‘fusing the thus-entangl ed,

2.9 JAN 2007 NONWOVEN FABRI C FOR W PER BACKGROUND OF THE I NVENTION Field
of .the Invention: The present invention relates to a nonwoven fabri C&IQSLANomW

W pers, nore precisely to that for w pers which has the ability to

éven oily stains and caked persistent stains, not C so nuch fluffing even
when used repeatedly, and of which the washing resistance is good.
Description of the Related. Art: Various nonwoven fabric w pers of
extra-fine fibers have been proposed and are now wi dely used. For exanple,
a wping material is proposed, which is produced by hydroentangling and

i ntegrating heat-fusingfimwmf@ﬁ RE g ¥t f i ber webs followed by
heat - u?i néﬁpi Egﬁsw?gg?A 3-152255). The w ping

material of the type may wipe off light dirt such as dust or the |ike but
coul d not renove caked persistent stains. Another problemwth it is that,

when the wi ping material _i , ALt urf ften fluffs up and sone
fibers often drop away fﬁéﬁmﬁﬁﬁ%ﬁ P:F iﬁgt ﬁﬁﬁﬁﬁi}}qem is that it is not
flexible. Disclosed is_a nonwven fabric for w pers, which includes

mechani caFiyelfi ¢ifdddeeIPVartiife fibers and is bul ky and of which the wiping

performance and the | ong-term durabili t-{ are good (JP-A 5-56903). The
nonwoven fabricThér PEEPERE dRVenbieypeelates to @ pamwpgen fabric for

wipers, more precisely to that for wipers which has the ability
to wipe off even oily stains and caked persistent stains, not
CH - so much fluffing even when used repeatedly, and of which the
l .washing resistance is good.
Description of the Related Art:

Varioué 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;Jentangling and
i_ntegz_:ating heaf—fusing fiber webs and extra-fine fiber webs
follqwed ’by fusing the thus-entangled, heat-fusing fiber_s (JP-A
3-152255). The wiping material of the type may wipe off light

C:- dirt such as dust or the like but could not remove caked persistent
stains. Ano‘ther problemwithitis that, whenthewipingmaterial
is washed, its surface often fluffs up and some fibers often .
drop away from it. Still anothér problem is that it ié. 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 ahd the long-term durability are good

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



good for wi ping off dust and the like but is still unsatisfactory for
rengvi ng persistent stains. On the other hand, a nonwoven fabric for Eﬁ"r@ﬁfﬁ
i s.proposed, which conprises nixed fibers of extra-fine fibers andzt JRN 10
f4 bers for inproving its ability to renove caked stains (JP-A 6-14860).

Al so proposed is a w per produced by |lam nating and entangling spunlaid
webs and paper sheets for inproving its washing resistance (JP-A 7-67820).
However, these wi pers have a tough feel and are not flexible, and therefore
they are not satisfactorily effective for wiping articles having a

three-di nensionally patterned face. As_nentioned abqve, the current

si t uat i on3PAd £R& WRIGY oL f s thgngidrehhikp ot § tdd Ly st HHALRRY f abri ¢
for wipers which has the ability to wi pe off even oily stains and caked

per si st enf OS5t BeHEVHNE PeBsipoenWwastiing r esi stance. y, SUMMARY OF THE

| NVENTI ON The present invention is to solve the problens noted above, and
its object is t@n phevitderdamhwenenwbabnifatmic fidpeipenkiigpréessete ability
to well wipe off even oily stains and caked persistent stains, capable of
exhi bi ti nghi¢ls eometisnd mieadi fiberapabidxtiestine afliogckanael Wwiick
three-dinensionally patterned faces of the articles to be w ped, and which
has good f{Bedifdrt Y mpaei8Q0d t¥eshi Nty asd SleaideR careal §taahsy(Jt e

invention is a nonwven fabric for wwpers 2 2 9 JAN 2007 which contains
extra-fing- 14966 5. CATRJ ptBPosbineds #0FLL produced by laminating and
entangiing spunlaid webs and paper sheets for improving its
C- washing resistance {(JP-A 7-67820). However, these wipers have
a tough feel and are not f_lexible., and therefow_:e 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.

C | SUMMARY OF THE INVENTION

The presént invention is to solve the problems notedabove,
and its 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
capabilitie_s in accordance with three-dimensionally patterned
faces of the articles to be wiped, and which has good flexibility

and good washing resistance.

Specifically, the inventionisanonwovenfabric forwipers



dot-1i ke bonded regi ons and non-bonded regions on its surface, the bonded
Tegions account for from1l0 to 80% of the surface area of the nonwoven
fabrirc and the di stance between the neighboring bonded regions is at 208y 7007
20 mm BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 shows sone exanples of the
pattern of the gravure roll that may be used in the invention. Fig. 2 shows
one exanple of the surface of the nonwoven fabric of the invention.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The nonwoven fabric for w pers of
the invention contains extra-fine fibers and is characterized in that its
surface conprises |linear and/or dot-like bonded regi ons and non-bonded

regi ons. Hebigly chatbbdndedxtegi-faseaddbere mombromsded r egirger amd/e¢s
surface, the nonwoven fabric of the invention has good cleaning

capabi | i ti éstelikernmndegl metyionkyand ghh-tdondesiucdgbsns @n ytEidumrface nk
stains but also heavy dirt such as caked persistent stains, not giving so

much fl uf fthasbohded srowisdod| sodiint eReatredn qaetoPae%eéﬁbirye dlnersddgl e
fiber fineness of the extra-fine fibers for use in the nonwoven fabric of

the inventipgsi prattndMsbnPovedlt 8XprBr @nkl fi1es alk ¥+ 5108 BefRekd O:ntp dtex.
The 3 2 9 JAN 7007 extra-fine fibers of the type may be, for exanple,

the oxt e T rdir EaRd G ORI A R A e are
preterred are
BRIEF DESCRIPTION QF THR DRAWINGS
Fig. 1 shows some examples of the péttern of the gravure
roll that may be used in the invention.
Fig. 2 shows one example of the surface of the nonwoven

- fabric of the invention.

DESCRIPTION OF THE PREFERRED EMEODIMENTS
The nonwoven fabric for wipers of the invention contains
extra-fine fibers and is characterized in that its surface
comprises linear and/or dot-like bonded regions and non-bonded
C 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
oilyfilmorink stainsbutalso heavydirt suchascakedpersistent
stains, not giving somuch £luff, 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
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texbphtﬁaheélaerdan&mmﬁﬂ&mﬁdbydawdﬁlngs@xitbﬁﬂﬂﬁmﬁhjugated
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afbnayshanﬂxyb@uh@n& ndblﬂﬂdKﬂﬁkﬁﬂk&dcpbgﬁybectﬁeﬁamIprnfile.

sul f oi sopht hal ate; or aliphatic dicarboxylic acids
This is because the cross-sectional profile of the extra-fine .

C

‘fibers derived from the splittable conjugated fibers of the type
may have sharp shapes, and therefore, the nonwoven fabric that
contains_the extra-fine fibers of the type is favorable for
removing oily stains. Such splittable conjugated fibers may
be mechanically processed by hydroentangling or by
needlepunching or may be chemiéally'processed.for dissolution
and removal or for swelling and shrinkage to give the extra-£fine
fibérs 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, forexample, polyester polymers, polyolefinpolymers,

polyamide polymers, polystyrene polymers, polyacrylonitrile

aci ds

polymers, polyvinyl alcohol polymers, and ethylene-vinyl

alcohol copolymers. One or more such polymers may be used for

one compoﬁent 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 aciad, isophthalic acid,



such as azelaic acid, adipic acid, sebacic acid; or their esters; and diols"

such_as ethylene glycol, diethylene glycol, 1, 3-propanediol,
‘1, 4-but anedi ol , 1, 6-hexanedi ol , neopentyl glycol, 79 JAN 2007
cycl ohexane-1|, 4-di met hanol, pol yethyl ene glycol, polytetranethyl ene glycol.

Preferably, at least 80 nold of the <constituent units of the polyesters are

ethyl ene terephthalate wunits. The pol yam des include, for exanple,

al i phatic pol yam des .and sem aronmatic pol yam des of which the principa

conponent is nylon 6, nylon 66 or nylon 12. They may contain a m nor anpunt
hese resin_cogponents

f athird T | ugat i hal f
Lo “give DRERTRIEBS: 3ot FREFEOTEAGE spedifeal |y HTHAGHE - For *cEbxanpl o

.two resin cgnponents nmay be conjugated into biconponent fibers having a

chrysant h&mim{ faFeEPABYPREBSEY s6ERABAAl  profi fedrAloarbaxyAePRanytesin
conponents are alternately radially aligned; into those having a

bi net al - parcefass sulfsdsgphthahateprofi féivhathe clicasborpliesapiddnponent s
are alternately layered; or into those having a sea/island patterned

cr oss- secsighds prefaieacidwddipicaands sebagrie aesi nordidneastens g

di spersed in a sea matrix of the other resin conponent. O the splittable
conj ugat ednfli béislef dincse dgypethylzne 9glido2007diebrytenéheguyedqnt t er ned
fibers and binetal -patterned fibers are preferred for use herein, since the

extra-fine, Bi-peopafedived 1f, uomuthaedaBY , hay,es -heshaidd i 10S Sn&SFdn R
profile and therefore
glycol, cyclohexane-1,4-~dimethanol, polyethylene glycol,
C _ polytetramethylene glycol. Preferably, at least 80 mol% of the-
| . constituent units of the polyesters are ethylene terephthalate
units.
The polyamides include, for example, aliphatic polyamides
-and semiaromatic polyamides of which the principal component
isnylon 6, ﬁylon 66 or nylon 12. Theymay contain aminor amount
of a third componeht.
The conjugation morphology of these resin components to
give the conjugated fibers is not specifically defined. For
C ! example’, two resin components may be conjugated into bicomponent
fibers having a chrysantﬁemum-patterned cross-sectional
profilé in which the two resin components are alternately
radially aligned; intc those having a bimetal-patterned
cross-sectional profile in which the two resin components are
alternatelylayered;orintothosehavingeaseé/islandpatterned
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,



they are nore effective for wping of f stains, especially for w ping off
oily stains. In the invention, heat-fusing fibers nay al so be used. 9 07
Cont ai ni ng heat-fusing fibers, the shape stability of the C nonvvovezn #%ZQC
f-or wi pers of the invention is inproved. Preferably, the proportion of the
extra-fine fibers in the nonwoven fabric that contain heat-f using fibers
Is at least 50% If it is smaller 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 therein is at Ieast 80% In_this eat -fusi.n flbers may be
those. of CHSTIR AL M TS ep Ao BBy oo R i f
core-sheath type heat -f usi n¢ conjugated fibers of at |east tvvo re5| n
conponent&r¢ REELRTHYA fORSE e fius FARCR Fhverit t1g et Al besp gleaivgd
non-fusing part of the fibers acts to retain the fiber strength. Regarding
t he nel tfrmn pbéemmayfhane afslwrycrosponeat dontl prefillseard tieriedorgesi rabl e
that the nelting point difference between the extra-fine fibers and the
heat - f usitite ¥ isrer motrbhadf Eoansivé o wiipdngoofBveraimdy iespeciadl lvedstr 10C in
order that the extra-fine fibers do not fuse with the heat-fusing fibers.
For the cappionendff wilyhedadals.fusing fibers, various 6 2 9 JAN 2007

conbi nati ons may be nentioned, including, for exanple, 6-nylon/polyethylene,
pol ypropyl ene/ pel ¥ekhyheBRt1i0R0! NOALPYLENRS Of TWyd 8N qnak M s AR als@gcopol yner,
Containing heat-fusing fibers, the shape stability of the
(‘ _ nonﬁoven fabric for wipers of the invention is improved.
Preferably, the proportion of the extra-fine fibers in the
nonwoven fabric that contain heat-fusing fibers is at least 50%.
If it is smaller than 50%, the wiping capability of the nonwoven
fabricwill worsen. Especialiy when the nonwoven fabric is used
for ﬁiping off oily stains, the propdrtion of the splittable
conjugated fibers therein is at least 80%. In this, the
heat-fusing fibers may be those of a single componeht, put are
preferably side-by-side type or core-sheath type heat-fusing
(;I conjugated fibers of at least two resin components including
those not fusing in heat treatment, since the non-fusing part
of the fibhers acts to retain the fiber strength. Regarding the
melting point of the fusing components of the fibers, it is
desirab;e 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, varilous



pol yest er/ pol ypropyl ene, pol yester/pol yet hyl ene, 6-ny|on/66-ny|on and

hi gh-density pol yester/lowdensity polyester, but these are not q;ggp&g&T
The nonwoven fabric for wi pers of the invention contains C the extr

fi bers mentioned above. For realizing excellent oil-renoving capabilities
and flexibility thereof, it is nore desirable that the nonwoven fabric is
conposed of 100% extra-fine fibers. The other f ibers that maybe conbi ned
with the extra-fine fibers in the invention are not specifically defined,
and may be any of various natural fibers and synthetic fibers. The met hod
of producing,the, nonwoven_ f r|c of. the invention is
speC|f|caFP&b&8Ftﬁ885 FB7Y ex ?WNQ§DF%°n4ﬁ;y B@cﬁ&qﬁﬁg'of%PFbe?xﬁEB €that are
pr epar ed acco to C drylaylng of carding, air- Eun bondi ng or
to wetlay nBY Pgoiﬁ@tFY%@Femebs are preP@i&BF9PYéﬂH%ﬁPPgYﬂ hylene,

webs, sem random |l aid webs or parallel-laid webs. In the invention, it is
espeC|aIIPOéYEF@PE%?ée(ﬁEhY@ﬁée VibElr webs areetateed by nﬂﬁpﬁgYmgxtous

.fibers such as extra-fine fibers and heat-fusing fibers nentioned above

fol |l oned bplypsberépohyprbppilenco fiber webs potpestey/polypetiaybeme. process
or an air-laying process. In case where the extra-fine fibers are derived
from 7 269ngAbn2667nykphittahlie hoghugehettyi bpsSybytaeLhow €ansytgi vi di ng
them the splittable conjugated fibers nay be processed into the intended
extra-fingoliiyesterbebatethbey are Hot Nednipdeiddber webs, but

The:nonwoven fabric for‘wiperé of the invention contains

_ Cf the extra-fine fibers mentioned above. Forreali;ingexgellent
) oil-removing capabilities and flexibility thereof, it is moré
desirable that the nonwoven fabric is composed of 100% extra-fine
fibers. Theotherfibersthatmaybecombinedwiththeextra-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 invenfiqn is not specifically defined. For example, it
may be formed of fiber webs that are prepared according to

C drylaying of carding, air-laying, spun-bonding or to wetlaying.
The fiber webs are preferably random-1aid webs, semirandom-1laid
_webs or parallel-laid webs.

In the invention, it is especially preferableithat 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



It is desirable that the splittable conjugated fibers are formed into fiber
webs and, after the resulting fiber webs are |ayered, they are nech?p[@@u@#
processed by needl e-punching or water-jet treatmnment whereby the spl fttabl
conjugated fibers in the |ayered webs are divided to give the intended
extra-fine fibers therein and the resulting extra-fine fibers are entangl ed
at the sane tine through the treatnent. In this process, the fiber-to-fiber
bondi ng in the nonwoven fabric produced nay be nore strengthened . The
nonwoven fabric for wi pers of the invention has, in its surface , linear
and/ or dot-1ike bonded regi ons and non-bonded regions, and therefore has

the abili Splidtande epnivgatedsibers by mpekanical Iy divAdinerthimdéber egi ons
of the nonwoven fabric act to wipe of f light dirt such as oily stains, and
t he bondedépldditahde corjeadtedfiberainy befpmalessgibintettdrm intanded
Therefore, the nonwoven fabric exhibits its ability to wi pe off various -
types of dixtira-fineh€ibendesefexg ey ulre fohesd ialtn Farddry webisxeduand are
harder than those in the non-bonded regions. Therefore, the fibers in these

regions afre f®geserhptkittRid Bhe spiRtRabALl chehidSteNEibbaknire tormddi tion,
t he bonded regi ons enhance the w ping performance with the nonwoven fabrlc

This is %%U;@fbelaﬁe%vam EE%eE'ﬁ@réQQl%@H@*ﬁ% WQBBC&% 1& Lppg, the

nonwoven fabric 1s, as a whole, toughened in Sone degree JAN' 2007

and it weld,, fy‘érger h@ch?ﬁlé pﬁﬁ&&sﬁa n%ﬁ%e&ﬁ@' QnBBEEgtdf’QﬁtéP 3ddi tion,

t he nonwoven~“fabric a non-bo re | eepsTIfts

sof t ness. t’%%%%&gh@q}ﬂéretb@etﬂkogﬁ(\flgpagfgé68 jugated fibers in the layered

(“'—_ webs are divided to give the intended extra-fine fibers therein
and the resulting extra—finebfibers are entangled at the same
time through the treatment. Inthisprocess, the fiber-to-fiber
bonding in the nonwoven fabric produced may be more strengthened.

The nonwoven fabric for wipers of the invention has, in
its surface, linearand/ordot-likebondedregions and non-bonded
regions, énd.therefore has the ability to wipe off various dirt.

| Specifically, the non-bonded regions of the nonwoven fab_ric act
to wipe off 1ight dirt such as oily stains, and the bonded regions

C 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:rggions
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



wel |l follows even three-dinensionally patterned faces of the articles to be

cl eaned with it. It is a matter of inportance that the bonded regi orzs JAN 2007
account for from10 to 80% of the surface area of the nonwoven fabr'%. g]

1f the area of the bonded regi ons exceeds 80% the nonwoven fabric will be

too hard, and the its feel to the hand and its wi ping performance wll
worsen. If so, in addition, the extra-fine fibers that are effective for
wi ping off light dirt such as oily stains will be coveredwith resin, and,
as aresult, the oil-wiping capability of the nonwoven fabric will worsen.
On the other  hand, if the area of the bonded regions is smaller than 10%
the fiber@Reobf d'sick Hdssdei shackand vhilsdpedah@r: KiPi0gf @RRT2bioR he
nonwoven fabric will readily fluff up. If so, the nonwoven C fabric could
not resi sin@dlddiiomathe Rpsierensiali e adgodnshbaineg - boade & reghersoven
fabric wll be readily deforned and could not be used repeatedly. For
better w andgitdpedpsiils safitfrecss . f Robbirdgngldvst Ahe enamgowers hf Algri@si st ance
of the nonwoven fabric, the bonded regions preferably account for from 10

to 50% mesrl PporiersaEdverd rtomekd dimed¥HonHla yopadedrred 6asesnof hehd nventi on
may be formed by the use of a resin binder. For exanple, a resin binder of

enul si on apBycbhes Usedpe ThEehéd@eri¥gsif, i ncl udes, for exanple, acrylic 9 2
9 JAN 2007 resins, acrylate copolynmer resins, polyurethane resins, vinyl

acetate copol ynp ; k@shdiSt e 280X )hpbet Rt e Hh St HE BBRaBEE 16 CARY YL
resins, but is not limted to tﬁem
- for from 10 to 80% of the surface area of the nonwoven fabric.
Cf If the area of the bonded regions exceeds 80%, the nonwoven fabric
) will be too hard, and the its feel to the hand and its wiping
| performance will worsen. If so, in addition, the extra-fine
fibers that are effective for wiping off light dirt such as oily
stainswillbecoveredwithresin, 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 satislfactorily fixed, and the surface
of the nonwoven fabricwill readily fluffup. If so, thenonwoven
C | fabriccouldnotresist toexternal physical shock suchaswashing,
and the nonwoven fabric will be readily deformed and could not
be used repeatedly. For better wiping capability, surface
fluffingresistance andwashing resistance of the nonwoven fabric .
the bonded regions preferably account for from 10 to 503, 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 incﬁludes, for example, acrylic



The nethod of form ng the bonded regions is not specifically defined. For
exanple, the layered fiber webs may be partly bonded by enboss-roll'@g N?@
a resin binder may be transferred onto themthrough gravure-roIHlng _ﬁ é
invention, when a gravure roll is used, it is desirable that a pattern of
continuous lines is formed. For exanple, the patterns of (I) to (IIl) in
Fig. 1 are preferred as they better the w ping capability and the design of
t he nonwoven fabric. |In addition, it is desirable that at |east apart of
the fibers in the non-bonded regions of the nonwoven fabric nay be enbedded
in the bonded regions for further inproving the washing resistance of the
nonwoven F&BINE.: FRFYIFHS COPRAYRSHRIRYS 19 dislYuredhagef spada sty huinyhe

di stance between the nei ghboring bonded regions can be at nost 20 nmm

pr ef er abl §catatescoplymernees ingr efegoatyl ywedsdom and Stymendnachelioventi on
the bonded regions may be fornmed to have a dot-like pattern of, for

exanpl e, ¢odMpitwet\Vresind| goull. idHavenglithheedats ethiemt he nonwoven fabric may
be nore flexible, and its ability to wipe off oily stains may be i nproved.

The bonded regiR@s mebhdie arcopbimahbontied tmddaeakghahker dsansh$ he dot -
| i ke pattern nentioned above, and various patterns may be enployed for the

bonded reghonsriBfa e Adanr W Fsrt&&:ﬁgd@p&hbhfafgfed fiber YepbhhfP07 The

bi nder having perneated through the thickness of the nonwoven fabric for

W pers Ty D5t ORI hattb RN UHRALN eA9Thg, Obr! RerEOMNW AL ALY 0L MY be
y per neat t hr oug ‘

transferred onto them through gravure-rolling. In the

C inventj.on, when a gravure roll is used, it is desirable‘ that

a pattern of continuous lines is formed. PFor example, the

patterns of (I) to (IIX) in Fig. 1 are preferred as they better

the wiping capability and the design of the nonwoven fébric.

In additién, it is desirable that at least a part of the fibers

in the non-bonded régions 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 :t;egioﬁs

are so formed that the distance between the neighboring bonded

C' :fegions 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
adot-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 linearpatternand thedot-like

pattern mentioned above, and various patterns may be employed

for the bonded regions in accordance with the object thereof.

10



t he depth of the nonwoven fabric, depending on the drying condition after

t he binder resin application. In any case where the binder resin haszqﬁﬁN2%7
| ocal i zed around both faces of the nonwoven fabric or uniformy perfated
through ¢ the depth thereof, the nonwoven fabric is prevented fromfluffing
up and its washing resistance is good. However, the binder resin |ocalized
around the faces of the nonwoven fabric is nore effective for increasing
the surface strength of the nonwoven fabric and for enhancing the w ping
capability thereof to renove persistent strains. In that condition, in
addition, the nwoyven fabric is soft and ma Il fif.to the hand, and it
may wel | fol | ow 2ﬁlPﬁ?£ fﬁpﬁgh§F5W§PF§gp5?¥%?%@dj¥hEb%CBFeFﬁéxgégﬁicIes to
be cleaned with it. To that effect, the wi ping_ _capability of the nonwoven
fabric of XIWKARR fadriet EF%F.WJrPPJané“WoH\ﬁoseﬁa%é%%icalfwn iRRdts feceshe
invention, it 1is desirable that at |least a part of the individual fibers in
t he non- b@fdddrer agryeyesr Eabrkedopymanddondddnmdg eermeatedc tbreolgh some
fibers in the non-bonded regions of the nonwoven fabric are enbedded in the
bonded redihensdepith ar£ ther ebnwbiveed.fabinmid, halemantliiig oop the dagiogen
fabric well keeps its soft feel and its wi ping capability, not so nuch

fluffing wonditieavefitesr theubindefidresinvaphilngatesnst ance is good. The
nonwoven fabric 11 2 9 JAN 2007 of the type is very favorable for w pers.

The nonwoven f alyni#ny @4s¥ivRBES tdie b headA¥E8BLL DA shAser D8caBPO¥@aBRhoNed,
l'inear and/or dot-like bonded regions. For
' both faces of the nonwoven fabric or uniformly permeated through
( 3 the depfh thereof, the nonwoven fabricis preventedfrom fluffing
| up and its washingresistance is good. However, the binder resin
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 sti"ains. In that condition, in addition, the
nonwoven fabric is soft and may well fit 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
Q 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

11



better w ping capability and better washing resistance of the nonwoven
fabric, the bonded regions are so forned that the distance between tm

nei ghbori ng bonded regions can be at nost 20 nm preferably 2 to 1@ N 7607
the di stance between the neighboring bonded regions is larger than 20 nm

“the dinensional stability of the nonwoven fabric will |ower and the washing
resi stance thereof will also lower. On the other hand, if the distance
"‘between themis smaller than 2 mm the nonwoven fabric wll have a hard

feel. For keeping the oil-w ping capability of the extra-fine fibers as
such and fgr-ensuring,better mashing resi stance of the nonwoven fabric, the
di stance Bé&t WBEnT¥RE iReVERBof FHGTBBABCHCF c¥iBRESi s nost preferably from 2
to 8 mMmm The di stance between the nei ghboring bonded regions referred Cto
in the inventi oRbpsnenecsemfiabstiqliforanéperacreddrandavenddg@n hasithebt ai ned
by measuring the shortest distance between the ends of the neighboring
bonded regboms-m&héieneflackinéat handbmmaicen fider bonded wegéossof Kdéme
invention may be flat, but is preferably further processed to have a

per f or at ede@teenbisied qeaidabarid thoanBubé besr erdsnaiNgelsie tanice 89 €epabil ity
of the nonwoven fabric. Specifically, owwng to the synergistic effect of

the embosfisfiwpétheraband,t Raebpodadad FRYiGAS iatd R stufme ®fat hendonwoven
fabric, the wiping 12 2 9 JAN 2007 capability of the nonwoven fabric is

further bgitergde WQids tﬁ@w@@i@ﬁsoil;aﬂf@% ¥nded FRELohBecAOMONEMISPri ¢ thus

havi ng such - an enbossed surface wel | | ows even three-dinensionally
' 20 mm, preferably 2 to 10 mm. If the distance between the

C 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 tp 8 mm.
The distance betwéen the neighboring bonded regions referred

C 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
inventién 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
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patterned faces of the articles to be wiped with it to exhibit its w ping
effect and, in addition, it is believed that the extra-fine fibers_could
nmore readily appear on the surface of the nonwoven fabric of the t&ﬁemﬂdﬂiﬁ
act to wipe off light dirt C such as oily stains. For processing the surface
of the nonwoven fabric to nake it have an enbossed pattern, for exanple,
enpl oyable is a nethod of hydroentangling that conprises spreading fiber
webs on a belt support of a neshed resin net or netal net foll owed by
applying water jets to themto thereby mneke the constituent fibers

ent angl ed. Irﬁ_t hj s 8ro ess, the height difference between the knuckl es of
the weft SHRFRHOSY OS5t AThBOREPECB AL abtd s Fugdites ket ekt er AP 180 t he
nonwoven fabric webs, and the nonwoven fabric thus processed is to have C
t he i nt erRfBtRNEAss $bgTrpaft bf e ithe memrvween LAY cefphsydyENd fseichit i s
anot her nethod of applying an enbossing roll to the nonwoven fabric under
pressure &o ¢hepebyd nekeieke nEhMovEnLldedr evehatdtere dimearsdedadityossed
pattern. In the invention, preferred is the nmethod of hydroentangling,

si nce t heatdremnesh fatakr bf o catded eshebebd wiped aiehai sofd efddbiand, even
after washed, it well keeps the enbossed pattern. The nonwovenfabric thus

havi ng sualy anipEmpsFerediatde n iMhddiIG e AroGessed iwviel thalki réer resin
or the like to formthe bonded regions therein. 13 29JAN2007 The enbossed

pattern réift&rar—@q_ﬂeofﬁ%b%%ncﬂﬁid%f@rﬁ@iiiﬁﬁQﬁg;ie!ag' bR the JBifeds oFent i oned
her ei nabove. For exanple,. a nonwoven fabric having a pattern as in Fig. 2
may be usgfl hBnwoven fabric of the type to act to wipe off light dirt
C* such as oily stains. For processing the surface of the nonwoven
| fabric to make it have an embossed pattern, for example,
emplovable 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 therehy
~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 ontc the NONWoven
fabric webs, and the nonwoven fabric thus processed is to have
C the intended embossed pattern on its surface. Also erriployable
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.
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the invention. In case where the nonwoven fabric of the type having such an
enbossed pattern is used in the invention, it is desirable that th(? gh_zmp@g?
di fference between the hills and the valleys of the pattern is at ast %
‘of the thickness of the nonwoven fabric. If having the height difference of
at least 20% the surface area of the nonwoven fabric increases and
therefore the length thereof to be in contact wwth dirt is prol onged.

Havi ng t he advant ages, the nonwoven fabric is nore easily handl ed when used
for wping off dirt. In addition, the dirt to be wi ped off may be
physically caught by.the hills of the. enbossed pattern of .the nonwven
fabric and it %ﬂ'ﬁﬁ t%'btfoesfsoer p%qqrnadjr‘f‘éﬁreerﬁetfttl?e %&?ﬁ%i@r t hese
reasons, the w pi n% capabi | i tg of the nonwoven fabric is much nore
enhanced.2C9BrERBEC SBREEHRAFEPENE &S DEZGERELPNCL hd RRITETP IS t he
nonwoven fabric, and do not nove to other articles to stain them that are

| eaned wid RODMOVIRINREPEACT BaYied a PatheMepghin Big f & BAF¥ebe sugedliner t han
20% the surface of the nonwoven fabric wll be flat, and if so, the
nonwoven Hlebdingeadilod .nofnwed e oetaxte tihier noamdvensfabpiag L dgebitlyipiey coul d
not be so good. If so, in addition, the dirt once caught by the nonwoven

fabric wiHdvimpsadio aof keboaskidcbasteépnsiai nsédein dhe tihgrantaent, at, it is
further desirable that the hills 14 2 9 JAN 2007 are formed to .be both i.n

the bonded gegieaplandnbhetnomdaitediredirente Hotgebartig Himhe dbet h in the
bonded regi ons and the non-bonded regions, the hills inprove the w ping
capabi | i tpheDhralleys of the pattern is at least 20% of the thickness of
C*- the nonwoveﬁ fabric. Ifhavingtheheight difference of at least
20%, the surface area of the nonwoven fabric increases and
therefore the length thereof to be in contact with dirt is
prolonged. Having the advéntages, the nonwoven fabric is more.
easily handled when used for wiping off dirt. In addition, the
dirt to be wiped off may be physically caught by the hills of
the embossed pattern of the nonwoven flabric and it may therefore |
well adhere tothenonwovenfabric. Forthesereasons, the_ wiping
capability of the nonwoven fabric is much more enhanced.
C Morecover, 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
difference is smaller than20%, the surface of the nonwoven fabric
"will be £lat, 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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t he nonwoven fabric to well follow even the surfaces of non-flat articles
to.be wiped with it, and, in addition, the nonwoven fabric of the#%’ﬁ@ﬂﬂf
much i nproved washing resistance. Mreover, the hills overlap wt

~bonded regions, and they are nore hardened as the constituent fibers are
concentrated therein. Accordingly, the thus-hardened hills are nore
effective for wiping off persistent stains. As so nentioned herei nabove, the
nonwoven f abric f or wipers of the invention has bonded regions in which
the surface of the nonwoven fabric is prevented fron1f luf f ing up Even

after n d .points, of .the co.nstitu fibers, of t
Ponvoverts dﬁoc’rr.mcerhﬁég B O TR R BEL the Tt et ot

def or med. Accordl t he bric can be used r epeat ed . In case
where extT&THhe i §°ﬁ"§9 nb‘\’,\&‘f‘gg’gt r el thedbaisderrIirRs AdA n fabric

Is effective even for wp g off extrenely fine dirt. The advantage of the
nonv\overp‘?%ﬂ?%de%ﬁfetgﬁéntsyp he hiHa 1mpraEe te wipdnchcapahitlih® @f rt and
may readily hold it on its surface. The nonwoven fabric of the invention is
usabl e figre panwouen s towd chfatéowfererethrpurdans ek piory- ik e net al
articles such as jellies and for w ping dishes, tables, glass articles,
el ect ri campptiesndes bef uwipedumwe thgds, canéer in additidn 2 thel AiR@H7en The
W pers to be obtained in the invention are highly resistant to washi ng and
can be ussskicepedt atley, typel hher efuwhe impeyvedewashnan aalsistance.
Moreover, the hills overlap with the bonded regions, and they
(:‘-,: are more hardened as the constituent fibers are concentrated
therein. Accordingly, the thus-hardened hills are more
effective for wiping off persistent stains.
As somentionedhereinabove, thenonwoven fabric forwipers
of the invention has bonded regions in which the surface of the
nonwoven fabricispreventedfromfluffingup. 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
C 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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EXAMPLES The invention is described in nore detail with reference to the
follomﬁng Exanpl es, which, however, are not intended to restrict t ¢ ﬁﬁ

of the invention. In the Exanples, the physical properties were sure
~~according to the nethods nentioned bel ow. Thickness of nonwoven fabrlc. The
t hi ckness of a sanple is nmeasured at 10 points under a load of 12 gf/cn®
applied thereto, and the data are averaged. Height difference in enbossed
pattern of nonwoven fabric: A CCD | aser dislocation sensor, LK-2000 (by
Keyence) is used. Wth no |oad applied thereto, the thickness of a sanple

C is neasured ak 6.valle ttons thereof ta are
aver aged, and ?hg HFPPEPe%g BB &E%ﬁn?ﬂe gmggﬁv%Pgaﬁ 1°Psaﬁ?vﬁﬁgg By the

t hi ckness of the hill peaks. This indicates the height difference. Exanple
1. Split C&5iLEtasH| tyaEsimyepd %.%uaeér%%%e%%%mwd BReFeferef

alternatel y-layered nylon 6 and polyethyl ene terephthalate (Kuraray's
WRAMP, h&beHgadef erepemdcal-3.8 dtex and a fiber length of 51 mm al one
(100% were fed into a carding 16 2 9 JAN 2007 nachine and processed into
fi ber webs. The resulting webs were processed by hydroentangling whereby the
constituent fibers were divided into extra-fine fibers and the thus-split
extra-fine fibers were entangl edEXAMPIES hus processed by hydroentangli ng,
The invention is described in rﬁore detail with reference
to the following Examples,.which, however, are not intended to
(ii restrict the scope of the invention. In the Examples, the
physical properties were measured according to the methqu
meﬁtioned 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, LEK-2000 (by Keyepce) 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 coﬁjugated 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

16



the webs were coated with an acrylic resin (by Ni ppon Carbide) wth a
gravure roll having a waved pattern of Il in Fig. 1. The area rati(zsgof f\mﬁ]
pattern is 13% the binder pitch is 3.2 mm and the binder anount i é&

-g/ m2. The process gave a nonwoven fabric for w pers, having a nmass per unit
area of 80 g/n2. The nonwoven fabric was observed, and was found to have

| i near bonded regions fornmed of the acrylic resin and non-bonded regions.
The nonwoven fabric was observed in nore detail, and it was confirmed that
sonme ends of the extra-fine fibers in the non-bonded regions were enbedded
in the bonded regions and were fixed therein. The distance between the

nei ghbor iBRFHEFI8B IRER RS &thdns oot T YRES - dathe s std inanvieRe Wergbric are’
given in Table 1. Exanple 2: A nonwoven fabric for w pers having a mass per
unit ar eprasfesg@dfrdydaceptadgddngwherebysdreecomsihbtuast fabExameire 1 except
for the follow ng changes: The webs obtained in Exanple 1 were processed by
hydr oent ahigtiidegl dnta ketrandiarefpaéisraed tied tSms tdmEiit kectret- faakt ern was
transferred onto the webs, and the webs therefore had the enbossed

herri ngbanedial terd enthngledt.ai Reter thive HyvvneI babridosas ekRenhyed, and
was found to have linear bonded regions fornmed of the acrylic resin and

non- bondadhd @BbeNFere okl ANNZER acriel 12_WIVEbY abidfoyveirphgenved in

nore detail, and it was confirned that 'sone ends of the extra-fine fibers in

ool o S AL S PIRE L, b 0 D30 %5, ege 1 xed

"area ratio of the pa_t_tern is 13%, the binder pitch is 3.2 mm,

( and the binder amount is 2 g/mz. The process gave a nonwoven
.fabric for wipers', having a mass per unit area of 80 g/mz. 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 sohe ends of the extra-fine fibers in the non-bonded regions
were e_mbeddéd in the bonded regions and were fixed therein. The
distance between the neighboring bonded regions was 3.0 mm. The
data of the nonwoven fabric are given in Table 1.

C, Example 2:

a noﬁwoven fabric for wipers having a mass per unit -area
of 80 g/m® 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 the acrylicresin and non-bonded regions.
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.regions was 3.0 mm See Table 1. Exanple 3: A nonwoven fabric for w pers
having a unit weight of 80 g/n2 was produced in the sane manner as zg AN 20[}7
Exanpl e 2 except for the follow ng changes: Splittable conjugated ff grs

having a cross-sectional profile of alternately-layered nylon 6 and

pol yet hyl ene terephthal ate (Kuraray' sWRAMP, having a fineness of 3.8 dtex
and a fiber length of 51 nm) 85% and core/ sheath bi conponent binder fibers
of which the core is polypropylene and the sheath is polyethyl ene

(Dai wabo's NBF(H), 2.2 dtex, 51 mm 15%were fed into a cardi ng machi ne and

processed_into fiber megs“ The resulting webs were Erocesseg b¥
hydroentaﬁbpiﬂﬁnﬁpﬁﬁﬁrgﬁ Tife¥ef PPESEVEYf 1 BePeT Geretatyi dBBdi At oWaRtra-fine

fibers and the resulting fibers were entangled. Thus processed, the webs
were heat cBfizMgdt A&adi ntre f PBEPs ofheiig nevera-£hRpelyibefgscn the
di stance between the nei ghboring bonded regions in the nonwoven fabric thus
produced nas-Boddathrepommbaelembagbieghiat tlve bEndedl redlons modweeea fabric
for wipers having a mass per unit area of 80 g/n2 was produced in the sane
manner asfire@xaéhpkeif. tThewhishandwviereveeh hehacngigbboesng bosdadt
applied. See Table 18 2 9 JAN 7007 1. Conparative Exanple 2: A nonwoven
fabric forewtiprsSwAavVBNg AmMSSederanly t1.area of 80 g/ n2 was produced in
the same manner as in Exanple 3, to
Example 3: '
A nonwoven fabric for wipers having a unit weight of 80
C: g/m’ was produced in the same manner as in Example 2 except for
the following changes: 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) 85% and core/sheath
bicomponent binder fibers of which the core is polypropylene
and the sheath is polyethylene (Daiwabo's NBF(H)}, 2.2 dtex, 51
mm) 15% were fed into a carding machine and processed into fiber
webs. The resulting webs were processed by hydroentangling
(:' whereby thesplittable fibersweredividedintoextra-finefibers
and the resulting fibers were entangled. Thus processed, the
webs were heat-set and the binder fibers therein were thereby
fused. The distance between the neighboring bonded regions in
the nonwoven fabric thus produced was 3.0 mm. See Table 1.
Comparative Example 1:
A nonwoven fabric for wipers having a mass per unit area

of 80 g/nF 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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whi ch, however, the acrylic resin was not applied. See Table 1. Conparative
Exapple 3: Splittable conjugated fibers having a chrysanthenmum pat'ézeggwmm
cross-sectional profile of radially-aligned nylon 6 andpol yethyl ene*.
~terephthalate (having a fineness of 2.2 dtex and a fiber length of 38 mm
40% and pol yethyl ene terephthal ate fibers (having a fineness of 16.5 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/n2 in terns of the solid content of the enulsion) ,
and then heat-set at 150C C for 3 m nutes whereby the constituent fibers
were bonded to each other to give a nonwoven fabric for w pers. See Table
1. Table 1 nmass per unit area Thickness Bonded Regi ons Height Difference
(% /2 ¢omyasatavEdsRBRYe FAttern Exanple 1 80 0.54 13 15 Exanple 2 80
0.52 13 38 Exanple 3 80 0.51 13 33 Conp. Ex. 1 80 0.57 0 41 Conp. Ex. 2 80
0.54 0 39 ConpA BuwYerbfaRrgcldor Wipelr® RagihaNe 20055 pPEreundhwoned fabrics
for wipers obtained in the above-nenti oned Exanpl es and Conparative Exanpl es
wer e wor kefl 80 g/m?* was produced in the same manner as in Example 3, to

which, however, the acrylic resin was not applied. See Table
'1_,
. Comparative Example 3:

C ' Splittable - conjugated fibers having a
- chrysanthemum-patterned cross-sectional profile of
| radialiy-alignednylon 6 and polyethylene terephthalate {having

a fineness of 2.2 dtex and a fiber length of 38 mm) 40% and
polyethylene terephthalate fibers (having a fineness of 16.5
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 spﬁ:ayed with an acrylic emulsion (15 g/m? ir_x 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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into wi pers, and evaluated in the manner nentioned below. The results are
given in Table 2. 'Evaluation of fluffing resistance: 0.1 g of water i@ A 7
dropped onto a mrror face through a syringe. A w per sanple of 15 cn#Jq%@
emis folded in four. An operator carries the wi per sanple in the hand, and
circularly noves it 10 tinmes on the mrror face to wipe up the water. Then,
the thus wiped mrror face is checked for the fiber |leavings thereon from
the wi per sanple. Thus tried, the wiper sanple 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.5Q fiber leavings founpnd, C 1: 51 qr nore

" fiber |eavings iﬁﬁnuROHW%X%ﬂnnﬁ%9¥%8F wggﬁinﬁlpﬁgﬁstﬁhgﬁ}nﬁgsdﬂbré: 20 cm X
20 cmis marked on a wiper sanple, _and the sanple is_washed 5 tines

accor di ng?RYV e Hee Rk ¢4 ExadP Lesefpg - rpafat ivep Sranples, vaEs Herkede
shrinkage percentage of the sanple is neasured. Based on the CD (cross

di r ect i ondnte wiipekesgeapdraentzajeed Hor bbe mannexsaspltéonsdebal owt edlisn 3 ranks
as follows: A less than +/- 3% 20 2 9 JAN 2007 B: +/- 3%to 5% C nore

t han +/ - ®B8gults are given in Table 2.

Evaluation of fluffing resistance:
0.1 g of water is dropped onto a mirror face through a

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 triéd, 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.

(;j 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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Eval uati on of wi ping capability to renove oily stains: On a glass sheet, a
circular seal is inpressed with oily ink. A wper sanple of 15 cnkég}g gﬁ}'
is folded in four. An operator carries the wi per sanple in the harfd b
~conpletely wpes off the oily filmwith the wi per sanple. The nunber of r

W pi ng operations that has been done before the filmis conpletely w ped
off is counted. Evaluation of w ping capability to renbve 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 dried. After
dried, the ab?or nce % ) of the glass sheet is nmeasured. The gl ass sheet
is set ofi‘th&/sanpl&®sthnd of a rubbing fastness tester. A w per sanple
having a controlled water_content of 100%is fitted to the friction probe
of the FéstBPreabPRht4 i%¥ noved once back and forth on the gl ass sheet to
w pe off the stain. After this, the absorbance (C) of the glass sheet is
measur edEvadestdppgofovwindngorppabhyityutoi vemov@eotibyrebadhisstain renoval

i s obtained. Degree of stain renoval = (C- B)/(A - B) x 100. Evaluation of
feel: The feel Onfa edassnsheetsampieduldrheehanis iisnpeneedaeal edthi 0iByr anks as
follows: 21 2 9 JAN 2007 A: Soft to the hand. B: Alittle hard to the hand.

ink. A wiper sample of 15 cm x 15 cm is folded in four. An
operator carries the wiper sample in the hand, and completely
wipes off the oily'filmAwith the wiper sample. The number of

wipingoperations that hasbeendonebeforethe filmis completely

)

wiped off is counted.
Evaluation of wiping capability to remove persistent stains:

Theabsorbance(A)ofziglasssheetismeasuredu Moriwiper
(by Sumiko Lubricant) is circularly applied to the glass sheet,
and dried. After drled, the absorbance (B) of the glass sheet
is measured. The glass sheet is set on the sample stand of a
.rubbing fasfness tester. A wiper sample having a controlled
water content of 100% is fitted to the friction probe of the

C 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 foilowing equation, the degreé 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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C. Hard to the hand. Table 2 Fluffing Washing O | Stains Wping Persistent
Stai ns Feel Resistance resistance Capability Wping Capability Exanple 1 5
A9 56.4 A Exanple 2 5 A9 57.0 A Exanple 3 5 A8 51.2 Ato B JAN 2007
~Exanple 1 2 C8 6.6 B Conp. Exanple 2 3 B9 10.2 B Conp. Exanple 3 3 to 4
B 7 16.4 C As is obvious from Table 2, it is understood that the w pers
- formed of the nonwoven fabric of the invention have good w ping

capabilities and washing resistance. As described in detail with reference
toits preferred enbodinents, the nonwoven fabric of the invention exhibits
excel l ent wi_ping capabilities to renove any and every dirt including oily
stai ns aftd petsi $PehfesPaPfs under any cleaning conditions. Wile used for
w ping off dirt, the wipers formed of the nonwoven fabric fluff up little.
As theirBwadhilagtleebpstaticethe Bevd; the wipers are usable repeatedly. 22 2
9 JAN 2007 What is clainmed is: 1. A nonwoven fabric for w pers which
cont ai nsCextpzd tonthei bangd.conprising, |linear and/or dot-like bonded
regions forned by a resin binder and non- - bonded regions on its surface, the
bonded regi ons

Table 2
Fluffing Washing Oil Stains Wiping | Persistent Stains Feel
Resistance | resistance Capability Wiping Capahility
Example 1 5 A 9 56.4 A
Example 2 5 A 9 57.0 A
Example 3 5 A 8 51.2 AtoB
("_ Comp. Example 1 2 C 8 6.6 B
-1 Comp. Example 2 3 B 9 10.2 B
Comp. Example 3 3to4 B 7 16.4 C

As is obvious fromTable 2, it is understood tha.i_: the wipers
formed of thle nonwoven fabric of the invention fnave good wiping
capabilities and washing resistance.

As described in detail with reference to its preferred
embodiments, the nonwoven fabric of the invention exhibits
excellent wiping capabilities to remove any and evél;y dirt

(; including cily 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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account for from110 to 80% of the surface area of the nonwoven fabric and
t he di stance between the neighboring bonded regions is at nost 20 gghu%.
The nonwoven fabric for wipers as defined in claim 1, of which the é@@
has enbossed patterns of such that the height difference between the hills
and the valleys of the pattern is at |east 20%of the thickness of the
nonwoven FWBBEi ¢S glatmednéfwoven fabric for wipers as defined in claim1l or
2, which is formed of 100% extra-fine fibers. 4. A wi per nmade of the
nonwoven fabric for wipers of any one of clains 1 to 3. 23

1. A nonwoven fabric for wipers which contains extra-

fine fibers comprising, linear and/or dot-like
bonded regions formed by a resin binder and non-
bonded regions on its surface, the bonded regions
account for from 10 to 80% of the surface area of
the nonwoven fabric and the distance between the

neighboring bonded regions is at most 20 mm.

2. The nonwoven fabric for wipers as defined in claim
1, of which the surface has embossed patterns of
such that the height difference between the hills
and the valleys of the pattern is at least 20% of

the thickness of the nonwoven fabric.

3. The nonwoven fabric for wipers as defined in claim 1

or 2, which is formed of 100% extra—-fine fibers.

4. A wiper made of the nonwoven fabric for wipers of

any one of claims 1 to 3.
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