 36 or
moere. Amore preferrednumber is 48 filaments or more, and a further
more preferred number is 96 filaments or more. The most preferred
numper 1s 144 filaments or more. It 1s preferred that the filament

count i& larger, but the filiament count tThat zallows stable



in the cross section perpendicular to the axis of the fiber), a circle or an

ellipse is especially preferred since the fiber has uniform properties in the

cross section, has isotropic bending stress and is unlikely to generate

fiber abrasion. In this case, the ellipse is defined as an ellipse in which

the ratio P of the major axis S to the minor axis (P = S/T) is 2.0 or less,
produandiaforoe withbd Povalde ©f more than 2.0 is defined as a flat. Further on

the other hand, in response to the properties and required alignment 12
1002 b DTG ARGHIRAR T, RAETonTE palyGondr o, ME bt e ™ <

woverhodowifarm ok speciakformcetes can heisuitablyemplpyed astherh of this
. sectional form of single fibers. Especially, a polygonal form or multi-lobed
inverfginis pielEifdd as tHesectioharfofm s single Fibefs, sirfcethe fibkfs Tiner

. em %e al iSO ro Ic i@ tge 2nd direction, te enhance or lower -

allgrﬁﬁ%bésscgf the rsglng%le ﬁ%grse perge%s agt}[%e tliEme ng rubbing treatr%];ent. arrent

Therddusther, d polygonatfosmr énlatraage fitom triganad farito-héxagonat foris 2. 0
with acute angles or a multi-lobed form havin%three or more lobes with

deClGhERS profoctions isE<phamy pretdred 2Sinde fine ribbhtg freattient - © 48

or 1e%%P§Q|ﬁ&Eé ueving more highly-pregise Jiquid erystaldisplayingtisx: or 1ess.
possible. [0027] Further, it is preferred that the warp yarns or weft yarns

A smajdetite congstitutel therwbve Aot khittedTABAE Tapdely? to-farm - tie saffaceherse
fhe Iaé%; 061: tt;% Jvoven or knlttSed fasbrgé: aresfggqﬁd of nor}f-%mgsed flber§L.i

T kel -
y whén 4 textile 1'|5tr§ocfuc%t Such asa WOVéI‘ItPa%I’IC or knitted Fabrchlg3 y te

be cupredueed; fihers are etimpecby cireulas rarimping sueh asdwistiag, falsesion.
twisting or abrasion or non-circular crimping such as indentation, shapin

Ther g Hhiti tempaneént eoiijtigativfifor i QsiH&%@%a%ﬁl@ﬁfé%tﬁpxeﬁ%rred
and Jr.i%tilorﬁ@rér@r}grﬁ%féoitgeﬂ%pyefoﬁ%fgglefc{@bricﬁ@g%@ﬂﬁ(} rﬂ)ﬂ}?ﬁerred is
woven or knitted fabric constituting the rubbing cloth of this invention,

0. 05 ctimpled-ormon-critipeddibetscansbe used ol producingthé wopverpors with
such%ygggﬁﬂmgi%%&%?gggggv &A%Eess, the fibers with a small single
fiber fineness can be obtained by direct spinning. As another
method, an islands~in-~sea type conjugate fiber can be produced,
and the sea component can be dissclved away to obtain the island
fibers only. As a further other method, a conjugate fiber can be
split into fibers with a small single fiber fineness.

[0026] With regard to the secticnal form cof the single fibers
constituting the woven or knitted fabric (the form of each fiber
in the cross ssction perpendicular to the axis of the fiber), a
circle or an ellipse is especially preferred since the fiber has
uniform properties in the cross section, has isotroplc bending
stress and i1g unlikely to generate fiber abrasion. In this case,
the ellipse i1s defined as an ellipse in which the ratio P of the
major axis S to the minor axis (P = 5/T7) is 2.0 or less, and a form

with a P value of more than 2.0 i1s defined as a flat. Further on

the other hand, in response to the properties and required alignment

12



preferred as described before that the warp yarns or weft yarns used to

form the surface layer of the woven or knitted fabric constituting the

rubbing cloth of this invention are formed of non-crimped fibers (flat

yarns) , since a rubbing cloth with precise and fine alignment

performance as intended in this invention can be produced. 13 [0028] It is
degreweférred:that therfivetrsiused, irf the-wiovan, op kaitednfabre @@ngﬂuﬂti*ﬁig“ lobed

the r bblngfcloth of thls invention. have an_ |n|t|al tensile modglus of 1

eNTatex S more, Sificé the rub |ng pefrformance Suitable’tor eacf11

as tHWrpese cande widely ebtained;1 Eurthes fibers gspecially high ia bendingsnal

stiffness (having high correlation with the initial tensile modulus) are
form prefatrddl sirite® the Tubbirgral6thseRAEd St Bleh ers €8A bé stdnglysinale
£ie Jidented for allowing such ubhingrealment as o 2chisve alofh e pencing

alignment degree in the alignment film and can withstand the resilient

direstress, actingat thecmomeitowhen the rabbifnd ootk is pressedagainst thebers

alignment film. An initial tensile modulus of 45 cN/dtex or more és more

per Sﬁr&er?&beaha% 2R/ GO Hore Teletially preferréd.” MoSPpréteréd o™

in alg ldtex,of moser Eurthgrit isprefersedthat thepperdimit ofithe angles
initial tensile modulus is 300 cN/dtex or less, since stable production can

or abdihadearid 200 dNydtex o Tess |sﬁﬁé@pr@férré@3{©02]9}}ﬁ@i§ préféfregshary
that the fibers used in the woven.or knitted fabric ituting the rubbing.
proje? A of this invention g‘égsuch “durab Ct?l’ty that the Iz%s arqég%ot gljltpeven ment
capaifitbeyrare-small im singlediberfineness: dhetefore,it s preferred thatthie: ying
fibers have a breaking strength of 2.0 cN/dtex or more. More preferred is
15 P95 eRidtex or more, and especially preferred is 3.0 cN/dtex or more. It is
OOpreﬁeuﬁegth?'t thecb'i%‘%@%%?m%‘ l’sﬂﬁgh%rhg%acﬁp g or wert yarns
productivity, fibers with a breaking strength of 7.0 cN/dtex or less can be
used suitalblyprodicet: Fuithernnore; ittis  preferredithiat the fibersshgveva to form

0
g§¥¥gg§k2§§monOtStBeoﬁgven or knitted Ifabric are formed of

employed

non-crimped fibers. Usually when a textile product such as a woven
fabricor knitted fabric is produced, fibers are crimped by circulax
crimping such as twisting, false-twisting or abrasion or
non-¢ircular crimping such as indentation, shaping or
multi-component conjugation for increasing the entanglement or
friction among fibers te thereby form firmer fabric texture. Also
in the woven or knitted fabric constituting the rubbing cloth of
this invention, crimpled or non-crimped fibers can be used for
producing the woven or knitted fabric per se. However, 1t is
preferred as described before that the warp varns or weft yarns
used to form the surface layer of the woven or knitted fabric
constituting the rubbing cloth of this invention are formed of
non-crimped fibers (flat yarns), gince a rubbing cloth with precise
and fine alignment performance as intended in this invention can

be produced.

13



since it is preferred that the deformation of the fibers at the time of
rubbing treatment is small. A range of 5 to 50% is especially preferred.
[0030] As the fibers used in the woven or knitted fabric constituting 14 the
rubbing cloth of this invention, at least one selected from natural fibers,
semi-synthetic fibers, regenerated fibers and synthetic fibers can be
[ 002 dked. Howevef dtrisqureférnéd that theodibers haveistablesphiysieal ox knitted
properties, and filament yarns are preferred as described before,
rabr b crefbre oMUt fibGis. Fegendrated ioerd ahd SyhiErEbers™e =
init 24e prefesrer: andaespecially syntbetieifibarsarerpreferred. {0031hEhe ubbing
polymers that constitute the semi-synthetic fibers, regenerated fibers and
perfeyhifietic fibeisneide foF exampleP Polstters Giolyaiides olyimidesi ned -
Furt ,%’J%O'%Q%%yé”%"s%aﬁc%aEgg’ﬂ%ﬁh%'}%hﬁé%%l?é’ addition polymerization 1, ; .,
of vinyl groups such as pd] met acrylate-E)ased polymers and
cor rpdlyactylonittile-basetpotymeérs sfiuorine-based pelymers, peellitose:d, since
based polymers, silicone-based polymers, aromatic or aliphatic ketones,

the HRGafiiers SHeh asTatoral fiblels And Syitetic TubBers: and btier » e ted

for Aiverse.engineeringplastics: Howeverdndew; of heat resistanceand i gnment
fiber chipping resistance, polyesters and/or polyamides are preferred.
degr{B032] Preférred polyamitlestineiidepolyamities respédtively formed hyp tress

act 1 18 Jeagtion between 3 carboylic agid.or carboxylic acid chioride and an, 1,
“Tamine. artlc"uirgfrfly nylon 6, nylon 7 nylor 9, nylon jll,pn‘“y?on 12, ngl%n '

alig@u@mylan 446, nylan 6;9,midon 612 myomcaid, myon 5,8 snylendls nylan more
9T, MXD6 nylon, etc. can be enumerated. To such an extent that the

1s mypfedtidtiRis iffertich 1§ ot ifipsited falpolyamide copolymenzed withe T red -
Mo st ghatheraromaticy alighaticor alicyclic.dicaghoxylic acid andanother, r oy thatc
aromatic, aliphatic or alicyclic diamine can be used, or a polyamide

the g¢ppelymernized with only ome. afonatieraliphaticycalicyclic s 300 cN/dtex or
less, since stable production can be made and 200 cN/dtex or less
is more preferred,

[0029) It is preferred that the fibers used in the woven or knitted
fabric constituting the rubbing cloth of this invention have such
durability that the fibers are not cut even 1f they are small in
single fiber fineness. Therefore, it is preferred that the fibers
have a breaking strength of 2.0 cN/dtex or more. DMore preferred
is 2.5 cN/dtex or more, and especlally preferred is 3.0 ¢N/dtex
or more. It is preferred that the breaking strength is higher, but
considering productivity, fibers with a breaking strength of 7.0
cMN/dtex or less can be sulitably produced. Furthermere, it is
preferred that the fibers have a residual elongation of 5 to 80%,
since it i1s preferred that the deformation of the fibers at the
time of rubbing treatment is small. Arange of 5to 0% is especially
preferred,.

(0030 As the fibers used in the woven or knitited fabric constituting



aminocarboxylic compound having both a carboxylic acid and an amino
group can also be used, or a polyamide further copolymerized with 15
third and fourth copolymerization components can also be used. [00331
Further, preferred polyesters include polyesters respectively formed by
the esterification reaction between a carboxylic acid and an alcohol. They
the pasticularly-inctidecgolymess respedtively, fornedof the ester Hnkagered from
_between a dicarboxylic acid compound and a diol compound. Such
natuIRhmers fidudeSabmatic” pofyesters SUET & pdiyéthyend erephthafis =7
syntKBET) popdrimethylena terephthalate (also.may be;calledpalypropyleng: the
terephthalate; PTT), polytetramethylene terephthalate (PBT),
fibe polyetiiferie paphkthalais (PEN), polprepyléfe naphthalaté{PRN) ehg:s are
prezROMGYClONexanedimethanal terephthalate) (BONT) Iquid GryStal ;o = oo,
polyesters With mé ﬁqumle crystal proper’%es confaining an“aromatic
regefydenecardaxic acid as a main cemponedieies Further, apofyesters, and
formed of the ester linkage between a dicarboxylic acid compound and a
&SP Gich compolint &n-alsd bes E8paiyferiz8d With-another component, for
100 3?@@9&9, gdicarboxylic, acid compound to such an.extent thattheobjedtye s,
of this invention is not impaired. The dicarboxylic acid compound can be
regeselegted! frombaromaticsialiphatic ahdcalitydhic dicarboxylidacids sucteasmple,

ot

1 tereghthalic acid, soghthalic aclld,;nap thalened'carbox%/lic acid, . b .
pe y%?p%e%@fdicg%%&%lclaﬁaf anthradenie fg’rbox?ﬁ)c g(%f% phré%antﬁ%rnlg asen
ool yicagbexylicacid, diphenylethar dicarbaxyligagid; zation of vinyl groups

diphenoxyethanedicarboxylic acid, diphenylethanedicarboxylic acid,
such gdipic aéifl, sebaci®acid!d Aefdohetdicdicstboxylic adif L ymers and

polyg- odiumsuylfois -@le&%acidpélfﬂgpgty'ph%aah&m%_'@g@@@aﬁcg&i@mers,

Zelaic acid, dodecanedioic acid and hexahydroterephthalic acid,
celldervativesdthdreod Sycle as alkylationp radkoxys atiom a@llytation, arylatoalic or
amination, imination and haloré;enation roducts, addition products,

2L 1eBfctarafisthiets Snd: Dpticar iSonters thefbof Afly ong ofthase™d synthetic

rubbdicarbaxylic agid- 4iverse engineering plastics. Howaver, in view
of heat resistance and fiber chipping resistance, polyesters and/or
polyamides are preferred.

[0032] Preferred polyamides include polyamides respectively formed
by the reaction between a carboxylic acid cr carboxylic acid
chloride and an amine. Particularlyvnylon o, nyion7, nyvlon %, nyion
11, nyion 12, nvion 6,6, nylon 4,9, nyion 6,9, nyleon ©,12Z, nylon
5,7, nylon 5,6, nylon 6T, nylon 9T, MXD6 nylon, etc. can be
enumerated. To such an extent that the object of this invention
is not impaired, a polyamide copolymerized with another arcmatic,
aliphatic or alicyclic dicarboxylic acid and another arcmatic,
aliphatic or alicyclic diamine can be used, or a polyamide
copolymerized with only one aromatic, aliphatic, alicyclic
aminccarbexylic compound having both a carboxylic acid and an aminc

group can also be used, or 2 pelyamide further copolymerized with

1=



16 compounds can be used alone, or two or more of them can also be

used in combination to such an extent that the object of this invention is

not impaired. [0034] As preferred copolymerization components of

polyesters, diol compounds can be copolymerized. The diol compounds

include aromatic, aliphatic and alicyclic diol compounds such as ethylene
thirdlycel propyleneglyeol jutylene glycol (pentanedials hexanedialpy be used.

1i4-cyclohexanedimethanol, neopentyl glycol, hydroquinone, resorcinol,

(003 GihydroxybipRényl, iephiitdiéRédiol BmthitdeRe Tiol, IpHeiitthrerdigpsters

respded Pisl4-hydroxyphenylpropane. 4,4 -dikydroxydiphenylether, bisphenalen -
S, polyethylene glycol, polypropylene glycol and polybutylene ether,

carbderiatives tidereot ssueh asialkylatich atkprylation lalylatiom arylatiane L ymers
an]cinaticiny i@i?%ti%n ggdﬁ%oggngtion roducts, %ded%tion rodugtls

respectively. Torms T ster Ihinka ween, a carboxyvlic
PStructural isomers and optical Isomers eireoﬁefﬂ\ny one of these diol Y

acid compaunds ean be ysed along,Qrtwo osmereaf themcan also-hes usednatic

_in combination to such an extent that the object of this invention is not
polyffip&iFed. 0035 Furtt, as piefeffed dopolymeriZatiohiomigdrierts of (FET) .
polypg%?ért%%’ltgﬁée ALe comppuinds Lespeclively having a hydroxyl, 9iouR, oy 1 ene

and a carboxylic acid, hamely, hydroxycarboxylic acids. The
terepidioxyearboxylit acids includesaromedichgliphatic arndralicyclielate (PET),

. hydroxycarboxylic acids such as lactic acid, 3-hydroxypropionate, . .
oLy G UL P Aoy iate RAIEFREC AR BOa O i te (P2
and hydroxynaphthoeic aeid; hydroxyanthracene-carbaxvieacid, ocyur) ,  liquid

hydroxyphenanthrene carboxylic acid and (hydroxyphenyl) vinyl o
Cry s garbaliv aelc verivatilles tHdrebf SUEHR azralRylation r aikoxylgtiprcontaining

an a%'c?'aa“@{‘c a%('h%!ij%‘x amination, amination and _halogenation products, . ..
addition products, structural isomers and optical isomers thereof. Any one
Furtobtheseahydroxyeathoxylitcacids: 14 can-be usedtaione; ontwazer merevwofen a
them can also be used in
dicarbexylilc acid compound and a dicl compound can also be
copolymerized with ancother component, for example, a dicarboxvlic
acid compound to such an extent that the object of this invention
is not impalred. The dicarboxylic acid compound can be selected
from aromatic, aliphatic and elicyclic dicarboxylic acids such as
terephthalic acid, isophthalic acid, naphthalenedicarboxylic acid,
diphenvldicarboxylic acid, anthracenedicarboxylic acid,
phenanthrene dicarboxvlic aclid, diphenvliether dicarboxyvliic acid,
diphencxyethanedicarpoxylic acid, diphenylethanedicarboxylic
acid, adipic acid, sepbacic acid, 1,4-cyclohexanedicarboxylic acid,
S-sodiumsulfcisophthalic acid, S-tetrabutylphosphonium
isophthalic acid, azelalc acid, dodecanedioic acld and
hexahydroterephthalic acid, derivatives thereof such as alkylation,
alkoxylation, allylation, arylation, amination, imination and
haleogenation products, addition products, structural isomers and

optical iscmers Thereof. Any one o©of these dicarboxylic acid

le



combination to such an extent that the object of this invention is not

impaired. [0036] As preferred polyesters, polyesters in which an aromatic,

aliphatic or alicyclic compound having a carboxylic acid and a hydroxyl

group, namely, an aromatic, aliphatic or alicyclic hydrocarboxylic acid

compound is a main recurring unit, can also be used. Polymers
compdesprctively centaining sucina , hydroxycarboxytic acicbifichiderpalyestersso be

containing a hydroxycarboxylic acid such as polyglﬁc/olic acid, polylactic

used ot FOEHydrORybUy e Heid) ol Ay troxybatyric deid)- - == 0% <his

i nvePOIA-hydroxyvaleric.acidlor poly(6-hydroxycaproic acid), and polyesters
such as polyglycolic acid and polylactic acid obtained by polymerizing a
[ 003 &ingle misriormeesuchaslglycoliiide ldctide o bptyrslattoné prolyesters, diol

comp§EpIRlactone. and funther, any of these palyhydroxyqarboxlic agids may. .
also be copolymerlzeopm R 'an aromiatic, aliphatic or alicyc i€ dicar oxylic

arom&B€ic-Qr an asematie, aliphatic oy alicyclic:diol to-suchuar extentthakthe: hyiene
object of this invention is not impaired, or may also be copolymerized with
9 LY Corultiple Rydrdox§catieilic cids [6087) Aichy tRESe-pretelred - nexanedicl,

1,4—@§5$§ﬁ¥§aﬁEEﬂ%E%%H%HXU“”Sméﬂ'é%%?%jpogﬂvﬁéﬂpBT:Rgﬁ?%quinone,

polymers, PEN-based polymers, PCMT-based polymers and PPN-based
resopolymers arelpréferrad; fohsuch' reasgris-thal sined they havélarhighne diol,

initial tensile modulus, the woven or knitted, fabric obtained by using an
Dhen gt Sia Sufyestore. Ol fisve oeallont Aigahat SIORHES R R b aP P

4, 4+ rabbing Areatment andthatsince theyhavea high melting=point, dhe. fibersco 1,
are unlikely to be deformed even by the friction heat generated at the

po lyfinferotiabhing tféatnént: Pofyesters SteR assPETibastl poRfmerss “hersof
sucn REN:Pased polymers and P%Wb@??%% 'X@@E%%%?&f&@%nl,s mination,
preferreg. TOGSE?] ASThe material of the fibers Used in the woven or nlttea

iminfabrie-censtituiingdhe aubbing-cloth:ofithis inkehtionpitisoducts, structural
isomers and optical isomers therecf. Any one of these diocl
compeounds can be used alcone, or two or more of them can also be
used in combination to such an extent that the object of this
invention is not impaired.

[CO035] Further, as preferred copolymerization components oI
polyesters, tThere are compounds respectively having a hydroxvl
group and a carboxyviic acld, namely, hydroxycarboxylic acids. The
hydroxycarboxylic acids include aromatic, aliphatic and alicyclic
hydroxycarboxylic acids such as lactic acid, 3~hydroxyprcpionate,
3-hydroxybutylate, 3-hydroxybutyrate wvalerate, hydroxybenzoic
acid, hydroxynaphthoeic acid, hydroxvanthracene carboxylic acid,
hydroxvyphenanthrene carboxylic acld and (hvdroxyphenyl;vinyl
carboxvlic acid, derivatives therecf such as alkylation,
alkoxvliation, allylation, arvlation, amination, imination and
halogenation products, addition products, structural lsomers and

optical isomers thereof. Any one of these hydroxycarboxylic acids
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preferred to use any of the preferred polyesters and/or polyamides as

described above. Any one of the polyesters and/or polyamides may be

used alone, or multiple polyesters and/or polyamides may also be used

together to such an extent that the object of this invention is not impaired.

Further, in the woven or knitted fabric used in this invention, conductive
can Kibersselectrbstatic fiberst oo stretchable fibérstrhay alserbestsed togetheerd in

to such an extent that the object of this invention is not impaireq. [0039] ,
Comb%ﬁu‘?t%%?,f}h&?ib%}%chsél& irFthe Woven 8r kiiftéd FAbr" cofstitating the' ¥ Sntion
is ndubhipg cloth Of this invention may contain small amounts of additives

such as a delustering agent, flame retarder, lubricant, thinner, antioxidant,
003 gltrdviolet fightralssbrber. Vinfrafad lig cabsbrier . erystalHucieatiiy agematic,

. . ~fluorescent brightener, end-group sealer and conducting agent to such a

= B bt o1 (a8 Tt 4 IOOAG] The Aseingne 2
hvdrelofh ofdhisupyentiambas an elasticomateriat: laminatedan theor alicyclic

aforementioned woven or knitted fabric. The rubbing cloth of this

Y AT GHRIHGH Tt Whid & eVEIP SR kHitted fAbAE Hhd-&r BFastic tnatetiar are'™ 189

be Ia}[giggt_ed on eagglq;ﬁ%&%nd inteqr . hast WOcY@_Hi%i'@@HP?& fabug.p &
disposed to contact the alignment film when the rubbing cloth is used for

hydreghising reatment, angcthe elastic hiaterial plays ¢ eole of pressing thens &

woven Q% knit&ed fabr.i%L as%aénst the alli%n ent fim. Materials C%sflglit'ilgle as
S [

hydx?hxé/% a %Xrﬁatle?iaaﬁéyer includé 5386 grexfﬁgnel?ogr%,l%bly?e §/'Ientca:tlc acic,

poly feampolyprapyleneifoam, polystyrene foam, (polylactie agidfoam.c ~ acid),
non-woven fabric, etc. Further, for the purpose of adjusting mechanical
PO LY pfoperfieS Such a8 eldstie hodultis, & RoH-Wovertabrie “E 18 of wovehor: 2nd

po1yKaifted faric lilmgée%%%‘?gl Lopted with such.aresip, gs polyurethang or, ; . 4

melamine can also be used. Among them, a polyuréthane foam is more
by pprefereed sincg itdhas moderatecelasticity sanchis avell@dhesiveitddhe lactide,
woven or knitted fabric Wheﬁ the elastic material an%the woven or kn%'tted
any o these

OULY fibtie A tmirated oRWGachother S #nd tusther,

polyhvdroxycarbeoxylic acids may also be copolymerized with an
aromatic, aliphatic or alicyclic dicarboxvlic acid or an aromatic,
aliphatic or alicyclic dicl to such an extent that the object of
this inventicn is not impzired, or may also be copolymerized with
multiple hydroxycarboxylic acids.

[0037] Bmong these preferred polvesters, PET-based polymers,
PTT-baszed polymers, PBT-kased polymers, PEN-hased poelvmers,
PCMT~based polymers and PPN-based polymers are preferred, for such
reasons that since they have a2 high initial tensile modulus, the
woven or knitted fabric obtained by using any of the polyesters
can have excellent alignment properties at the time of rubbing
treatment and that since they have a high melting point, the fibers
are unlikely to be deformed even by the friction heat generated
at the time of rubbing treatment. Polyesters such as PET-based

polvmers, PEN-based polymers and PCMT-based polymers are especially
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and integrated. The polyurethane foam consists of an isocyanate

component, polyol component (high molecular weight polyolcomponent,

low molecular weight polyol component) and chain extender. As the

isocyanate component, any compound publicly known in the field of

polyurethanes can be used without any limitation. Examples of the
prefagosyanate component include aromatic diisocyanates such as

2.,4-toluene diisocyan 6 tqu ne dusocyanate, 2, 2 -diphenylmethane

OOB%ls‘géy&ﬁlﬁtemﬁ f%lﬁierﬂﬂmekfﬁa & i cyaitate 4,4 Ig Shyimetiare - -5

f abr giisocyanate, &;5maphthalene.hisecyanate, po@%!blheﬁeﬂi@@ﬁ%@w,e, it is
m-phenylene diisocyanate, p-xylylene diisocyanate and m-xylylene : '
prefeisscyanates aliphatie - disscyarates %@@hpa%lé’[ﬁ?[@ﬁésdi@éféf/aﬁafé? yamides

as d%sz‘“bimc?t ¥>'hexam g‘% %éj”é%c%%ass LOhexamethylens . arices

iiSocyanate, an allcy |socyanates 1LZ( cycfgﬁexane

may cisocyanate, 4 dloyclcmlmemm@thpneﬁdscto@/amateqcﬂs/@phqsan@amldes may
diisocyanate and norbornene diisocyanate. Any one of them can be used

2150 affhd’ B fwo OF RidtE of therm tah 4150 G86G RS amikture?AsC it of this

inveisocyanate compound, in addition fo,the abgvementioned diisocyapate rapric
compounds, a trifunctional or higher polyfunctlonal polyisocyanate

used compound canvalss berusedondpoiyfuactiionals Fé;oc?éﬁa?télb@ﬁ‘iﬁdlmdsf abers

or oSEMes of dIJb ocygnate adduct compounds _such as Desmodul-N cteant
r(prod(ﬂceg y Bayer) andtrade hame Duranate gproguce by’ ASahiKadel "

that Cotp.) arg eemmerciatly available: Asrongs the-abavementianed
|socyanate components it is preferred tO use an aromatic dllsocyanate
[0033hd %ﬁé%?@%lso&?ana%@?d@%tﬁéreﬁ 20 isTeSpetilly préferréd 1o uge fabric

consn{H%QQ§H§OC%§@ﬂgﬁug%Iggngpgxy@%ﬂga?%%%@QCXQPW@tqggyxgln small

High molécular weight polyol components include polyether polyo S
amoutytm;fl@cf bydpalytetramethytene etheleglyeale payester poiyol$ typified byarder,

) olybutylene ad4pate, polyester pol carbo ate on sexe plified by the
455 EElion ot GBtaInd T A Polyester lyEol Sichids o0 =0SOTheE

ingr.@Qbfgagrp@@ior@a@@y@leqr,po&w@act@ﬁ@p@Q@m@lkyﬂgegt, fluorescent
brightener, end-group sealer and conducting agent to such an extent
that the obiect of this invention 1s not impaired.

[0040] The rubbking cleth of this invention has an elastic material
laminated on the aforementicned woven or knitted fabric. The
rubbing c¢loth of this invention in which a woven or knitted fabric
and an elastlic material are laminated on each other and integrated
has the woven or knitted fabric dispesed toe contact the alignment
film when the rubbing cloth is used for rubbing treatment, and the
elastlic material plays the role of pressing the woven or knitted
fabric against the alignment £f£ilm. Materilals suitable as the
elastic material laver include a polyurethane Ifoam, polyethylene
foam, polypropyiene foam, pclystyrene foam, polylactic acid foam,
non-woven fabric, etc. Further, for the purpcse of adiusting

mechanical properties such as elastic modulus, a non-woven fabric

A
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carbonate, polyester polycarbonate polyols obtained by letting ethylene
carbonate react with a polyhydric alcohol and then letting the obtained
reaction mixture react with an organic dicarboxy'_ic acid, polycarbonate
poiyols obtained by the ester interchange reaction between a
polyhydroxyl compound and an aryl carbonate, etc. Any one of them can

or wobeused alone ovedwbadrmore obthem gandalso be ased tegetheriThea resin
number average molecular weight of thelhi h molecular weight polyol

22 BEOMHORBRE R ot BoBEotl et Tbut R ol of thedlastic BIOpaies s =

polyithe obiained polyusathane resin, & Bunber-average malogular weight of i city
500 to 2000 is preferred. if the number average molecular weight is less

and ithait 5003 tie polifuriethahe resireabtained sy asingths polysrdoésactlastic
- have sufficient elastic properties and becomes a fragile palymer, Q EFe .
5 iher hand f He nurmber averags Molecular Weigt S more han” 2060, ©- %

and ithe poharrethanemesinehtained by nsinfthe pobyol companentristeacyanate
soft. As the polyol component, in addition to the abovementioned high

ComP HRGIACulA WETght POTFO EoTpoRents MiPis® préférratfodise RionP - compenent,

Low ribelecylarweight pelyal compongnt suchas ethyleng glyedls ender. as the
1,2-propylene glycol, 1,3-propylene glycol, 1,4-butanediol,

1 socylag-hexanediot meopentyl glyeoip dy4-dyelohéxanedilmetianol, the field of

. ., 3-methyl-l,5-pentanediol, diethylene_glycol, triethylene glycal or -
oLy IR By B oo 15gBar & oW moletlar WERE > °F 7%

isocpoianine-compenent such-asi2d ethylenediaming, telylepedianaive, sucn  as
diphenylmethanediamine or diethy.lenetriamine can also be used. The ~
2, 4~ tRdinBBF average) nisletarar Weight of the foul fioféctitar weight péforanace,

r CQE L molecylar. weight amine compongnt.i ;
2,2 t@%gg%@?&%,éﬂ%%%” cHia W@gﬁ?&?@, ' pr Sﬂﬁﬁéﬁ§imethane

an 500, preferably 250 or less. In case where a polyurethane resin
di1isfaamnistproddceéd by ia-prepplymenmethod, isschainextenddr, i usedifora lene
_ . curin trle prepolymer. The chain extender is an organic.compaqund
dllsﬂ%&ﬁ%@a‘ﬁea&‘ RS B moré Sctive iy drogert grBups. dhd examples’ of g 2 e
p-xy active bydrogen greuns-iaclygde hydroxyl groups primaryQinate, aliphatic

diisocvanates such as ethylene diisocyanate,
2,2,4-trimethylhexamethylense diisocyanate and 1, 6-hexamethylene
diisocyanate, and allicyclic diisocyanates such as 1,4-cyclohexane
diisccyanate, 4,4'-dicyclohexyimethane dilsocyanate, isophorone
diisocvanate and norbornene dilsocyanate. Any one of them can be
used alone, or two of more of them can alsc used as a mixture., As
the i1socyanate compound, 1in addition to the abovementioned
dilsgocyvanate compounds, a trifuncticnal or higher polyfunctional
polyisocyanate compound can also be used. As polyfunctional
isocyanate compounds, a series of diisocyanate adduct compounds
such as Desmodul-N (produced by Bayer) and trade name Duranate
(produced by Asahi Kasel Corp.} are commercially available. Among

the abovementioned iscocyanate components, 1t 1s preferred to use

an aromatic diisocyanate and alicyclic diisocyanate together. It
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secondary amino groups, thiol groups (SH), etc. Examples of the chain
extender include polyamines exemplified by
4,4'-methylenebis(o-chloroaniline) (MOCA),
2,6-dichloro-p-phenylenediamine, 4,4'-methylenebis(2,3-dichloroaniline),
3,5-bis(methythio)-2,4-toluenediamine,
s Ssbdeis(biethylthie)i2, 6:telienediamine, 35<disthyloluéne24-diamine, and
, 3%,5-dieth¥$tq%luene-2, -diamine, trirpet_:h%lenggllgcol-di-g-a}rlnino er_zoate, , bt
Loy Gt o3 -Ainophenyithiojethans - toIstier. Highmolectiarweian
polydéhd -t 3-diethyl-5,5-d-methyldiphemdmethanepc 1 vols  typified by
N,N'-di-sec-butyl-4,4'-diaminodiphenylmethane,
poly g rdiathyld edranihodiphenylffethares WRylyehetiamifés typified by
N,N'-di-sec-butyl-p-phenylenediamine,-m- I lami S
POy e Tamre: Sha T Thes e AbovLren ned Tou mitschiar waac =
by tipolyelooniponents andfowimaleaslar eightpalydmine: eompbpents.such as
Any one of them can be used alone, or two or more of them can also be

PolV¢REBHESE Mikfire PPHY Patio OF the okyaRafe! 26mpofient polyalt  2LtkyLtene
carb&emponeptand chain extender gan-he ehangeds varioushuinfeference toc + ing

the molecular weights and desired physical properties of the respective
ethy tcenpeant= fhespolarethanie resipr2 foamr EantBe producediby eithersa ting
the %%pglyggrrrg%tggggg %]ex%huortem%tha?gt H?LV*g?lV%rr’l.aoQ:re roll_ycr:n%@g@aogxywlc
i WHicH a prépaclymer with |socyanaete end groups’is sﬁ hesized
acidpetoreRand-fomsar ispeyansdte campaneati and a polyolkeomponent,sa-change
chain extender being made to react with the prepolymer, is suitable, since

reacie Bhysicalstopérties of e 'ohtained PoRjtirethafie tesin até excefertona e
etc. M%ﬁn BH%’ @@@P@M@g&“{gf@ 'ﬁg%\é@%f’ﬂ‘ér?é'do@%§ Q@/ifﬁ%f‘éﬂ&ib%%l Can

weight of about 800 to about 5000 is suitably excellent in processability,
alsophysical properiescetc. Apelyuwethanecresinefoamcan bel producerhibyal the
method of addin%hollow beads, mechanically ,foamir%g method, .

h“ghéﬂ%%ﬁgﬁﬁdﬁ a%egﬁ%a}/gfc.component 1s notvespecialiy Limited,

but in view of the elastic properties of the cbtained polyurethane
resin, a number average molecular weight of 500 Lo 2000 1s preferred.
If the number average molecular weight 1is less than 500, the
polyurethane resin obtained by using the polycl does not have
sufficient elastic properties and becomes a fragile polymer. On
the other hand, if the number average molecular weight 1s more than
2000, the polyurethane resin obtained by using the polyocl component
iz too soft. As the polyol compenent, in addition to the
abovementioned high molecular weight polyol components, it is
preferred to use a low molecular weight peolyol component such as
ethylene glycol, 1,2-propylens glycol, 1,3-propylene glycol,
1, 4d-butanedicl, 1, 6~hexanediol, necpentyl giycol,
1,4~cyclohexanedimethanol, 3-methyl-1,5-pentanedicl, diethylene
glycol, triethyvlene glycol or 1,4-bis(Z-hydroxyethoxy)benzene

together. A low molecular welght polyamine component such as
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[0041] As a further other method for producing a polyurethane foam, a
method of wet-coagulating a polyurethane can be employed. In this
method, a polyurethane resin is dissolved into a water-miscible solvent
such as DMF, and the solution is cast on release paper or film, the
release paper or film being immersed in water or an aqueous solution of
ethy Ihe abovemeationedowatesmisdible salyent JAecordimgmtocthisimethad,ne  or
the water-miscible solvent is replaced by water, etc., to coagulate the

dlethiphiiteiHane™when & Wicrépotbustrudtifs is formed. [0649Y Fhe &d&E9S)
mo 1 e Matgral,praoduced as-described.above and-the. wavenorikpitted-fapric-are: o

laminated on each other and integrated to form a rubbing cloth. As the
the jmtegrationdndthbdya frate fentinationdnethod on bohdihg methed igan 500,

referred, A bonding method _is preferred since no heat treatmentis . .
e e Tor TonGhg (s Soven DR bd e e faeigd™ foan
is vivedidus te eaghpother, a-methed of giving: an aghesivedecitber the used for
_woven or knitted fabric or the elastic material and sticking both can be
cur l%@e@?éb%%@@&%@?ﬂm adh&sivedan é"‘t’:Wl?c‘?B‘él‘S/Lr’rétr?éh@Eéé’éHSr compound

naviR9lyestashased Iesin cap be selectively ysed asappropriale. As-23 8 p1 e

method for applying the adhesive, a method of heating the adhesive to

of thigherttitan thednelting pointthereofddumelt itsfdr coalingrawmethadmofmary cor
g\i?gsolvin the adhesive into a,soélvent or dis erging the adhesive into

IeCo

{tér fof Coating can'be’ employeds Further, & method placiig = ° °F £7

chaifon-wevenfabpsie or filmfermed of the, adhesive between thewoven ox by
knitted fabric and the elastic material and hot-pressing the laminate for
4. 47 ARRieViNgEHERdifg eardlse pelemployed. As said bonding method ~ (MOCA]

0, 6 ﬁrg@gbgiéh%_r_ ﬂ“@eﬁhqde no% éii(_i&g :.Ltlt}g woven or knitted fabric and t_hg
elastic matetial at séveral points of the interface or a method of fixing

4, 47 themlonithesentireZinterfateicanheseledted; A method of fixing the
woven or_knitted fabric and the elastic material on the entire interface is

3+ 2-REGBEIN BretBrred Tor preventiiy that ffe-Woven or knitted

3,5-bis(methvlthio) -2, 6-toluenediamine,

3, 5-diethyltoluene-2,4~-diamine, 3,5-diethyltoluene-2,6-diamine,
trimethyleneglycol-di-p-aminobenzoate,
1,2-bis{Z-aminophenvlthioc)ethane,
4,4"-dlamine-3, 3’ -diethyl-5,5" -dimethyldiphenylmethane,

N, N ~di-sec~butvyl-4, 4’ ~diamincdiphenylmethane,
3,3"=diethyl~4,4' ~diaminodiphenylmethane, m-xylylenediamine,
N,N'-di~sec~butyl-p-phenylenediamine, m-phnylenediamine and
pxylylenediamine, and further, the abovementioned low molecular
welght polyol components and low molecular welght polyamine
components. 2Any one of them can e used alone, or two or more of
them can aiso be used as a mixture. The ratio of the isocyanate
component, polyvol component and chain extender can be changed
variously in reference to the molecular weights and desiredphysical

properties of the respective compounds. The polyurethane resin
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fabric and the elastic material shift from each other during rubbing

treatment. [0043; It is preferred that the elastic material used in the

rubbing cloth of this invention is such that the ratio R of the stress at the

time of 50% compression (P2) to the stress at the time of 10%

compression (P1) in the thickness direction of the rubbing cloth (R =
foam P2fPHastinairange of 0:90 ke rRa<p12:00.1Yswallycih rabbing ctreatentrg thod .
i rubbing roller a\:{i%? a rubﬂ%?g cloth formed around .it is rotated and
Aowethsved tfaightontthie Affgnnent il formed. Bn e slifdce’ora ~oocyenate

end Subsiate while being keptineentacthwith the calignmestfilos de make thenent
~alignment film aligned. Suring the time period from the time when the |
and gubbind rollepBiatseontact With Hhecalighiment MmiblFthectie Wher e with

rubbing roller leayes from the alj ntfilm, distance be nthe ¢ o
the pc%grge%g ﬁryfgée f(l)sft %Erb erfagﬁd %?%%%gtr%m%qn%%%n chahg%s g%%ly with ¢
obtaihe dotationyafibe haltex. Thatdswhite-the rolteeisiretated, theMeubbihgle, a

cloth is continuously compressively deformed in the 24 thickness

PTePGirdRfign b e mbBGCIBHT 7 tHte AIBBIG r8atheH, 2veR urngthe *<-o1

of aRfliesebcompressive deformation,tis preferred thatthe.alignmentapility,
performance of the rubbing cloth does not change as far as possible, and
phys thatalignmesttteatmentis perforined @t va tonstanestress iThat igeverpn  be

prod ggrlagghe alz%)rgr}qentlggeg F(g#ntlnl{,?élfﬂccomgléeg lve ga%fgﬁngatlon itis

= LIl 10 1cal foamin
pre erre\él t%at?he %f“ress of the §ast|c mav{erlal a the time o?compr ssion e

methdoes sutehange. v Thetaforey itris preferredthat the elastic material used
in the rubbing cloth of this invention is such that the ratio of the stress at

[004 frekitng SF509%CoMpReEssiBrt (P2 ta the Strass at thie tire b¥ g ane foam,
ame t@%ﬂpé%sé@i‘—@a;?&*ﬂéﬁ'ﬂ%”g direction.of the rubbing.cloth, isdna 1p chis

range of 0.90 <_ R <_ 2.00,so that stable alignment performance can be
methexhibited dlyingaubbing. review of stable subbing performmancetfree fromeible
SOlvgl&ment irregularity, it is more prgierred that said ratio R Isin arange of

EE$@<§E86M£¢I§§6%SEQ® solutlon 1s cast on ease paper or

film, the release paper cr filmbeing immersed in water or an agquecus
solution of the abovementioned water-miscible solvent. According
to this method, the water-miscible scolvent 1s replaced by water,
etc., to coagulate the polyurethane, when a microporous structure
is formed.

[00421 The elastic material produced as described above and the
woven or knitted fabric are laminated on each other and integrated
to form a2 rubbing cloth. As the integration method, a frame
lamination method or bonding method is preferred. A bonding method
is preferred since no heat treatment is reguired. That is, for
bonding the woven or knitted fabric and the elastic modulus to each
other, a method of giving an adhesive to either the woven cor knitted
fabric or the elastic material and sticking both can be preferably
used. As the adhesive, an acrylic, peclyurethane-based or

polyester-based resin can be selectively used as approprlate. As



preferred range is 1.00 <_ R <_ 1.50. [0044] The thickness of the rubbing
cloth of this invention can be decided in reference to the rubbing device
used. However, it is preferred that the thickness of the rubbing cloth is 0.5
mm or more, since the resiliency of the elastic mater, al effective'y acts.
More preferred is 1.0 mm or more, and especially preferred is 1.5 mm or
the maoarech istpreferred. thiat thechipper dimitsintthe thickness cof the rubbiriging the
cloth i§_ 20 mm or less, since itis djfficult to_install ahtoo thick rubbing%clot*h for
adhe iR ribbing device More préterred 15716 M ‘or188¢ $6045TRis =¢ - T°F
coat iRventionis.explained helow padticuartyin meredetait based oA solvent or
examples, but is not limited thereto or thereby. Meanwhile, the physical
disppreperty valbes i tHelfollowiHg exanples Wete $RéasUIEd CactordingTte L oved.
_the following methods. EXAMPLES 2 46 Measurement i -
P oot TS T FHors (TSt ware foare byt =2
adhefengih 8£10Q 81, and dheweight (g) ofithetreeled fibersiwasameastred.e lastic
The measured value was multiplied by 100. The multifilament was _
mat e fidighéd thres tikes fike Hhis" BRd tRE M vAIHE Was'obtained &5te "9 <an
a1sofinengssof the multifilament,, The, fingngass was divided:hy, the number ofet nog
the single fibers constituting the multifilament, to obtain a single fiber
of ffmenegss jdtexpvEalcutation Wasmade with avosighificant digits. [e047]ial at
seve s Measurement of nitial fensile modulus, residual, elongaon andy,or, o e
b‘r""’eaklng streng O;P fibers A terisile tester proauced %y fiéntec 0., Ld™ *
ent i (Eensiran UCE-108)was usad-tormeasurerthe initinldensile modwaddiawan or
. yarns_only), breaking strength and residual elongation at an initial sample _
knitlth 8P50 fnriiand-dta Stréss rete 7 4BO TAm/Min for Bindfawr arAs 6F ~2c€
is e%@@ﬂﬁ%‘f%@@'ﬁé?@%@ 0f.200,mm 2nd At 2 stress rate. f A MIVMIR: ¢ g
r drawn yarns. The measurement was made five times, and the mean
fabryaluedf five measuredwaluesiwasemployedeasthe validésr during rubbing

treatmeant.

f00437 Tt is preferred that the elastic material used in the rubbing
cloth of this invention is such that the ratio R of the stress at
the time of 50% compression (P2) to the stress at the time of 10%
compression (P1) in the thickness direction of the rubbing cloth
(R = P2/P1l) is in a range of 0.90 £ R £ 2.00. Usually, in rubbing
treatment, a rubbing roller having a rubbing cloth formed arcund
it isg rotated and moved straight on the alignment film formed on
the surface of a substrate while being kept in contact with the
alignment film, tomake the alignment £ilmaligned. During the Time
period from the time when the rubbing roller starts contact with
the alignment film till the time when the rubbing roller leaves

from the alignment f£ilm, the distance between the curved surface

of the roller and the alignment f£ilm changes gradually with the
g J 3

&

rotation of the roller. That 1s, while the roller is rotated, the

rubbing cloth 1s continuocusly compressively deformed 1in the
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of each property. For the initial tensile modulus, recording on a chart

sheet was made at a chart soeed of 100 cm/min and with a stress full

range of 500 g, and the initial tensile modulus was obtained from the

gradient of the curve in the beginning of tension. The initial tensile

modulus, residual elongation and breaking strength were calculated with
thiciwessigaificantdigiiso f0048] G:iCalculatibntdt ratid R tdi¢hewsiressattheatment,

time of 50% compression (P2) to the stress a;:the time of 10% . _
EVen COmpredsioit (PE) ot BIASHE TAREASITR'E PFIP1T Adbofing 16 wi. preferred
that CamressiondeflectionynethodBe of H3 K £400:3 (2004, @20 MW change

thick, 300 mm long and 300 mm wide specimen was indented by a
as fypressunedpiatetwith adidnigier-o20rine at af rindeRttionispaegrdforgred at
s Cow&gg%miggge down to%%%hic%gess og; 26 tg(a sggcimen in an

¢ : ofs! tiloned
atmospheré of 23C température and 50 Y% refative “hu ndthe o ONE

kﬁ a

midity, a

cont Pressuseplaterwas retwmedatithe same speed pTheseries ahat the stress
compression-stress curve was automatically recorded  for measurement.

of thengtatio ROWaR ‘Glicutated o the 8¢S AtRBT fime st emss not changs.
The r £PAPLESSION (BI) and-the stress at the fime. 01,90%; compression, wWith < the

three significant digits. [0049] D. Evaluation of alignment performance
rubbk {aligementreduldtion foroe) andrevaluation dftfibertalrasidn A sdbstrate tress
with an ali t film to be treated w't%a rubbing was prepared an . _
2t S fisatadwith rUBBnGTOF BUAILANGR. PAMEUAY: 4 10 Cht Square glaSs ©17e ©F

10% csubstatewith a polyimide,alignment il was qrepared,.rand on the-etherc 1o+ h
hand, a rubbing cloth stuck to a rubbing roller made of stainless steel with
1s irgadiadmeterof 50 AthFusing aCloubletoated aalheésive tapeaiad attachegmance

can tlgea fgggl%gid&y ed%‘i@ﬂ#’@ﬁb@f .l—yl_r%qe @H%Qnm% f"@c%‘% rubbing
prepared by coating the glass substrate with a polyimide precursor

perfsolution£SE-£492r produdechby MNissan Edveirdcal industriess tchyandreferred
baking at 250C. [0050] In the rubbing device, while the rubbing roller was

thatsatéd B rotation speedl 6PT500 fomC theribbing éio@]%as%b?oaémwally

pref8@§g& range is 1.00 = R £ 1.50.

[0044] The thickness of the rubbking cloth of this invention can
be decided in reference to the rubbing device used. However, 1t
is preferred that the thickness of the rubbing cloth is 0.5 mm or
more, since the resiliency of the elasticmaterial effectively acts.
More preferred is 1.0 mm or more, and especialily preferred is 1.5
mm or more. It is preferred that the upper limit in the thickness
of the rubbing cloth is 20 mm or less, since 1t 1s difficult to
install a too thick rubbing cloth in the rubbing device. More
preferred is 10 mm or less.

[0045) This invention is explainedbelowparticularly inmore detail
based on examples, but is not limited thereto or thereby. Meanwhile,
the physical property values in the following examples were measured
according to the follewing methods.

EXAMPLES
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to the alignment film and pressed against the surface of the alignment
film till the thickness of the rubbing cloth from the surface became 50%
(this state is called 50% indentation) In this state, the stage mounted with
the substrate was moved in a certain direction at a moving speed of 30
mm/sec, to perform rubbing treatment. This rubbing ‘treatment was
[ 60 4 erfornved: for twosubstrates nygsing thé santfelrubbirgsclotls, candethegwal tex ) ]

substrates were jointed so that the alignment films might face eac er
LT b CorTRe i bR LR E P ean 18 Caciotar B 27

the wiorbh @ ¢gll. Jhe glearance hetwwaen:the tvp-substrates waspacked:with value
a liquid crystal. The final liquid crystal cell gap was about 5 27 ~Lm.

was 1o05IFrHe préparedliquid erystal delfivas Reldthemeeteiid polakizing times
11 e PLRCS. a0d ot wasransmited foc wisyaly opserving Jne Algnment stalg cne
of the liquid crystal, in comparison with the “intensity of the light
mu 1t iranhsmited throngh d place:ether:thai thied bquitd, crystat celbeThefiquid single
. crystal cell showing good light transmittance and found to be sufficient in
Eibe 5fgRMRAT pefGrhdnde s evallated s e excellEnt @xpressdd by & *1Pe”
£inedouble girgle), and .the, liguid crystalcell showing the marks ofliquid + qiqits.
crystal flow caused when the liquid crystal was packed or found to be
[004Wealtin IXjaiiscrystat alignment peformance bus shewimplightus,  residual
elondd §g11i1tt@n‘v§:e was ae}@lgates tpe?% ggo% gewﬂr%%stesd by a single circle).
‘Farther. the Tiquid crystar c8ll sRowing rio light -transmittance at all was
evaluaterktol be pasr (expressed-byiatriangle) 0852k urthers after( Tensiron
completion of rubbing treatment, the surface of the alignment film on the

UCT - s{istrafes ahtth - R OTHHE alignrieht fiim WePe obSeRRA ik Bigal v a0
only m,'CﬁB%%%‘?& ¥HX:100 produced by, Keyance, Comoratian, The.aligoment; «; -

m showing no fiber abrasion at all or showing a few fiber abrasion on
sampthe sarface arfattherends! thereof wassvalaated to belexceltent for undrawn
yarnge)ée:reggegnb%gidtoiugesample length of 200 mm and at a2 stress rate
of 200 mm/min for drawn varns. The measurement was made five tTimes,
and the mean value of five measured values was enployed as the value
of each property. For the initial tensile modulus, recording on
a chart sheet was made at a chart speed of 100 cm/min and with a
stress full range of 500 g, and the initial tensile modulus was
obtained from the gradient of the curve in the beginning of tension.
The initial tensile modulus, residual elongation and breaking
strength were calculated with two significant digits.

[0048%Y C. Calculation of ratio R of the stress at the time of 50%
compression (FZ) to the stress at the Time of 10% compression (P1)
of elastic material (R = P2/P1)

According to 7. Compression deflection method B” of JIS K
6400-2 (2004, a 50 mm thick, 300 mm long and 300 mm wide specimen
was indented by a pressure plate with a diameter of 200 mm at an

indentation speed of 100 mm per minute down tc 75% thickness of

26



circle), and the alignment film showing fiber abrasion on the surface or at
the ends thereof but less than the fiber abrasion of the rubbing cloth
formed of a pile cloth of Comparative Example 2 was evaluated to be
good (expressed by a single circle) The alignment film showing fiber -
abrasion on the surface or at the ends thereof as many as or more than
the sthedibesabrasion etCompasative FExample 2nwyas evalvated:to bepaarlative
. (expressed by a triangle). [0053] (Method for producing polyethylene .
e G e (P T MOyl ol Tt e HORTTE paf> BFIRIGHRESS

The sefterephthalier28 acidiand 2% parts by weight of ethylene glvesl by akcorded

ordinary esterification reaction, and 0.03 part by weight of 85%

for mglesphiorienacid dquesad s6ldtioh asca Eslerationpreventive e0506 paft By the
-1 me Weightof antimony trioxide as.a palycondensati talyst apd 0.06_part. o
Sy ngc%t SfOén&%%%{Sascle)%éqte tét%h)%}r{gte%'s@a {go%n(%e%r %v%erey iélddgg to 'ﬁqé S 50
comp odigemer, tosperfornta pelycogdensationreactiart, §or obtaining usually

. used pellets of polye%g[ene tereptlthalatg (hereinafter referred to as PET)
[004%F Rr 0286 [0B54 PP rodaCHSH O polytimethylsie ferephttfidte (Pt et on

forcne huindred thirty parts £6.7;mele payis)of dimethyl terephthalate, 114
parts (15 mole parts) of 1,3-propanediol, 0.24 part (0.014 mole part) of

calcitmiv atetate: monchydrate G2 pdrt {0l oniote paed) teflithivm rubbing
. .acetate dehydrate were added, and while methanol was, distilled away, an__
455 £ R ERahgR FERCHN Wit REMOTAE (6. GO S1G0mer o B 151y
a 10 ehgemer0:085 past elitsimethyle phosphate ang O34 pantiofttamunt i in was
tetrabutoxide were added, and while 1,3-propanediol was distilled away,
PrepysslycéhdefSatiolt atton \BaS petfoiidt tobtait 4 frepolymer ast webing

+011EPiRgs 1he ebtained prepolymerwas, further pglymerized i sold phasein g -
a nitrogen stream at 220C, to obtain pellets of polytrimethylene
doublerephthatate {PTERoflY Ii26:=Before the Rdhpelletswererused! far neeltrice .
inning, they were dried in vacuum at 15QC for 10 hours.

M S’Ig i ? OBy b bt s otat @053]‘ ting
Ar{Brottction of WaTy YA D) The PET pellets Werbtred a0 by coating

the glass substrate with a polyimide precursor solution (SE-749Z
produced by Nissan Chemical Industries, Lid.) and baking at 250°C.
[0050] In the rubbing device, while the rubbing roller was rcotated
at a rotation speed of 1500 rpm, the rubbing cloth was brought closer
to the alignment film and pressed against the surface of the
alignment film till the thickness of the rubbing cleth from the
surface became 50% (this state 13 called 50% indentation). In this
state, the stage mounted with the substrate was moved in a certain
direction at a moving speed of 30 mm/sec, to perform zrubbing
treatment. This rubbing treatment was performed for two substrates
using the same rubbing cloth, and the two substrates were jointed
so that the alignment films might face each other with the rubbing
treatment directions kept in anti-parallel to each cother, to form

a cell. The clearance between the two substrates was packed with

a liguld crystal. The final iiguid crystal cell gap was about 5
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vacuum at 150C for 10 hours and melt-spun using an extruder type melt

spinning machine equipped with a double-screw extruder (screw length

L/screw diameter D = 35) at a spinning temperature of 280C, using a die

having 144 round holes with a hole diameter of 0.20 mm, and an aqueous

treating agent (effective component concentration 20 wt%) was deposited
wrz.  on the filaments to have 1 wt% of the effective component deposited

oos112E0 TeD e lanens 20wt ke ol peed LSO, ..

. =
he'wound multifilament was

poladfawnand heatireatedwith the syarn feedrspeechof ayamsfeedrollerat ~ving
320 m/min, with the yarn feed speed of a first roller at 320 m/min at 80C,
the ayity e var feéd spéed ot alsetordl FOlleP AE800 MY MiAMEtARbE any 1 th the

intefggi&*k heoyaéﬁée%q@R%eg9&%'@@{8&9&%&8&%@/%9&E%oremer than the

emperature, and the yarn was cooled by a cold roller to lower than the
1iguglass fransitionsteimperature (Tgp 7 2CY of thespolyester, dndwvounddod light
obtain a drawn multifilament %arn (warp yarn 1) with a multifilament

trangifeness o 134 dteR “COhsisting of 144 ftaments with o Shgfe” fldment = ""<e

was dNENgss of 1.00 dex the cress:sectional formoteach flamentbeigi ), ang
round. The fiber physical properties of the warp yarn 1 are shown in the

the biumA ofwovenfabe 1 inTapled. J0e57EPredGdtionlalweft ams 1l flow
Melt spinnjng, drawing and heat_treatment were performed hy tge me... -

caus%etﬁ% S as those ?&gﬁaﬁgiﬁ%gaéhew\?varﬁa ?grﬁef eox‘"ce%p%ﬁa% a ie}§v§itr"1ﬁ3§K H

1iguieunddwoles with ahole;ctameter k.30 muarwas used; to olitainimdrawn ight
multifilament yarn (weft yarn 1) with a multifilament fineness of 56 dtex,

©ran EBnsistiie “of #BTilamients wiftta Sglefilaient firehiess of T17-tex! tie 91
=1 rc FEOSS segtignal form of gach filament being raund . [0068](Rrodyction of 11 1+

woven fabric 1) : The warp yarn 1 and the weft yarn 1 (both, non-crimpled
tranfiat yamsywerd-useditoyprepareal 10thainéss warnmsatin weaneifabged by a
000 ware multiflaments per centimeter and 44 weft multiflaments

.
- ABEr Gentimeter,

[0052] Further, after completion of rubbing treatment, the surface
of the alignment film on the substrate and the ends of the alignment
film were observed using Digital Microscope VHX-100 produced by
Keyence Corporation. The alignment film showing no fiber abrasion
at all or showing a few fiber abrasion on the surface or at the
ends thereof was evaluated to be excellent (expressed by a double
circle), and the alignment film showing fiber abrasion on the
surface or at the ends therecof but less than the fiber abrasion
of the rubbing cloth formed of a pile cloth of Comparative Example
2 was evaluated to be good (expressed by a single circle). The
alignment £ilm showing fiber abrasion on the surface or at the ends
thereof as many as or more than the fiber abrasicon of Comparative
Example Z was evaluated to be poor {(expressed by a triangle).

[0053] (Method for producing polyethylene terephthalate (PET)):

An oligomer was obtained from 166 parts by weight of terephthalic
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[0059] [Table 1] 30 table 1 Proeruee Unit Woven fabncl Woven fabric 2
Woven fiden, Woven fabric4 Woven fabne5 Woven fabnc6 Woven fabric
Production method (‘1) _ Direct spinning Dissolving away Diaseiving away
Direct spinning Direot spinning Direct spinning Direct spinning
----------------------------------------- Polymer - PET PET PET PET PET PET
acid PEF -i5%--parts--by--weilght--of--ethylane--gCross sational formiinary
O L A a b L o AR
acid 96002 %206 iRKOPEH- u-—o 0f fikers Clanz-coprtiFn), fiters € 4k 2+ by
88% 4503 6481436 (war) Shalefilament fancilan dyes 1 0 0.5 0.08
we il ghteof RO BT enVehts) 0xide adnidttensierificadlas e2Po<6 1ed 236293 0. 06
L B et T e T T
part by haiahd Sl dosaTE BTETHT TR FARIALATE S5 F gy yepg added
to t4e0 415 Ebngationt4 38:3ird® 88 39 8 pCiimpingleNar=crimpectaction, for
Non-crimped Noncrimped Nos- crmped Non-crimped Non- crlmaggd

oLt Norerimpet? Préperiies Type-of Safin Reave (+35> AT $§16-hariéF R datint =+

(nerd@-harpess saranl0:hameas satin10-hameas @atma8 harness satin
5-harness satin ofoven ~ u.....

[005%4] (Production of polytrimethylene U%ﬂ@@mnﬁ@épte (PTT} ) : One
nunc SIANfiadaments vansiem 1,0,0,1.00.7080189190, (wap, %n)ghthalaue,

114 fNumber vf single lamentsdibers/oap0db28310412 450401625 20,8 B#mole
0239203600 P... nies Unit Woven abnee Woven abnc9 Woven
r »faﬁﬁc Viover B WorehFaBRE Wéveh FabHC WorsFfabrit: Protiteforart)
o 1method (Zh) < Direct spinning. biregt.spinning Dissalving away-Dirett s no1 was
splnnlng Direct so rearnm Direct spinning Direct spinning -----------=-=------
di oLalﬁed“away,naqn@sten-mn{ vgp@hmmyraaét4a§TFE§'@ENﬂ@Fﬁed Lo

phosB@é}ﬂQ Bﬁun@. m@%r%mmmmmmm@@dd@d and
-------------------------------- Multifilamentfineness dies 144721441 .4
wbllg:l4“§1pqqp@qgglol was distilled away, a polvcondensation
reaction was performed to obtaln a prepolymer as chips. The
obtained prepolymer was further polymerized in solid phase in a
nitrogen stream at 220°C, to obtain pellets of polytrimethylene
terephthalate (PTT) of IV 1.16. Baefcore the PTT pesllets were used
for melt spinning, they were dried in vacuum at 150°C for 10 hours.
[C055] (Production of warp varn 1): The PET pellets were dried in
vacuum at 150°C for 10 hours and melt~spun using an extruder type
melt spinning machine eguipped with a double-screw extruder (screw
length L/screw diameter D = 35) at a spinning temperature of 280°C,
using a die having 144 round holes with a hole diameter of 0.20
I, and an aguecus treating agent (effective component

concentration 20 wi%) was deposited on the filaments to have 1 wth

of the effective component deposited thereon., Then, the filaments
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Properties ----r- - -G of fi'oera Filamente e cNdtex ~41S-64144144
14414s Singlel _C.01.00.R 2 Cw'arP filam..nt Erased,dr1 0200
e Y)21293894824 —--mmmmmmmmmm e -

6394.041 [fiNtrems ---=---===mm oo e s

were --Laken--up--at---a- Egeeon 38:39 3432 Crirhped,N ¢r-crithpedn a wound
Nonimped Noncrimped Non-crimped Nov-camped Noncrimp-d Properties

mults eaoyﬁes%ﬁh weave (*3) - 10-hame.,aa satin 10-harness satin 10-harness

(005 @Ffvtvifhjeovf&ﬁﬁ%idmuiﬂt@ﬂ@faﬁé%%aﬂ@ d0:hatnessreatin10-haraesssatin th the
ofwoven e e

varn feed speed of a yvarn feea rollefalrie NithBetof multiffamepfelyarn

feed Os%geodlgfoa:ll' %J?}:lsg Or]égloe%og %ﬂ%prrﬁﬂ)—ﬂ g —with the varn

feed safiBENusiber_o=dsingle flipgienis ; fibersicm 14 410 04080 @A 4:G0 the
14400144001440014400 |Production method'. Fiber e
varn iagtchEn fefhod selectéd froht te FoIGWnd" BirdttHpdiing: ASHEfHoE- e
and {@r0btaining fibers.camprising.melt spiting: drawipg and heatyeannent glass
without dissolving or splitting Diaseiving away: A method comprising the
tranpapiofdissolying awayethéBea cofiponeit ofhan istdndssinesea gype wound to
.. Coniugate yam using.a solvent, to obtain island fibers only. Y. splplan,. . N
2= i tier of spliting ayarm by mesriag (e yam, 1 Obtai TS with & Sial”™>"*
f inefiseress 2 Pnament:count Yumberefsingte filaments gaastitting an a single
.. _multifilament "3 Type of satin weave This refera to the ntunber of warp
fi1laysms intér8B&ting each wett yhrRor theé Aunibet of Sctyamantersedtingt €ach
£11aR860 Wary yam- A satin weaverinwhich, five; varp yams, Iersect 82 i e yarp
weft yam or five wef yams intersect each'warp yam is called "5-hameas
yarnsatin'rand Hthe numbenés 1@ instead 6f5ytvesatimiveave is callet:blle 1.

008 ?-harpgai satin "4 Nymbe]nJ' of muItiﬂI@nqnengs. Number of mujtifilaiwnentés%{p r.

L0051 lem: B8HE Wath yAmM&Tn thé tiféction paranel to tHe fbbriag dirdttion @ Be=*

t rea@idhe swface et the-amn econe Earvarie he pressediagainstthecr producing
orientation film *5 Number of single filaments: Number of single flanents

the wWaFpchi ot the WaipRydrnslexposedimore thart WefOyarfis ohithe surfdce hole

d1amQ € Rresged é?‘%”%tat!“?ﬁ%%ﬂta%”%%%iﬁuér 'd@gl}’ﬁt%%%filament yarn
terephthalate PEN: Polyethylene naphthaiate PTT'. Polyt"'methylene

(we ftayghihalare\RER: Patybutylene:zterephihatate: Ny6: dNyloa G61[0060;consisting
Production of warp yarns 2, 3 and 10) : Wound multifilaments were

oF 4 ohtaingl By the"samme Ethod a5 that OFWarp yaftLoexcapt L+ dtes the

cross secticnal form of each filament being round.

[0058] (Production of woven fabric 1): The warp varn 1 and the weft
varn 1 (koth, non-crimpled flat varns) were used to prepars a
10~harness warp satin weave fabric with 1000 warp multifilaments
per centimeter and 44 weft multifilaments per centimeter.

[CO59] [Table 1]
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that an extruder type conjugate yarn melt spinning machine equipped
with two double-screw extruders (screw length L/screw diameter D = 35)
was used to produce an islands-in-sea type conjugate yarn 2 or 3 (warp
yarn 2 ... 36 islands x 8 holes; warp yarn 3 ... 70 islands x 35 holes) using
PET as the island component and PEG-copolymerized 31 PET obtained

nolvethviene alvcol (PEG) . having an
MW oven fabrie 6| Woven fabrie ]

faver] fabric 27 Woven fabfc 3| Woven Yabric 4| Woven fabric 5
1&5&4 : 1

5 skvowvn jin Fig.. 2; . 1744 iy the. die} , andkows
ropers AR BHiNNING t8Mperature formelt- spifining- W /5C: uAd - 25

"o WAIEEents 'V\:(eﬁfgjl’fﬂ%;ﬁ‘&_"‘d' freat-freated hy the same | as that- -
= fRr e Warp yarmL. o obtaif drawn multifitan N

____________________ Fm—me——

atis were freated.\ith: 1% sodium hydroxide agueous sotution, to-obtain 5

VEHS 4 to Q). I\/I?alf‘"czlr
Propertie{] ypt Hearsamée m et hod

of woven |2 -- - m ek el T e L

e a1 Wit totes as: -
sy hle-giatneter: of;, (1.3 mm, fof warp yarm 4, 5,7 ot 9,01 0,20 mim for warp . o

o Q b [ 1 : 1 Lk P /
o 1 I O UL 1 VO 0 O 7 N 0 Y I 000 0 LYY 0 OO YA S YA Y P
Properties 7 L, Unir [Woven fabric 8] Woven fabric 91 Woven fabric { Woven fabricl 11 Woden faEi'lc SWoven febric | Woven fabric

SR Rl oy AU ) TOHIG AL [h1E:: (ORI G1I0INALLONT O .6 ALNEE | Direcr spiming

.....................................................................................................

iy

< i '
g
>
5
o
=X
D
=
<

e twisted: by: 100, T/mi=f0062)Produltion of warp yams 1 {0 T4% Melt o=
rropericSUITHITY T Hrawing -2 d-héat treafment weté perfornied by tHe same*- - --- L

"o MEtGES 85 those fot-pro taing:the warp-yarn-1,; except that the polymer. -
= (IR L1 ool tlate; HIPERTUF 90000 produced bys ;.
& Polymers, kareinafter ieferred as PEN, warpyarn 12 PTT.owarp = |

QSS_ produted by Farayl . 25

_________________________  NopsEpety f SR aed | NARAERpc g Non-crimped
,,,,,,,, : Y

Propertick fp)eﬁf %@@ap iﬁ“@d u b ed ; ﬁelse';at)-t %ﬁw ;siaz 1F—i i"rjﬁﬁb@' @mﬂl—l (Vv.a? ﬂg.éﬁda:ncss satin

af woven 44 -= - - -0 = - B T L i L o L e L S R L S s e L L e L L T RS T b e e
Number of mulivfilaments

yared3 ... _polybutyle
|

;
fabric tyamsiom| 100 100 100 100 100 l1eo0
warp oL TR D I S R O SR SN SN S
satin) ?:;?’ber of single filaments Vibersiem 14400 1800 14400 ] 14400 | 14400 [ 14400 | 14400

*§ Praduction method: Fiber production method setected from the following

Direct spinning: A method for obtaining fibers comprising melt spinning, drawing and heat reatment, without dissolving or splitting

Dissoiving away: A method comprising the step of dissolving mway the sea component of an islends-in-sea type conjugate yam using a solvent. to obain island fibers oniy
Yarn sphitning: Method of splittng 2 yam by stressung the vamn, to obtain fibers with a small fineness

*2 Fiigment count: Number of single filaments constiuting a mulhifiament

*3 Type of satin weave: This refers io the number of warp yams imersecting each weft varn or the number of weft yams intersecting each warp yarn. A satin weave i winch
five warp varns intersect each weft vam or five wefi yams intersect each warp yarn is called "5-hamess sauin.” and if the number 15 10 instead of 3. the saun weave 15 called
“10-harness satm.”

*4 Number of multifilaments; Number of multifilaments per 1 om, as the warp yams in the direction parallel to the rubbing direction on the surface of the satin weave fabric
10 be pressed against the arentation film

*5 Number of single filaments: Number of single filsments per | em, of the warp yarns exposed more than weft yams on the surface to be pressed agamst the orsentation film

PET: Polyethyienc tercphthalate PEN: Polyethylene naphthalate PTT: Polytrimethylene terephrhalate  PRT: Poiybutylene terephtiaiate  Nyé: Nylon €

{00607 (Production of warp varns 2, 3 and 10): Wound multifilaments
waere obtalined by the same method as that of warp varn 1, except
that an extruder type conjugate varn melt spinning machine eguipped
with two double~screw extruders (screw length L/screw diameter D
= 35) was used to produce an lslands-in-sea type conjugate vyarn
2 or 3 (warp varn 2 .. 36 islands x 8 heles; warp varn 3 .. 70 islands

% 35 heoles) using PET as the island component and PEG-copolymerized
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that a die with holes as many as the filament count (with a hole diameter
of 0.20 mm) was used, and that the spinning temperature was 310C for
warp yarn 11 or 250C for warp yarn 12, 13 or 14, to 32 obtain drawn
multifilament flat yarns (warp yarns 11 to 14) round in the cross sectional
form of each filament shown in Table 1. [0063] (Production of woven
PET ofabrcs2d0oi4 ) pWarpsatin weaye Fabries¢wavehifablics 2@ 1) withl44PEG)

. weft multifilaments per centimeter, e%ch nlulgifélﬁﬁent being the same
e

hav“%x@ef?i?anﬁnvleﬁ%%tmé)’ﬁ%%%g eri'fabfic 1, Were preparéd usfhghthe ©OTPOnSNE/

or td@hovementionedivarp, yams=2 0,44, 5he typesof satin - the numbers.gtath .
warp multifilaments and the numbers of warp single filaments of the

PEG-e858ctive WGVeh fablics afe SROWR i Tablew]. 10064 ]-Exahples 1io 59 2/
144 %Pe%oﬁﬁga%[ﬁ‘(%‘(’%i%ﬁfn%'ﬁ& B%?Pt;”eﬁ—é%'o %Si%fn%aé“@%ﬁ%]e@a%%’r%a‘%‘or melt

aving t ness shown in Tabl using any one of the woven
spinfdabricstic 14shown indrablesh ang hayvingithe pieperties sRown ilrawn and
Table 2 and Figs. 3 and 4, were obtained using polyurethane foam type

heatT@@%F@%I@a}faﬂ?isﬁé@ﬁs%ﬁfﬁﬂqn ﬁg.@ﬁaﬁ?ﬁlﬂegﬁqoﬁﬁrﬁcﬁ?f% 1r to
obtagﬁ?ﬂﬁ%iﬂq‘ﬂﬂ{%fgﬁ@gn@@ggﬁgq material 1) OF type £F-ns were treated
|

(characteristics as shown in Fig. 4, Examples 15 to 20 and 25; hereinafter
with referrsifoas thvelclastic nateriab2prespeetivaly producetdyrAchilies varn 2,
warD Co%glragiogh%n% an a(r:?%licnaq—i ester-based adhesive, DICNAL K-1-500

F orédiced 5y Dainippor K and” Chemicals, Inc. (2 wit% of DICNAL VS-20

[ 006 used mscaithiekener perdibwtds of K-1500, Examples 14p Alranti23d@awing
25; hereinafter referred as the adhesive) or using a frame lamination

and Hfathdd 20rIbBitg IR WG e iovEn fEbRCEBRIYWItHGGuSiAgRse for
srodglagli maferigbwas eyalyated ag Comparative Example 1. Evaluation. o 45

results of alignment “performance (alignment regulation force) and fiber
as Chbrasiorare showarin Table'3. twdsfounad thatthelaligniment diameter of
performance and the degree of fiber a rasior&c

o 50 Performanc ‘ > [ hanged | [gasponsetoﬁtjllleésOr
SHBIG et e iHERdss e polyeh dbcttTor T G s Aamamey e

8) was used, to obtain drawn multifilament flat yarns {(warp varns
4 te 7 oand 9) round in the cross sectional form of each filament
shown in Table 1. Meanwhile, the warp varn 8 was cbtained as a
crimped varn twisted by 100 T/m.

[C062] (Production of warp varns 11 to 14): Melt spinning, drawing
and heat treatment were performed by the same methods as those for
producing the warp yarn 1, except that the polymer (warp yarn 11
.. polyvethylene naphthalate HIPERTUF 90000 produced by M&G Polymers,
hereinafter referred as PEN; warp varn 12 .. PTT; warp varn 13 ..
rpolybutylene terephthalate type 1100388 producedby Toray Industries,
Inc., hereinaiter referred to as PBT; warp varn 14 .. nylon & type
300 produced by Toray Industries, Inc.) shown in Takble 1 was used,
that a die with holes as many as The filament count (with a hole

diameter of 0.20 mm) was used, and that the spinning temperature

was 310°C for warp varn 11 or 250°C for warp varn 12, 13 or 14, to
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number of warp single filaments and the type of satin weave (Examples

33 1 to 14) and that the alignment performance and the degree of fiber

abrasion changed also in response to the elastic material used, the

thickness of the rubbing cloth, and the method of bonding the elastic

material and the satin weave fabric (Examples 15 to 25). However,
obtaiGenerally goodtresuliswvene abiaineda®nstheéwsther hamd,s il Comparativecund
‘ Example 1, few fiber abrasion occurred, but since there was no elastic Tt
i thRafetial T WAS diffictitt o Hitorily Frést thetBbing Aot agatmstthe~© -
(006 Blignmeptfilm, and alignmentrirregularity; occupred; [D065h Comparative weave

Example 2 The raised rayon cloth stated as No. 5 in Table 1 among the
fabrigxamples efPatent Dotumen 2.was uséd to évalBdte theldlighingrtents per
performance and fiber.abrasion as in Example 1. Like Comparative .
e E o e o e Ve T e R s coome
of rhwasgeod, hubso manydibes abrasionacausredas te:beburietkalsa dndhewarp

alignment film, and even if the cloth was washed with pure water, the
Yarigipet abrasioricould hoEberdricvedto shdwthat the elothWaspsor - Warr
nul ¢ fiber akeasian. [0066] {Table gl Jable2d Broperties Unit Elasticmatedal)s e

Elastic material 2 Material - Polyurethane foam Polyurethane foam
respddd{6) N\ed =1 3720 Propenries of efasticimatégle--dv-m —- oo

................ P2(*6) N 264 72 atio R(*7)t-1.38 1.9 5*5 P1: Stress at
5006% e %aemév‘?lfo%/o co?nopreggsi%% Gﬁl &%em%?cﬁ(gn%)ég ‘Ecezlirgfzit&ﬁénrllO of ruﬁbing cloth *6

P2 Stressatthedimeaf 50%rgoraprassioncin the:thicknessidirectionaf ckness

rubbing cloth *7 Ratio R: Ratio of P2to P 1 (R = P2/P |) [0067] [Table 3]
shown in Table 3, using any one of the woven fabrics 1 tc 14 shown

cent

in Table 1, and having the properties shown in Table Z and Figs.
3 and 4, were obtained using polyurethane fcam type TB-0QJH
{characteristics as shown in Fig. 3; Examples 1 to 14 and 21 to
24: hereinafter referred as the elastic material 1) or type ZF
(characteristics as shown in Fig. 4; Examples 15 to 20 and 25;
hereinafter referred to as the slastic material Z) respsctively
preduced by Achillies Corporation, and an acrylic acid ester-based
adhesive, DICNAL KE~1500 produced by Dainippon Ink and Chemicals,
Inc. {Zwt% of DICKAL VS-20 used ag a thickener per 100 wt% of K-1500;
Examples 1 to 21 and 23 to 25; hereinafter referred as the adhesive)
or using a frame lamination method. A rubbing cloth using the woven
fabric 1 only without using any elastic material was evaluated as
Comparative LExample 1. Evaluation results of alignment
performance {(alignment regulation force) and fiber abrasion are
shown in Table 3. It was found that the alignment performance and
the degree of fiber abrasion changed in response to the single
filament fineness, the polymer used for forming the filaments, the

number of warp single filaments and the tyvpe of satin weave (Examples
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34 table 3 rk,besc-od erties i Grit Be. lel Exam let Exanrtle3 Example4
Exam lea Exam le6 Exam leg Exam leS Example9 fabric used - Woven
fabric | Woven fabric 2 Woven fabric 3 Woven fabric 4 Woven fabric 5
Woven fabric 6 Woven fabricO Woven fabric 8 Woven fabric 9 _aterial
El__. astictic mat.a ... material .El.a.stic .. . m.at...erial material .
1 to ateraabBElastiethe .al.iBtastc materiab needAdhesiAeayEAdhosyof fiber
Alll,ScvE Ad- r d n site Entire nterfere Entire interface Entire interface Enti

abra gt Ca R interfite Bnthe 11468 Enure interiace Entire itb-fate Entia®e L
the tHeHace 30 30:30:30 3030 30 3030, clothy MM nbethod of hehding the
_entacon n 00 "1 O O n Fiber chi e ,o C :l Properties Unit
eias@mrﬁzpléemaéc@r@qfe EhExamtler1 2/Exameled P3 1 EXdM A& 4 am 16 2525)
Lattice 16 Exam |le IT E ample I8 Waven fahric.use fabr C
eWé\’/en(?fabncwe%eqr tsbng%ovenS fabric %%en ta%éj V:%ven abrlcIh
in CdeMmfabﬂfEMM@méaanQWO\famiabrtﬁﬁvislorl(bccuﬂt)ed but since
i}____ 17 Elastic material Elastic material Elastic material Elastic

ther ?nﬁéﬁapélé’st%%étﬁlﬁ‘éltﬁééﬁl& materi4t El&sticTmoH nal Efastic matetiay Press

the %@éﬂq H@at%%ﬁﬁsg%%%rwl LZI‘L% 2 gl;,gn"r@gt_ L:Li_m ----- %‘md alignment
----------------- Bonding method - E- -]
er@UUA@hfeWe Ooxdhlelswé Adheswe Adheswe Adheve s_ Adhesive Adhesive
OO6bAth sive Ban ‘leire. eintertacaE..frointo FWENn__ tre_
%T&?Mno gfhe ace Fvre nterface Entire t rfece Entireinmrfaoe
Ent e bte tapeiEntirebrerfasen Thidmermed £. 120 590 bR 383 6 303:0n¢g the
3.03.03.03.0 hmm s e
exam?ﬁfﬁﬁ\léiﬁ Pat@nto%ﬁtﬁﬁ%ﬁt----yﬂ5 LS f‘érr?r?a ﬁva\}ﬁﬁtlel o= allgnmem
erfef%% Q and £iber o A5 11 LXa ?rc%"osﬂPkgw@gﬁ%aratlve
erties Un|t 11 Examle 19 Exam le 20 Example 21 Example 22 Example
Exam23Ekample:24 Examplete 2:Comparative .CoffipmawedPment performance

ar hand,

was good, but so many fiber abrasion cccurred as to be buried also
in the alignment film, and even if the cloth was washed with pure
water, the fiber abrasion could not be removed to show that the
cloth was poor in fiber abrasion.

[0066] [Table 2]

fable 2]
Properties Unit || Elastic material ] Elastic material 2
Material | — Polyurethane foam | Polyurethane foam
................ AU O it
. PU*5) 1 N 191 370
Properties of elastic materialy--------------- R ] B R L R
P2(*a) N 264 723
Ratio R (*7)} — 1.38 1.95

*5 Pl: Stress at the time of 105 compression in the thickness direction of rubbing cloth
*6 P2: Stress at the time of 50% compression in the thickness direction of rubbing cloth
*7 Ratio R: Ratio of P2 to P1 (R = P2/P1)

(60671 [Table 3]
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Woven fbric rased; Woven fabric WovenEthic Woven fabric | Woven fabric
| Woven fabric | Woven fabric | Woven fabric 2 Woven fabric | Raisedayea
------------------------------- L ..

cloth 10 1? F,las rematenal
F.lesncmatenal Elastic material Elastic material Elastic material Elastic
material Elastic material Eleclicmatenal Nil Nd eyed 2 1 1 1 2 Bonding

Table 3]

msi = ...... Adheswe hdhn| rf Adheswe Frame erfac Adhesive .. ire

Properg Unit, le 7 m%ﬁﬂéﬂ%ﬁ Example 9

Woven fabuae uged + e \’vov abrie 1 n faby Waven fabric enmhrmi Woven fabric 5] Woy Worggn fabric Woyen fabric @
o ERtEdics Bhz pie Enue §£$ Entre inter -t T Hire 05 e ééﬁ?aﬂ% Q. eNossiuend
::B:ﬂ:i@ié:r@elh%mgg_% 9@95,%,_3 5 Y ST € N Ny T N 2 T M €T M S
Banding %IE--F-- HEnfreTreTace bbl&!ge AQL“M‘E@H?Q&H aMLerf@ LQre'Eﬁ:F{ic'e' Enifire 1MET4cE | Enflre TMETACE [ Eiite interface
Filer thrice z-=-3==-5 Fiber thrge .V T T RbEE
D fS.é,D(')’tted The"a'dh;é's’l"‘e"\i\ga's"éfpp'r@d '6‘S"5'§Tifﬁ‘ d'o'tS'Wﬂh"}; """
m;e@'n't*ie Tens 'Ufﬂ‘\é'résm e uj@pt a 106 "]

)LElamota 18
®Fren fabric &

‘ AU LAl L SR R S
"‘sar;dmﬂﬁdefrei 3{6hd s 53 : %ﬂﬂmt[ Ad.hes.n_e.__

rilhthy

O:j:qr khitted fabrig arerlon

3 n*hao.
-t -t

ulw@‘\“”er af. Gnnlo fibare nf tho

= = )
f +|'$e__w nwamnﬂ- MIERS &
T ITT IHI II”\.&I‘J VT L ~ T LA A2 A" ] LILE=J

ropekdS LG TOHM 1megmzﬁac,&xlaoyaﬁgﬁmeas tHa-ed exaﬁabzmc, 15000 EQ ¢ Qlomparative

Example 2

o PODEE PET-CERTeter= 5] /A fDDIng RI0T, AGCOTIING- 10 QY. ane Of. Clalms 2H o
- 'ﬁ&grfc'nﬂ'e_}'i’ﬂ-d UQT E: ‘fﬂWﬁé Fifrat) ﬁi"é‘l}@é@ o Fr’(ar ek by FiNg @f'@ﬁﬁﬁiﬁ'@m; "" f yagns and .,
::ﬁé@i@:@ﬁé s wettyern of fosaad E&@i@]’]is W@F ) “éir"fcﬂia?ﬁd ﬁ\}@gﬁf “Mokewert yarns] o=l
,HEéczn,d,m,L.”sgre,,,; »»»»» Frple interface | Butire ipterface) Do uesli’i&lu_ﬁﬁzlte_lm.,_-_Ji_ntlze_lmcﬁ@c_e Engire ipterface] Entire interface T e F, T

iﬁ;;nej;;}: b omm 3.0 3.0 3.0 3.0 1.0 5.0 100 0.3 1.8
™" rientanon : Ty L a1 -~ T PO A P P B s 1 PR PUREEE PR
| eerlormence L _H_ | T S SO U A i g S I S A .
Fiber ching  + — i} & [ o st & [ o L

*8 Daotted: The adbesive was applied as 5 mm dots with the distance between the centers of the respectively adjacent dots kept ar 10 mm
#G Frame: Frame lammation method
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recurs. [6] A rubbing cloth, according to any one of claims 2 through 5,
wherein the single fiber fineness of the warp yarns or weft yarns used to
form the surface layer of the satin weave fabric is 2.0 decitexes or less.
[7] A rubbing cloth, according to any one of claims 2 through 6, wherein
the warp yarns or weft yarns used to form the surface layer of the satin
CLATMweave fabric is a polyester and/or polyamide. [8] A rubbing cloth,
according to any one of claims 2 through 7, wherein the were yarns or

11 RvettyamB Lsedto TofrTie stirfade Pyl ‘GHin€ Satfiweabe fabicafe 3¢ an

«1asfqrmed, ot non-crimped finers, [9} Adybbing-clath, according.to,any-one of
claims 1 through 8, wherein the elastic material used is such that the ratio
[2] R ofidhe: stresd atthe timeof 50% compréssion (P2)1b the stressiat theven or

knitym f Q:% co.mprgsgiggi(gl)‘ﬂljn tpfe t@g%eisg .direction of the rubbing

clo h%ﬂ = IJJE/F}'|§IS inarange of0.90 <T'R<772.00. 36

[3] A rubbing cloth, according to claim 1 or 2, wherein the fibers
conatituting the woven or knitted fabric are long fibers.

[4] A rubbing cloth, according to c¢laim 2 or 3, wherein the number
of single fibers of the warp varns or weit yarns used to form the
surface layer of the satin weave fabric is 2000 fibers or mcore per
centimeter.

(5] A rubbing cloth, according to any one of claims 2 through 4,
wherein an intersectlion formed by five or more warp varns and one
weit yvarn or formed by one warp varn and five or more weft yarns
recurs.

6] A rubbing cloth, according to any c¢ne of claims Z through 5,
wherein the single fiber fineness of tThe warp yarns or weit yarns
used to form the surface layer of the satin weave fabric is 2.0
decitexes or less,

{71 A rubbing cloth, according to any cne of claims Z through 6,
wherein the warp varns or weft varns used to form the surface layer
of the satin weave fabric is a polyvester and/or polyamide.

[8] A rubbing cloth, according to any one cof claims 2 through 7,
wherein the warp yvarns or weft yarns used to form the surface layer
of the satin weave fabric are formed of non-crimped fibers.

[9] A rubbing cloth, according to any one of claims 1 through 8,
wherein the elastic material used 1s such that the ratio R of the
stress at the time of 0% compression (FZ) to the stress at the
time of 10% compression (P1l) in the thickness direction of the

rubbing cloth (R = P2/P1l) is in a range of 0.90 £ R £ 2.00.
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