;e3e| ytp| 68TVvhk BACKGROUND OF THE | NVENTION Field of the Invention: The
présent invention relates to a nonwoven fabric for wi pers, i i y
to that for wipers which has the ability to wi pe off even om“mmmmumml‘ud
‘caked persistent stains, not so much fluffing even when used reggﬁggdly,
and of which the washing resistance is good. Description of the Related

Art: Various nonwoven fabric w pers of extra-fine fibers haﬁwwummmﬂmmﬁsed
and are now wi dely used. For exanple, a wiping naterial is ch
i s produced by hydroentangling and integrating heat-fusing fibekughs and
extra-fine fiber webs fol ﬁm&gO\b@N fRARRYG tHRR R ent angl ed, heat - f usi ng
fibers ( JP-A 3-152255) . The wiping material of the type may w pe off
light dirt such as dust or the |ike but could not renove caked persistent
stains . Another problemwth it is that , when the wiping material is
washed, its surface ofterBACKGRGUNIp GRd'EHMNVENIHION of ten drop away from
it. Still another problemis that it is not flexible. Disclosed is a
nonwoven Fabldcof othev freventidnch i ncl udes mechanically divided extra-fine
fibers and is bul ky and of which the w ping performance and the long-term

durability are To®dhirtesHtA invedIidn) reldtesneoveviesnwebsn of fmariomfear S of
the type is 1 r good for wping off dust and the like but is still

unsat i sf agipéys { lorecpBet 18e PRItY 8heBIfcH dHPershide halkhehe RAd.1ts
nonwoven fabric for wpers is proposed, which conprises m xed fibers of

extra-fingofy i randvehi 6X171 P8dind And BRKRY! PErsistabt|ddaidd, nrove
caked stains ( JP-A 6-14860) . Also proposed is a w per produced by
l'am nati ngoafébn fluffing even when used repeatedly, and of which the
washing resistance is good.
Description of the Related Art:

Various nonwoven fabric wipers of extra-fine fibers have
been proposed and are now widely used. For example, a wiping
material is proposed, which is produced by hydr;)entangling and
integrating heat-fusing fiber webs and extra-fine fiber webs
followed by fusing the thus-entangled, heat-fusing fibers (JP-A
3-152255). The wiping material of the type may wipe off light
dirt suchas dust or the 1like but couldnot remove caked persistent
stains. Anotherproblemwithit isthat, whenthewipingmaterial
is washed, its surface often fluffs up and some fibers often
drop away from it. Still another problem is that it is not
flexible.

Disclosed is a nonwoven fabric for wipers, which includes
mechanically divided extra-fine fibers and is bulky and of which

the wiping performance and the long-term durability are good

(JP-A 5-56903). The nonwoven fabric for wipers of the type is



ent angling spunlaid webs and paper sheets for inproving its washing

resi stance (JP-A 7-67820). However, these wi pers have a tough feel and are
not flexible, and therefore they are not satisfactorily effective for

W ping articles having a three-dinensionally patterned face. As nentioned
above, the current situation in the art is that no one has proposed as yet
a nonwoven fabric for w pers which has the ability to wi pe off even oily
stai ns and caked persistent stains and has good washi ng resi stance. SUMARY
OF THE | NVENTI ON The present invention is to solve the problens noted above
, and it s9ed] eF Wiping pEEdust anddhroldre babriscstdllwinsatd sfigictioryas t he
ability to well wpe off even oily stains and caked persi stent

st ai ns, capeih| zemdvidingnsigtents shedgid.ent cl eani ng capabilities in
accordance with three-dinensionally patterned faces of the articles to be
wi ped, and whi ddn blas oghed Hdreli Hnbhwygvand apadd fuasiipers s ipsopoced,
Specifically, the invention is a nonwoven fabric for w pers 2 i which
cont ai ns wxi ¢l -&onier 14 dre mel b 130 08 i@ a a0 If ideirs! aka Ronded

regi ons and non-bonded regions on its surface, the bonded regi ons account

for fromffhdes P ahprbeisyr i esamieapitd kembosveNRad fadding q0¢-ahe
di stance between the nei ghboring bonded regions is at nost 20 mm BRI EF

DESCRI PTIEN £FsdiE RBIRAYW PeSpbhda ik %Wﬂﬁefﬁ%d@&%@bg?@ﬂir&éﬁr@%ﬁ@ n of

the gravure roll that may be used in the invention. shows one

exanpl e oénéé&g%ﬂé S 1d %ﬂp%é%%ge%ﬁ@n%&fs tae- i-ﬂ.g,%vi@@- its

DESCRI PTI ON . RED EMBCDI M e nonwoven fabric 1Or w pers of
the invenfiom £onkalagaa¥b e181409-6hB9b . abwsvahanacker Anskd Ralhat its

sur f ace

a tough feel and are not flexible, and therefore they are not
satisfactorily effective for wiping articles having a
three-dimensionally patterned face.

As mentioned above, the current situation in the art is
that no one has proposed as yet a nonwoven fabric for wipers
which has the ability to wipe off even oily stains and caked

persistent stains and has good washing resistance.

SUMMARY OF THE INVENTION

The present invention is to solve the problems noted above,
and i1ts object is to provide a nonwoven fabric for wipers which
has the ability to well wipe off even oily stains and caked
persistent stains, capable of exhibiting its excellent cleaning
capabilities in accordance with three-dimensionally patterned
faces of the articles to be wiped, and which has good flexibility
and good washing resistance.

Specifically, theinventionisanonwovenfabric forwipers



conprises |linear and/or dot-like bonded regi ons and non-bonded regi ons.
Havi ng the bonded regi ons and the non-bonded regions in its surface, the
nonwoven fabric of the invention has good cl eaning capabilities of renoving
‘not only light dirt such as oily filmor ink stains but also heavy dirt
such as caked persistent stains , not giving so nuch fluff , and it is
washabl e for repeated use. Preferably, the single fiber fineness of the
extra-fine fibers for use in the nonwoven fabric of the invention is at
nost 0.5 dtex, nore preferably from0.05 to 0.45 dtex._The 3 xtra-fine
fibers oMM (GRRtaHS bexCr ot ELRaNBReT % FREPTLBLAT! | bLREAE, SpAdes
obtained fromsplittabl e conjugated fibers. For the extra-fine fibers for
use in t KOG PERIeH I BN aafenept hendesl aeddonFgar dd- 5 pBELaCe
Especially preferably, the extra-fine fibers are prepared by dividing
splitt ablthe hgndgst ag¢gfiopsr sceauhthfor nfrem nkarty &% ofl dhecpsusfacect i onal
profile. This is because the cross-sectional profile of the extra-fine

fi bers dexnesedofr et morsyivient afdbriconandgattbe fdisdranad beéewdéemethry have
sharp shapes, and therefore, the nonwoven fabric that contains the
extra-fi neeifghiersingf Hdmelddy pegisnisadaer atl mokar 20enmvi ng oi ly stains. Such
splittabl e conjugated fibers nmay be nechanically processed by

hydr oent angl i ng or by needl e punching or may be chem cally processed for
di ssolution and renoval or for swelling and shrinkage to give the
extra-fine fibers for grEF DESORIPMNORt DENTHENERARINGBabl e conj ugat ed
fibers for the invention may be forned of at |least two different types of

resin. The resigid.ngl $&ds st eRARPRLE o P AUNLEPhEEPR! ¥ RINE grAGLYal efin
pol ymers , polyam de pol yners, polystyrene polyners, polyacrylonitrile

pol yner s, ol YeHdY I} thdseolivmehe) ia0dneliByl ene-vinyl al cohol copol yners
One or nore such polynmers may be used for one conponent of the fibers,

but these are nRoly | bMif 8k Véhe example of the surface of the nonwoven

fabric of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The nonwoven fabric for wipers of the invention contains
extra-fine fibers and is characterized in that its surface
comprises linear and/or dot-1like bonded regions and non-bonded
regions. Having the bonded regions and the non-bonded regions
in its surface, the nonwoven fabric of the invention has good
cleaning capabilities of removing not only light dirt such as
oilyfilmorinkstainsbutalsoheavydirt suchascakedpersistent
stains, not giving so much fluff, and it is washable for repeated
use.

Preferably, the single fiber fineness of the extra-fine
fibers for use in the nonwoven fabric of the invention is at

most 0.5 dtex, more preferably from 0.05 to 0.45 dtex. The



The pol yesters may be fiber-formng polyesters , which are fornmed of, for
exanpl e, aromatic dicarboxylic acids such as terephthalic acid, isophthalic
acid, 4 napht hal ene- 2, 6-di carboxylic acid, phthalic acid,

‘a, (3- (4-carboxyphenoxy) et hane, 4, 4-di car boxydi phenyl, 5-sodi um

sul f oi sopht hal ate; or aliphatic dicarboxylic acids such as azel aic acid,
adi pic acid, sebacic acid; or their esters; and diols such as ethyl ene

gl ycol, diethylene glycol, 1,3-propanediol, 1,4-butanediol, 1,6-hexanediol,
neopentyl glycol, cycl ohexane-1, 4-di net hanol, polyethylene glycol,

pol yt et r @t pa/t Bhee flipegls. ofrdietapeymantbe efor eRamplel, aiirdert s@wet i t uent
units of the polyesters are ethylene terephthalate units. The

pol yam defsiet side, thars eexiingol res G roih stpild taby armcheis garte dsfeiih er oma oo

pol yam des of which the principal conponent is nylon 6 ( nylon 66 or nylon
12 . Theythaesxciard-af inea fabe@s AtPWHEe dfn ahkhindexdidonatief eired axjeugat i on
nor phol ogy of these resin conponents to give the conjugated fibers is not
speci fi cadpyigedbnedcohgga¥adplfabertl I e8ipe SLAMPBNEPEEL ERMD G, CableUgat ed

i nto bi conponent fibers having a chrysant hemum patterned cross-secti onal
profile idktd ChihdeibuPs heigt HRIMRAGPESvAEEndLbeiRebBlY Jondi@lateaal | gned;

into those having a binetal -patterned cross-sectional profile in which the

i es! e AOPONR 2] SR ks LBNSRELr b N LIS g 2

seal/i sl and patterned crosS-sectio profile 1n whic

componentmgle 4 $ackaed to%as IRduoh biBe9uhcss 'l LAY - O

the splitt e conjugate

hrysant ' R GITE L ferred
For e Horo Uk Tbaaih i hs S Rt Et R fla A AEe bLBS G BRE SR e 2
shar p cross-?pctioRm [gﬁﬁi e an herefore t are nore. ef Ey for

i pi ng.oftaLziave: SBEcpliitape, AP WREFRLCHT: R pBhTaPRE TR TR enti on
heat - Tusi 6 {4 BEL S8l 00 D b P A Bl 387" YalBg bR, the
removing oily stains. Such splittable conjugated fibers may
be mechanically processed by hydroentangling or by
needlepunching or may be chemically processed for dissolution
and removal or for swelling and shrinkage to give the extra-fine
fibers for use in the invention.
The splittable conjugated fibers for the invention may
be formed of at least two different types of resin. The resin
includes, for example, polyester polymers, polyolefin polymers,
polyamide polymers, polystyrene polymers, polyacrylonitrile
polymers, polyvinyl alcohol polymers, and ethylene-vinyl
alcohol copolymers. One or more such polymers may be used for
one component of the fibers, but these are not limitative.
The polyesters may be fiber-forming polyesters, which are

formed of, for example, aromatic dicarboxylic acids such as

terephthalic acid, isophthalic acid,



nonwoven fabric for wipers of the invention is inproved. Preferably, the
proportion of the extra-fine fibers in the nonwoven fabric that contain
heat-fusing fibers is at least 50~. If it is snmaller than 50~, the w ping
‘capability of the nonwoven fabric will worsen . Especially when the
nonwoven fabric is used for wiping off oily stains, the proportion of the
splittable conjugated fibers thereinis at |least 80~. In this, the
heat-fusing fibers may be those of a single conponent, but are preferably
si de-by-side type or core-sheath type heat-fusing conjugated fibers of at
| east t wRRRRFRAEMPOhd &L GATAMH S t hosaCHbt fusPhEﬁﬁ lgeat @cd&tnent |,
since the non-fusing part of the fibers acts to retain the fiber strength.
Regar di ng tfire( 4redarbaxymianoxyf) etihanfeusi ng conpordedicasboiydipheayd, it is
desirable that the nelting point difference between the extra-fine fibers
and t he hesseodign ren¥fdisrephitial adenstant w@ld phiad oo dioaebokgiidicc acddat | east
10C in order that the extra-fine fibers do not fuse with the heat-fusing
fibers. Fauch he eaelpdreatid padipéclaedid,f ssbaglid abeds orvelié besters;

conmbi nati ons may be nentioned, including, for exanple,

6- nyl on/ podg etdidiane suehl yasopytepeéres hydByeo) nydicrdhyiesicer gagloypr,opyl ene,
pol ypropyl ene/ pol yet hyl ene, acetate copol yner, pol yester/polyethyl ene,

6- nyl on/ 66; ypedparsdtiidli ght denshtand@LyESt € 6L RYkERES1 6V, PakYPeheRl but
these are not limtative. The nonwoven fabric for w pers of the invention
contai ns dNEcEK! I doyfd Thda R SIMBNId 1@aRG AV E- p%qszertﬁ?hbﬁbng gayesh! ent

oil -renmoving capabilities and flexibility thereof ", it is nore desirable

that the m@a@%eﬁééég{%feﬂégwemsecbﬁfé%ﬁstagnfeia@% 80 R.%E% of the ot her

fibers that ‘may ined”with the extra-fine fibers Iin the Invention are

not “speci ¢4l yudlEl Li3ds G EnRo DR Sl O A S kU RLR L HASG B 0N

synt hetic net hod o roduci ng the no ven or w pers of
theinnnnuﬁﬁgkis not specifically defined. For exanple, it nmay be formed of
fi ber webs at are prepared according to

The polyamides include, for example, aliphatic polyamides
and semiaromatic polyamides of which the principal component
isnylon 6, nylon 66 or nylon 12. Theymay contain a minor amount
of a third component.

The conjugation morphology of these resin components to
give the conjugated fibers is not specifically defined. For
example, two resin components may be conjugated into bicomponent
fibers having a chrysanthemum-patterned cross-sectional
profile in which the two resin components are alternately
radially aligned; into those having a bimetal-patterned
cross-sectional profile in which the two resin components are
alternately layered; or into those having a sea/island patterned
cross-sectional profile in which islands of one resin component
are dispersed in a sea matrix of the other resin component. Of

the splittable conjugated fibers of those types,



drylaying of carding, air-laying, spun-bonding or to wetlaying. The fiber
webs are preferably randomlaid webs , sem random | aid webs or
parallel-laid webs. In the invention) it is especially preferable that the
fiber webs are fornmed by m xing various fibers such as extra-fine fibers
and heat-fusing fibers nmentioned above foll owed by processing theminto

fi ber webs according to a carding process or an air-laying process. In case
where the extra-fine fibers are derived from?7 splittabl e conjugated
fibers by nechanically dividing them the splittable conjugated fibers may
be procesGREY$ R bhemen: patiriere @i ikers mand i iovet adefpatd anned didbeusy med
into fiber webs, but it is desirable that the splittable conjugated fibers
are fornegre mrefiairbed fisghssehdreant erincectheextranfife iebemwskiemved ayer ed,
they are nechanically processed by needl e-punching or water- jet treatnent
wher eby t fweoms rhietredy Bavera shgeap et disisbees tiionahept@yiedn v ryford vi ded
to give the intended extra-fine fibers therein and the resulting extra-fine

fibers argneptargdeabribetsaaerdt MEdiPEr thaihscaddpddially fdH S
process , the fiber-to-fiber bonding in the nonwoven fabric produced may be

nore strepgp egffT@gﬁpqgmgmﬂg,fabrlc for wipers of the invention has, in
its surface, |1near /or dot-Ilike bonded regi ons and non-bonded regions ,

and therefore has &fie BRidddibrl Onae et nYAE BUFs dhdy o1 PO ikl |V, the

non- bonded regi ons of the nonwoven rrc act to w pe rt such

as oily Sé@ﬁf‘émiﬁ’ﬁ'dp'&g@ PQQﬁﬁgth%'eQQS % gb};a;?&t t ItS@YOEE

perS| stent stalns erefore nonwoven I'C eX t s abi |ty to

wipe Of f yaihoven | ¥BER18" AUl lusddid NEePQRdled; Legiong, §he shiher e

partly fixed and are rder t ha ose in € non- r egrrons

on o e B U Sold PRATECEER 08 BE8 FRSaCELBRLEHBSLE M A,

perfor nanlggnv%\;ehn% %rr:ﬂ r}%vtecr:]ogl gﬂl %ea-{h fusing fibers is at least 50%.
If it is smaller than 50%, the wiping capability of the nonwoven
fabricwill worsen. Especiallywhen the nonwoven fabric is used
for wiping off oily stains, the proportion of the splittable
conjugated fibers therein is at least 80%. In this, the
heat-fusing fibers may be those of a single component, but are
preferably side-by-side type or core-sheath type heat-fusing
conjugated fibers of at least two resin components including
those not fusing in heat treatment, since the non-fusing part
of the fibers acts to retain the fiber strength. Regarding the
melting point of the fusing components of the fibers, it is
desirable that the melting point difference between the
extra-fine fibers and the heat-fusing fibers that constitute
the nonwoven fabric is at least 10°C in order that the extra-fine

fibers do not fuse with the heat-fusing fibers.

For the component for the heat-fusing fibers, various



i s because, as having the fixed and toughened, bonded regi ons, the nonwoven
fabric is, as a whole, toughened in sone degree 8 and it well fits to the
hand whil e used for wi ping operation. In addition, the nonwoven fabric al so
‘has the non-bonded regions and it keeps its softness. Accordingly, the
nonwoven fabric well follows even three-dinensionally patterned faces of
the articles to be cleaned with it. It is a matter of inportance that the
bonded regi ons account for from10 to 80% of the surface area of the
nonwoven fabric. |f the area of the bonded regi ons exceeds 80%, the
nonwoven F@BPIRALHINS h@aYoo DSar BeNEAANEfe | IRCHERING o (AR hEHATRAG i t S

W pi ng performance will worsen. If so, in addition, the extra-fine fibers
that are effigkeniroX¥ysthykengy of f |ight cﬂqltymmedmloﬂ-ygttmfﬁsn\ﬁi.l | be
coveredwith resin ) and, as a result , the oil-w ping capability of the
nonwoven pabypropyléenaevetdenier@rvinylot her hagtatfe t he ar eapoflymee ,bonded
regions is smaller than 10% the fibers could not be satisfactorily fixed,

and t he spoIpestaf/pdleypoypydare fabric will peadidsield/pofl yeghyleheso ( the
nonwoven fabric could not resist to external physical shock such as washing

and the nemwyen/ éeaiyXow | lahe neiafildemiaitsr ngd 136 teey1dwiaknke tysed
repeatedly. For better w ping capability, surface fluffing resistance and

washi ng rgsipdaee, dut hasvwavenfaly iamitdag jkended regi ons preferably
account for from10 to 50% nore preferably from 10 to 40% The bonded

regions in the sy eRhiveYeRBFabeid qrdwlparéf&f ¥Re Pﬁv&l{f&d RoRitAdgs. For

exanpl e, a resin binder of emulsion nay be used . The binder res in

includes ynd eszrcrsxemng%me%wéﬂl@l&ed 565{785 S YLt 87 £00 ek VEBA e1&SI NS,

pol yur et hane resins, vinyl acetate copolynmer resins, epoxy resins and

styrene- {y' d@g&g% Y rabm't%s by #1509 149 ttﬁgrgeft hem; sThe-get hod of

form ng t e bon ns 1 s not
desirable that the nonwoven fabric is composed of 100% extra-fine

fibers. Theother fibersthatmaybecombinedwiththeextra-fine
fibers in the invention are not specifically defined, and may
be any of various natural fibers and synthetic fibers.

The method of producing the nonwoven fabric for wipers
of the invention is not specifically defined. For example, it
may be formed of fiber webs that are prepared according to
drylaying of carding, air-laying, spun-bonding or towetlaying.
The fiber webs are preferably random-laid webs, semirandom~laid
webs or parallel-laid webs.

In the invention, it is especially preferable that the
fiber webs are formed by mixing various fibers such as extra-fine
fibers and heat-fusing fibers mentioned above followed by
processing them into fiber webs according to a carding process
or an air-laying process.

In case where the extra-fine fibers are derived from



specifically defined. For exanple, the |layered fiber webs nmay be partly
bonded by enboss-rolling, or a resin binder may be transferred onto them

t hrough gravure-rolling. In the invention, when a gravure roll is used, it
is desirable that a pattern of continuous lines is fornmed. For exanple, the
patterns of (I ) to ( Ill ) in Fig. 1 are preferred as they better the

W pi ng capability and the design of the nonwoven fabric. In addition, it is
desirable that at least a part of the fibers in the non-bonded regi ons of
the nonwoven fabric may be enbedded in the bonded regions for further

i mpr ovi ngSPhétabhe feniagesedniciders briaashandrad 1vabividimpitheni she he
bonded regions are so forned that the distance between the nei ghboring
bonded r egpbhttabhe isongugadsd 20bems mpydie pabbgsaedniosto thenimtamiesl
preferably from2 to 8 mm In the invention, the bonded regi ons nay be

f orned toektwve-Ainetfibdrs patfloarenthéy, aferfcommpliato fibdr)wélss ( Bat) of Fig
. 1. Having the pattern, the nonwoven fabric may be nore flexible, and its
ability totWsi@eoifalwid ¥hatains spoyt bebleRoaveadatEaer seedre ggaieg may be
a conbination of the linear pattern and the dot-like pattern nenti oned

above, anfinvarfi®ks Wabs anS aBYePenedAvei dPEibbe Randaderegidresy i n
accordance with the object thereof . 10 The bi nder havi ng perneated

t hrough thﬁe%, hirgkiesivaPf cd ey PRBYRY 884 iRbhb&aid %dﬂ&%?% BRYydiGd OcA! | zed

1
around both Taces of the nonwoven fabri¢ or may be uniformy perreated

through the.deptil ghelhy? .%vgismtfa%q@&onyﬂgagew GO Ll gpndi 11 on

after the binder resin application. In an ere t resin has

b | j t f i G j. f
een oc%ﬁggﬁﬁgﬂgdgg F}{q]g%esst i§b§ﬂaga%- ;e'bflsérwhe%@

per meat ed t t hereo e nonwoven rrc 1s prévénted from
fluffing [ i L C&: 4l QQd. ver e..bi nder resin

| ocal i zedglg?g%ged te%g\ﬁggigg%%?hi&ﬁgni\?\%é/gelf]gfag%r Fg%:éggnﬁpeégﬁ%%tsla\r/"g for

i ncreasi ng, the, surf sfrength of the .nonwoven fabric..and for enhancing
the v pi ng RS SRE PRI RS EOMRET o RV HEPEPSTaR( CoPEAMIE (7 SRAE
conditio in,addition, the nonpwoven fahric.is soft and ma |l fjt to the
hand, angﬁb??&r‘r’é 1ieihe ‘P%?"I’%W‘ég\é\ﬁriﬁ&‘igg Cﬁgﬁ'ﬁyot?\%f“f3§eﬁd:t]:t%’rg\rﬁ’cfnfe es of
the articles th,be cl eaned \%vi%h,itf To that effect, the Wl&léﬁg capability
of the nonwoven FaBIIYeR KEPEYFTPE HRTEF O fPenEPReRLOR F S f or

wi pers of ,the inventiqn, it is desirable that at |east a _part of the

ndi vi dual t7 PBEFESF n LiRE AR SRARF TodiohendsErepLans Pt onded
regions. Concretely, sone fibers in the non-bonded regi ons of the nonwoven
f abric aFe9tMRddsd thertkoTvhasdthegPohi tyfe wireafdr eayiousidigd-. In
that condition, the nonwoven fabric well keeps its soft feel and its w ping
capabi | i t§PeRbical icihe RAN1BRPARS FEILBRSOT the manwoveanEabFEC @edhi ng
resistance is good. The nonwoven fabric 11 of the tyge is very favorable
for w perkowipe off light dirt such as oily stains, and the bonded regions

thereof act to wipe off caked persistent stains. Therefore,
the nonwoven fabric exhibits its ability to wipe off various
types of dirt. In the bonded regions, the fibers are partly
fixed and are harder than those in the non-bonded regions.
Therefore, the fibers in these regions are more effective for
wiping off persistent stains. In addition, the bonded regions
enhance the wiping performance with the nonwoven fabric. This
is because, as having the fixed and toughened, bonded regions,

the nonwoven fabric is, as a whole, toughened in some degree



The nonwoven fabric for wi pers of the invention has the above-nentioned,

| i near and/or dot-1like bonded regions. For better w ping capability and
better washing resistance of the nonwoven fabric, the bonded regions are so
forned that the di stance between the nei ghboring bonded regi ons can be at
nmost 20 mm preferably 2 to 10 mm If the distance between the nei ghboring
bonded regions is larger than 20 mm the dinensional stability of the
nonwoven fabric wlll | ower and the washing resistance thereof will also
lower. On the other hand) if the distance between themis smaller than 2
nm the ndRdovererldofiEswtrl thenrang whider uepd FoF Widbgih@refatdian.wi pi ng
capability of the extra-fine fibers as such and for ensuring better washing
r esi st anckn gfddiitd onorvite sanwarenfahie al se hasctiirenorehonded Feigjiensr i ng
bonded regions is nost preferably from2 to 8 mm The di stance between the
nei ghbor i amd bbb dezkpeditth sofdinesised Accondihely nvigrd inmmwaosreinh & addrdict est

di stance therebetween, and it is obtained by neasuring the shortest

di st ance wellefnlldws evim dhriclke dimegbhonalgybpatieerniedifases B ther f ace of
t he nonwoven fabric for wi pers of the invention may be flat, but is

preferabl yrficldertprivsaseeindd wiote i perforated or enbossed pattern for
further enhancing the w ping capability of the nonwoven fabric.

Specifically, op¢ngamfatter &Y aﬁ\bgh:%hheleﬂ‘aQ;Cﬁh@ﬁoM@d e8hesa8dRduln®r n and
t he bonded regions in the surface of the nonwoven fabric, the wi ping 12

capabi |1 tyopfeddie 10008096 JARheCshBrdss ld¥eda BEL LRE %nvﬁﬂﬁérh%%b%q\éa”t age

thereof is that the nonwoven fabric thus having such an enbossed surface

wel | fol 'Pf"ih%vﬂé&ﬁf%ﬁeddm L8344y E%E%E ¥, 20850 8hwblén #5irdles to be

wiped with it to exhibrt 1ts wping ef in addition, it 1s believed

that the ‘? )‘5“ o 046% Ela%r Safi@utfle DL FAdidly FEP dcdlaﬂ'}& *lacss%gﬁ%gyl of the

nonwoven type to act to w pe of t such

stains . E&ff&ﬁ%?&r?éé'&&f QFoxssl{arrI.aC?fOLoE hfn Mle& the extra-fine

fibers that are effective for wiping off 1light dirt such as oily
stainswill be coveredwithresin, and, asaresult, theoil-wiping
capability of the nonwoven fabric will worsen. On the other
hand, if the area of the bonded regions is smaller than 10%,
the fibers could not be satisfactorily fixed, and the surface
of thenonwoven fabricwill readily fluffup. Ifso, thenonwoven
fabriccouldnotresist toexternal physical shock such as washing,
and the nonwoven fabric will be readily deformed and could not
be used repeatedly. For better wiping capability, surface
fluffingresistanceandwashingresistance of thenonwoven fabric,
the bonded regions preferably account for from 10 to 50%, more
preferably from 10 to 40%.

The bonded regions in the invention may be formed by the
use of a resin binder. For example, a resin binder of emulsion

may be used. The binder resin includes, for example, acrylic



fabric to make it have an enbossed pattern, for exanple, enployable is a
nmet hod of hydroentangling that conprises spreading fiber webs on a belt
support of a meshed resin net or nmetal net foll owed by applying water jets
to themto thereby make the constituent fibers entangled. In this process,

t he height difference between the knuckles of the weft and those of the
warp of the nesh belt is transferred onto the nonwoven fabric webs, and the
nonwoven fabric thus processed is to have the intended enbossed pattern on
its surface. Al'so enployable for it is another nmethod of applying an
enbossi ngFHINS + FFHE 2AEnFORAYTRB (H&S ife POPpYESSTRENEOre bR bW imde t he
nonwoven fabric have the intended enbossed pattern. In the invention,

pref erred@gatatr eepobynesd hodibent aRgRYnFesdngcandhes tysrenera@cdydldd ¢
processed therein may have a soft feel and, even after washed, it well
keeps t hecapmlogesd e iner n butThes motwdvigni tfesbrticc thiems havi ng such an
enbossed pattern may al so be processed with a binder resin or the like to
formt he bondedheegmenhotiheoei nforing Ththeenboaded paégEomsr efer med t o
herein may be formed according to the nethods nentioned herei nabove. For
exanpl e, spawiBiNEILY dbfiaehavi Ngr @xaaigler,ntRe ldydrdi FAbBRYwdSs WRgd i n the
i nvention. In case where the nonwoven fabric of the type having such an
enbossed yAtgatly Do ib? ehBokBYeBlLl9Ag,i brig Hesid almidhaayt bR hei ght
di fference between the hills and the valleys of the pattern is at |east 20%

of the thixdipssrald t RAtRONLAYARN {bhsn IdrafaMidlGdding el ghtr i fer ence of

at least 20% the surface area of the nonwoven fabric iIncreases and

t her ef or & s €519 Méﬁeraeg&awraerbgllc%t@&éaw {6 i rcfeéi%‘a@flg-:l gg&%d-

Havi ng the advantages) the nonwoven tabric 1s nore easily han when used

for w ping &éét%ﬂtoflﬁ%ﬁﬁlﬁhﬁb%" llﬂgsg-ﬁ t fBQ*nga.Wi pse ggcfa{nﬁg}é,b%he

physi cal |y ‘caught by s of t ossed pattern o nonwoven

fabric anghidediy JENeE Pief R 142} 1290 211 Qrd BT HUMRKCRS TR BertBY these

reasons ,” the w ping
the wiping capability and the design of the nonwoven fabric.
In addition, it is desirable that at least a part of the fibers
in the non-bonded regions of the nonwoven fabric may be embedded
in the bonded regions for further improving the washing
resistance of the nonwoven fabric. For this, the bonded regions
are so formed that the distance between the neighboring bonded
regions can be at most 20 mm, preferably at most 10 mm, more
preferably from 2 to 8 mm.

In the invention, the bonded regions may be formed to have

a dot-like pattern of, for example, (IV) to (V) of Fig. 1. Having
the pattern, the nonwoven fabric may be more flexible, and its
ability to wipe off oily stains may be improved. The bonded
regionsmaybeacombinationof the linear patternand thedot-1like

pattern mentioned above, and various patterns may be employed

for the bonded regions in accordance with the object thereof.
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capability of the nonwoven fabric is nuch nore enhanced. Moreover, sone
dirt may be kept caught in the valleys of the nonwoven fabric, and do not
nove to other articles to stain themthat are | eaned with the nonwoven
fabric. If the height difference is snmaller than 20% ( the surface of the
nonwoven fabric will be f lat , and if so , the nonwoven fabric could not
well catch dirt and its w ping capability could not be so good. If so, in
addition, the dirt once caught by the nonwoven fabric will nove to other
articles to stain them In the invention, it is further desirable that the

hills 14 are T3¢ Rddded Bavhae Permeaiethshasuahddioidigkaesieofdienonded

regions . Thus forned to be both in the bonded regi ons and the non-bonded
regi ons , NPRECYER | Kabyisy Sea WhEeRsphay) keapgasaliiegdonroned memiibEasesabric to
wel | follow even the surfaces of non-flat articles to be wiped with it,

and) in adfi themonvweverpfabrdie oabmay bé whifoxpky eermeated mmowugh washi ng
resi stance. Moreover, the hills overlap with the bonded regions , and they
are nore taeddepttha®ft Hthecanmiwdwemnt fadbbbe s dependiwgndnatted tdrgriaign.
Accordingly, the thus-hardened hills are nore effective for w ping off

persi st entosdbtion &St thatbOidslr heseimatypia catifem .nonwoven fabric for
w pers of the invention has bonded regions in which the surface of the

nonwoven fabri cih anpreaveniasd d fRdvlihdblireg inhadesn abkan 1waahkaduniahe
entangl ed points of the constituent fibers of the nonwoven fabric do not

shift andpéfie FacRSYERhEITWoveh fQSffé%&%moﬁﬂﬁﬁaﬁﬁeae@&%@oﬁgw, the
nonwoven fabric can be used repeatedly. In case where extra-fine fibers

having edggs qRpenUSRA dJ¥e EidinohWEvBRPURYER fAbFéFenh e &ELERIF1NE R BN fOT
wi ping off extrenely fine dirt . The advantage of the nonwoven tabric of

o172, st o P BLk SRR A e el BB L
localized around the faces of the nonwoven fabric is more
effective for increasing the surface strength of the nonwoven
fabric and for enhancing the wiping capability thereof to remove
persistent strains. In that condition, in addition, the
nonwoven fabric is soft and may well f£it to the hand, and it
may well follow even three-dimensionally patterned faces of the
articles to be cleaned with it. To that effect, the wiping
capability of the nonwoven fabric of the type is better.

In the nonwoven fabric for wipers of the invention, it
is desirable that at least a part of the individual fibers in
the non-bonded regions are fixed by the bonded regions.
Concretely, some fibers in the non-bonded regions of the nonwoven
fabric are embedded in the bonded regions and are thereby fixed.
In that condition, the nonwoven fabric well keeps its soft feel

and its wiping capability, not so much fluffing up to leave its

fluff, and its washing resistance is good. The nonwoven fabric
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W pers, which are, for exanple, for w ping noble netal articles such as
jellies and for wi ping dishes, tables, glass articles, electric appliances,
furniture, gas cookers, etc. 15 The wi pers to be obtained in the
invention are highly resistant to washing and can be used repeatedly, and
therefore they are econom cal. EXAMPLES The invention is described in nore
detail with reference to the follow ng Exanpl es, which, however, are not
intended to restrict the scope of the invention. In the Exanples, the

physi cal properties were neasured according to the nmethods nentioned bel ow
Thi cknessObf thentiRenl s aRTE  farRrale GRS VigteRs sanpl e is neasured at 10
points under a |l oad of 12 gf/cnR2 applied thereto, and the data are

aver aged. Hei ghtheifonmasiede fphrépbbes aiiigrns @ tbe hoventviéen flzas itdre A CCD

| aser dislocation sensor, LK-2000 ( by Keyence ) is used. Wth no | oad
appl i ed takpeeonenhiondd cknigemmwfansd /oargbé -ildkeehended a¢gboms | | Feeaks and
6 valley bottons thereof . The data are averaged, and the difference

bet ween tbetten wateimageapabiditiydend the titeer Waisbingssesistirclidt tpeaks

This indicates the height difference. Exanple 1. Splittable conjugated

fibers hanbngoeesrpasriect thaabopdedi tegobnal keengbelrprinageradtnythen 6 and
pol yet hyl ene terephthal ate (Kuraray's WRAMP, having a fineness of 3.8 dtex

and a fibeist&ngé betivezh EHE d Qo driHY) bbnieteréd @Loh b6 ad fimdd +16

machi ne and processed into fiber webs . The resulting webs were processed

byhydr oenpgnghi ngyBesebiy1{yhe €gnibl ent 1kl ReES dWek@nce between the
neighboring bonded regions is larger than 20 mm, the dimensional
stability of the nonwoven fabric will lower and the washing
resistance thereof will also lower. On the other hand, if the
distance between them is smaller than 2 mm, the nonwoven fabric
will have a hard feel. For keeping the oil-wiping capability
of the extra-fine fibers as such and for ensuring better washing
resistance of the nonwoven fabric, the distance between the
neighboring bonded regions is most preferably from 2 to 8 mm.
The distance between the neighboring bonded regions referred
to in the invention is the shortest distance therebetween, and
it is obtained by measuring the shortest distance between the
ends of the neighboring bonded regions.

The surface of the nonwoven fabric for wipers of the
invention may be flat, but is preferably further processed to
have a perforated or embossed pattern for further enhancing the
wiping capability of the nonwoven fabric. Specifically, owing

to the synergistic effect of the embossed pattern and the bonded

regions in the surface of the nonwoven fabric, the wiping

12



divided into extra-fine fibers and the thus-split extra-fine fibers were
entangl ed. After thus processed by hydroentangling, the webs were coated
with an acrylic resin ( by N ppon Carbide ) with a gravure roll having a

‘waved pattern of

Il in Fig. 1. The area ratio of the pattern is 13~, the

bi nder pitch is 3.2 mm and the binder anount is 2 g/nR2. The process gave a
nonwoven fabric for w pers, having a mass per unit area of 80 g/ne. The
nonwoven fabric was observed, and was found to have |inear bonded regi ons
formed of the acrylic resin and non-bonded regions . The nonwoven fabric

was obser ¢8Bap#il

Y @fgehanonvanen §aklc 8 bRhteEete SMPINGT t he

extra-fine fibers in the non-bonded regi ons were enbedded in the bonded
regi ons ap@vaptageitheyeaafeisi thaTidedneonuaven aahlah thie havibeuokly bonded

regi ons was

3.

0O mm The data of the nonwoven fabric are given in Table 1.

Exanpl e 2anAembowssedn satffaae fwelid el 3owaviengna thasse pghmensitonaldy of 80
g/ n2 was produced in the sane manner as in Exanple 1 except for the

fol | ow ngpabaegased . fades wEbshebd vt 1ekkd noEsanlged witheipros esddd iy
hydroent angling on a herringbone-patterned net so that the net pattern was

transferredsonipihheefebst and, the a@bstidier efores gl theedmessate

herringbone pattern. Thus obtai ned, the nonwoven fabric was observed ) and

was foundekerhayent i MAHrPHHRAEG m8deoFSad LIy Rppiar BE BRE YdurEFdRSidF and
non- bonded regions . 17 The nonwoven fabric was observed in nore detail,

and it VaghgORbAwEREh LM SO SREStPhe L 2 ke (P8 dtPSr it dihe

non- bonded regi ons were enbedded in e bonded regi ons and were fixed

therein. Ihendista %%;Qﬁk‘ée.eanp%x%%ie%

See Tabl e 1.

of 80 g/ ng,
followng c

i

@Eﬂ@}ﬂge Q%@sée[]oefgjtﬁa%omv%no mm

Exanple nonwoven fabric for w pers having a unit wei ght
P et a ' | t for the
ReoeB dERS Ll BT IS EE R AY or Wb

employable is a method of hydroentangling that comprises
spreading fiber webs on a belt support of a meshed resin net
or metal net followed by applying water jets to them to thereby
make the constituent fibers entangled. In this process, the
height difference between the knuckles of the weft and those
of the warp of the mesh belt is transferred onto the nonwoven
fabric webs, and the nonwoven fabric thus processed is to have
the intended embossed pattern on its surface. Also employable
for it is another method of applying an embossing roll to the
nonwoven fabric under pressure to thereby make the nonwoven
fabric have the intended embossed pattern. In the invention,
preferred is the method of hydroentangling, since the nonwoven
fabric processed therein may have a soft feel and, even after
washed, it well keeps the embossed pattern. The nonwoven fabric
thus having such an embossed pattern may also be processed with

a binder resin or the like to form the bonded regions therein.

13



cross-sectional profile of alternately-layered nylon 6 and pol yet hyl ene
terephthal ate (Kuraray's WRAMP, having a fineness of 3.8 dtex and a fi ber

| ength of 51 nm 85~ and core/sheath bi conmponent binder fibers of which the
‘core i s polypropylene and the sheath is polyethylene ( Daiwabo' s NBF ( H)
, 2 . 2 dtex, 51 mm 15~ were fed into a carding nmachine and processed into
fi ber webs. The resulting webs were processed by hydroentangling

wher ebyt hesplittabl efi berswere divided into extra-finefibers and the
resulting fibers were entangl ed. Thus processed, the webs were heat-set and
the binder fibetRe tHERFIEhAAL {eTdr ARF ATy toTheTdiid: A3Ye DS TREERS he

nei ghbori ng bonded re%ions in the nonwoven fabric thus produced was 3.0 mm
See Tabl eaqcoxdipdrta the PxEhgie mentionesh\berainabeve. f FfomieFam®ligavi ng a
mass per unit area of 80 g/ nR ‘was produced in the same nmanner as in Exanple
2) to whizmonwewerefabrie havyihg @ paditermassnbn Fipl i2etay See Uked dn1g8 1.
Conparative Exanple 2: A nonwoven fabric for w pers having a nass per unit
area of Stheg/itremsiqr.odlinedasa where dine manwereasfabrixanplthe3 typieo whi ch,
however, the acrylic resin was not applied. See Table 1. Conparative

Exanpl e Jating tdidi earc embogakeddphithera hevasgd ai s anviagiadengatitter ned
cross-sectional profile of radially-aligned nyl on6and .

pol yet hy| eneferyiapilealate( tiay inei ghif idigFesenel BeZwdbaxtrdichialld bea | ength
of 38 mm) 40~ and pol yet hyl ene terephthal ate fibers (having a fineness of

16. 5 dt extrdrza fdyRebsl engigntafernl 18Mit lsager Ry 8¢ tHs drd Galeigsmachi ne
and processed into fiber webs. The resulting fibers webs were sprayed with

an acryl i eh&HBhaboBnEkbralclZ TP 4 NY e hBEgROlH1¢ FeeRNER00ht kG @MUl Si 0N)
, and then heat-set at 150C for 3 mnutes whereby the constituent fibers

wer e bondggk [ 0tRECEPELNEE AP ¥8 BnBORVRYBYhaRLLE1 B0 nWrREEEs aa@ Tabl e

1. Table 1 nmass per unit area /n2Thi ckness
therefore the length thereof to be in contact with dirt is
prolonged. Having the advantages, the nonwoven fabric is more
easily handled when used for wiping off dirt. In additiomn, the
dirt to be wiped off may be physically caught by the hills of
the embossed pattern of the nonwoven fabric and it may therefore
well adhere to thenonwoven fabric. For thesereasons, thewlping
capability of the nonwoven fabric is much more enhanced.
Moreover, some dirt may be kept caught in the valleys of the
nonwoven fabric, and do not move to other articles to stain them
that are leaned with the nonwoven fabric. If the height
differenceis smaller than 20%, the surface of the nonwoven fabric
will be flat, and if so, the nonwoven fabric could not well catch
dirt and its wiping capability could not be so good. If so,
in addition, the dirt once caught by the nonwoven fabric will

move to other articles to stain them.

In the invention, it is further desirable that the hills
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mBonded Regi ons %lei ght Difiference (% in Enbossed PatternExamle

1800. 541315Exam | e 2800. 521338Exam | e 3800. 511333Com . Ex. 1800.57041Com .
Ex. 2800.54039Com . Ex. 31502.610010 19 The nonwoven fabrics for w pers
obtained in the above-nenti oned Exanples and Conparative Exanpl es were

wor ked into w pers, and evaluated in the manner nentioned bel ow. The
results are given in Table 2. Evaluation of fluffing resistance: 0.1 g of
water is dropped onto a mirror face through a syringe. A w per sanple of 15
cmx 15 cmis folded in four. An operator carries the wi per sanple in the

hand, an@r€ fermad| {o ks eethtinthe hevded rasiens ragid ftheenen-hppdedp t he
wat er. Then, the thus wiped mrror face is checked for the fiber |eavings

t her eon feghonise wipes Sermed toThasbath day theebonded regisns asdevheéuated in
5 ranks as follows: 5: No fluff found. 4: 1 to 5 fiber |eavings found. 3: 6
to 25 fi bon-beadiedgsegbons, the BElls Hifpfoveethecaipims dapabdlity 64 or nore
fi ber |eavings found. Evaluation of washing resistance: A square of 20 cm X
20 cm i s the ketvored fabpa Sawplle, fclltbw Beefadifd surSaves idindnt FDES
according to the washing test nethod of JIS L1096. After washed, the

shri nkagarpeicaest gebef wiped Sl et S dRBS UnedadBased , 08he heofHb (& 0SS
direction) shrinkage percentage thereof , the sanple is evaluated in 3

ranks as s@idiewsss Athbesyddhaias’ mudh- idprovdda Waswing Or8sistan8Bl e than
+/- 5~. Evaluation of wiping capability to renove oily stains: On a gl ass

sheet , fioRielodirar tAE3hi 1 Bs | JIRASTE1 ¥ht nol bnddi refyIWnREr af@MPheyof 15 cm
x 15 cmis folded in four. An operator carries the w per sample in the

hand, angcoRBLe! fhyabhBESag! {nd RO dtdddiethels! BEe bR RRIRLE The
pi ng operations that has been done before the filmis
ConpleteEﬁerein. Accordingly, the thus-hardened hills are more
effective for wiping off persistent stains.
Assomentionedhereinabove, the nonwoven fabric forwipers
of the invention has bonded regions in which the surface of the
nonwoven fabricis prevented fromfluffingup. Evenafterwashed,
the entangled points of the constituent fibers of the nonwoven
fabric do not shift and the nonwoven fabric is therefore not
deformed. Accordingly, the nonwoven fabric can be used
repeatedly. In case where extra-fine fibers having edges are
used therein, the nonwoven fabric is effective even for wiping
off extremely fine dirt. The advantage of the nonwoven fabric
of the type is that it may well catch such fine dirt and may
readily hold it on its surface.
The nonwoven fabric of the invention is usable for various
wipers, which are, for example, for wiping noble metal articles

such as jellies and for wiping dishes, tables, glass articles,

electric appliances, furniture, gas cookers, etc.
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wi ped off is counted. Evaluation of w ping capability to renpbve persistent
stains: The absorbance (A) of a glass sheet is neasured. Moriw per ( by

Sum ko Lubricant ) is circularly applied to the glass sheet , and dri ed.
‘After dried, the absorbance (B) of the glass sheet is neasured. The gl ass
sheet is set on the sanple stand of a rubbing fastness tester. A w per
sanple having a controlled water content of 100 is fitted to the friction
probe of the tester, and this is noved once back and forth on the gl ass
sheet to wipe off the stain. After this, the_ absorbance (C) of the glass
sheet is measurBtf WR&FSi TRy R AHEINGY Gl i diyenddon; REeddg@dd Yof st ai n
renoval is obtained. Degree of stain renmoval = (C - B)/(A - B) x 100.

Eval uat i oRe®tstaRt :torHashirp yd £aBhb&iYsad sarphrEefihyt Mnhdheref ofeal uat ed
in 3 ranks as follows: 21 A Soft to the hand. B: Alittle hard to the
hand. C. Haey aveté¢ronemicdcallabl e 2 Fl uffing Resi stanceWashi ng resistanceQ |
Stains Wping Ca abilitPersistent Stains W in Ca abiliFeel Examle

15A956. 4AExam | e 25A957. 0AExam | e 35A851. 2A to BCom . Exam | e 12C86. 6BCom .
Exam | e 23B910. 2BConp. Exanple 33 to 4~B7 ~16.4C As is obvious from Table 2
, 1t is understood that the w persexampegsof the nonwoven fabric of the

i nventi on have good w ping capabilities and washi ng resistance. As

described in detige linvehkt ibaf 2§ @eeertidedt sn Mo teed1 enPOth FFeTenidae
nonwoven fabric of the invention exhibits excellent w ping capabilities to
renove anyo aMt e¥ely¥wih§tExamples, which, however, are not intended to
restrict the scope of the invention. In the Examples, the
physical properties were measured according to the methods
mentioned below.
Thickness of nonwoven fabric:

The thickness of a sample is measured at 10 points under
a load of 12 gf/cm? applied thereto, and the data are averaged.
Height difference in embossed pattern of nonwoven fabric:

A CCD laser dislocation sensor, LK-2000 (by Keyence) is
used. With no load applied thereto, the thickness of a sample
is measured at 6 hill peaks and 6 valley bottoms thereof. The
data are averaged, and the difference between the two averages
is divided by the thickness of the hill peaks. This indicates
the height difference.

Example 1:

Splittable conjugated fibers having a cross-sectional

profile of alternately-layered nylon 6 and polyethylene

terephthalate (Kuraray's WRAMP, having a fineness of 3.8 dtex

and a fiber length of 51 mm) alone (100%) were fed into a carding
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including oily stains and persistent stains under any cleaning conditions.
Wil e used for wiping off dirt, the wi pers fornmed of the nonwoven fabric
fluff up little. As their washing resistance is good, the w pers are usable
‘repeatedly. 22 What is clainmed is: 1. A nonwven fabric for w pers which
contains extra-fine fibers conprising, |linear and/or dot-1ike bonded

regi ons and non-bonded regions on its surface, the bonded regi ons account
for from10 to 80% of the surface area of the nonwoven fabric and the

di stance between the nei ghboring bonded regions is at nost 20 mm 2. The
nonwoven Madrine ABA REqRESSat inepifiden webFai ihe resuhking wehs wareace has
enbossed patterns of such that the height difference between the hills and
t he val | ey agssaebphyticrantanglingwberedyotdfe ¢dres t i wdknrieEsberfs wheenonwoven
fabric. 3. The nonwoven fabric for wi pers as defined in claim1 or 2, which
I s formedliofiddD%next extitan€éihebéiberd and\ tigpathusadpldt ekeéraefinngen f
abric f or wipers of any one of clains 1 to 3. 23

. Af % As. Ak sPwérdehthngled. A AE A8 AAuSAPATA WD ARYIA0AAYaAGEing( DAV " B
| w1 gb] X] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca

] ca] ca] cajraledkcwdsal s el GRal] sradddvliUc Kesin (B Ni@Pon' Chrbide)
with a gravure roll having a waved pattern of II in Fig. 1. The
area ratio of the pattern is 13%, the binder pitch is 3.2 mm,
and the binder amount is 2 g/m®. The process gave a nonwoven
fabric for wipers, having a mass per unit area of 80 g/m*. The
nonwoven fabric was observed, and was found to have linear bonded
regions formed of the acrylic resin and non-bonded regions. The
nonwoven fabric was observed inmore detail, and it was confirmed
that some ends of the extra-fine fibers in the non-bonded regions
were embedded in the bonded regions and were fixed therein. The
distance between the neighboring bonded regionswas 3.0mm. The
data of the nonwoven fabric are given in Table 1.

Example 2:

A nonwoven fabric for wipers having a mass per unit area
of 80 g/m2 was produced in the same manner as in Example 1 except
for the following changes: The webs obtained in Example 1 were
processed by hydroentangling on a herringbone-patterned net so
that the net pattern was transferred onto the webs, and the webs
therefore had the embossed herringbone pattern. Thus obtained,
the nonwoven fabric was observed, and was found to have linear

bonded regions formed of theacrylicresinandnon-bonded regions.
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}xsnhc”Y] ] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]calca]ca]c
a) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!

> =v.| 38p, 5} xsnid_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca
Jca] cal] ca]ca]ca] cal]ca]ca]ca]ca]ca]lca]ca]ca]ca! 56DEIJ "I $b \}~

KI $() Rt xsnid_Z]]]ca]ca] ca] ca]ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]calcalc
aJ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! RS

NrsD=L4u} xsnid_Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca

] ca] ca] ca cal ca] cal ca] ca}]) C al cal u&+g( @6 % ]
3¢\ BonwoYen , €3 ]‘]’ %a‘%tb%% al]rca']Q:'?ﬂ dat@ilaand ddj d@%aj ca) ca
] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal #$V$SYXIBVERBE} &8&' Q
" (& ( EPRFirmeds ghate some, RES z# %ﬂ]eca%%ﬁscaﬂw cBieerealBaltd ca) ca] c
a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal *"+++#, g,

. P.. .. I M benied ey irnE vere 2nbeddeiddly|thecbdrdd é ajegijass] eaqlo@]ma] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca!! 3b333
344v4{ 4R5@Kedg thefeim. The distance between the neighboring bonded

. <o<<<(= ==>@>>>@?} xsnid_Z]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] ca] caregjons cwdsal cajmn] c Sleealadllealjical ca] ca] cal ca] ca! ??@@ Qu@AD AbAAA
BXBBBCTCCCDJ DDDD#ECEEEF" FaFFF} xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cagrahpad ca} ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! FAUGGEHKHHH
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of 80 g/m2 was produced in the same manner as in Example 2, to

which, however, the acrylic resin was not applied. See Table
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dtex and a fiber length of 51 mm) 60% were fed into a carding
machine and processed into fiber webs. The resulting fibers
webs were sprayed with an acrylic emulsion (15 g/m?> in terms

of the solid content of the emulsion), and then heat-set at 150°C

for 3 minutes whereby the constituent fibers were bonded to each

other to give a nonwoven fabric for wipers. See Table 1.

Table 1

mass per unitarea | Thickness | Bonded Regions | Height Difference (%)

(g/m?) (mm) (%) in Embossed Pattern
Example 1 80 0.54 13 15
Example 2 80 0.52 13 38
Example 3 80 0.51 13 33
Comp. Ex. 1 80 0.57 0 41
Comp. Ex. 2 80 0.54 0 39
Comp. Ex. 3 150 2.6 100 10
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syringe. A wiper sample of 15 cm x 15 cm is folded in four.
An operator carries the wiper sample in the hand, and circularly
moves it 10 times on the mirror face to wipe up the water. Then,
the thus wiped mirror face is checked for the fiber leavings
thereon from the wiper sample. Thus tried, the wiper sample
is evaluated in 5 ranks as follows:

5: No fluff found.

4: 1 to 5 fiber leavings found.

3: 6 to 25 fiber leavings found.

2: 26 to 50 fiber leavings found.

1: 51 or more fiber leavings found.

Evaluation of washing resistance:

A square of 20 cm x 20 cm is marked on a wiper sample,
and the sample is washed 5 times according to the washing test
method of JIS L1096. After washed, the shrinkage percentage
of the sample is measured. Based on the CD (cross direction)
shrinkage percentage thereof, the sample is evaluated in 3 ranks
as follows:

A: less than +/- 3%.
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wipes off the oily f£ilm with the wiper sample. The number of
wipingoperations that has beendone beforethefilmis completely
wiped off is counted.
Evaluation of wiping capability to remove persistent stains:
The absorbance (A) of aglass sheet ismeasured. Moriwiper
(by Sumiko Lubricant) is circularly applied to the glass sheet,
and dried. After dried, the absorbance (B) of the glass sheet
is measured. The glass sheet is set on the sample stand of a
rubbing fastness tester. A wiper sample having a controlled
water content of 100% is fitted to the friction probe of the
tester, and this is moved once back and forth on the glass sheet
to wipe off the stain. After this, the absorbance (C) of the
glass sheet is measured.
According to the following equation, the degree of stain
removal is obtained.
Degree of stain removal = (C - B)/(A - B) x 100.
Evaluation of feel:

The feel of each wiper sample in the hand is evaluated

in 3 ranks as follows:
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formed of the nonwoven fabric of the invention have good wiping

capabilities and washing resistance.

As described in detail with reference to its preferred

embodiments,

the nonwoven fabric of the inventlion exhibits

excellent wiping capabilities to remove any and every dirt

including oily stains and persistent stains under any cleaning

conditions.

While used for wiping off dirt, the wipers formed

of the nonwoven fabric fluff up little.

As their washing

resistance is good, the wipers are usable repeatedly.
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