1 DESCRIPTION Title of Invention: NONWVWEN FABRI C AND METHOD FOR
MAKI NG NONWOVEN FABRI C Techni cal Field 5 0001] The present invention
- relates to a nonwoven fabric conposed af filanment fibers. Background
Art [0002] Spun-bonded nonwoven fabric is frequently used in
absorbent articles, such as 10 di sposable diapers, for its high
breaki ng strength, excellent processability, and good econony.
However, spun-bonded nonwoven fabric |acks overall fluffiness in
nature of the production process &8MPORIETHNN difficult to inpart
i nproved feel to the touch (hand). [0003] For exanple, patent
literature 1 bel ow describes a nonwoven fabric having 15 arcuate

| oops of ”Ifﬂlé)ebﬁ hﬂeﬁt%ri eINORWAOFERU FABRIC WANID  INEEPRER nF@RbyMAKING

airlayin bers on a spun-bonded nonwoven base and

needl e- pgﬁa Vﬁhkﬂﬁ%%ﬂﬁtlng structure. However, when the nonwoven
fabric haV|ng arcuate | oops of fibers inrelief is used in an
absorbent article, |ike a disposable diaper, the arcuate | oops of
fibers feebhdiegicl@dnd scratchy and cause reduction in wearer confort
on the Ci é}?ry. Mor eover, patent 20literature 1 gives no nention of
the % hap the tip of the constituent fibers. [0004] Pat ent

literature 2 bghewddbfGhanasn felhtbsifol Lebrivrien FadicnompeyRIbif A& fibers.
obtai ned by stretching a continuous filanment nonwoven fabric and

separating the stretched filanment nonwoven fabric into hal ves al ong
t he niddé; %éftﬂf t hi ckness direction. The nonwoven 25 fabric

di scl osed s one side fibers torn at the fiber bonds and
fibers dfegoz]into | oop form However, the fluffed nonwoven fabric of
patent literat

re i s ,consi der ny fibers into |00
formon its suSPRRBoRGd pRgoNehFa dbmelsgf IR A T RS
V\he121) ZUC hl@oﬁa.tbﬂﬁ/vdi@arsr o ':]te h}@] lhs@ﬂim}giw st@éhglﬂi}s@d’cbﬂéﬂrt] [ﬁb&dsﬁbﬂlty,sﬁﬂ‘d] gﬁ&d
a |sposa e t he 0 S W . scr.atc nst the ski
P causclramt My shipoatmaioveh Eric TR ARl B i Tong S of
no menti ol wbdudtiohpeocbagnrl 1ok betrediffiguliab ieeas impréead fdel toehs toulPa{iemtd).
literature 3 bel ow describes a fl ocked sheet having flocks (short

fibers)
[0003]
For example, patent literature 1 below describes a nonwoven fabric having
15 arcuate loops of fibers in relief on its surface, which is obtained by airlaying staple fibers
on a spun-bonded nonwoven base and needle-punching the resulting structure,
However, when the nonwoven fabric having arcuate loops of fibers in relief is used in an
absorbent article, like a disposable diaper, the arcuate loops of fibers feel rough and
scratchy and cause reduction in wearer comfort on the contrary. Moreover, patent

20 literature 1 gives no mention of the shape of the tip of the constituent fibers.

[0004]

Patent literature 2 below discloses a fluffed textured nonwoven fabric obtained
by stretching a continuous filament nonwoven fabric and separating the stretched filament
nonwoven fabric into halves along the middle in the thickness direction. The nonwoven

25 fabric disclosed has on its one side fibers torn at the fiber bonds and fibers drawn into
loop form. However, the fluffed nonwoven fabric of patent literature 2 is considered to
have many fibers drawn into loop form on its surface in nature of the production process

described. When such a nonwoven fabric is used in an absorbent article, such as a



5 fixed via an adhesive. The tip of the flocks of the sheet is not
t hi ckened but is angular as a result of cutting, which can provide
poor feel to the touch. Furthernore, because flocks are fixed to a
nonwoven fabric base using an adhesive, a chem cal used in the
adhesive and the |ike can adversely affect or irritate the skin. The
fl ocked sheet has additional problens, such as fall-off of flocks
during use and resultant exposure of the 10adhesive. [0005]
Techni quedispwsailé alidper,fthe lobpsaimill rfeel noratehye agdizd rthe skini tohcauae gediction in
fibers ingclude n |l e chi | ZJ V, fabri .
deposi ti nvgea;rj%ocrotm %gﬂbe?gtggtnﬁg%ﬁ%@gednﬁf@%}lﬁgy %;%\é?lagél% t?i‘g .Sh@aﬂ[cggg%flp of
For exanpdosstitpattdibersl i t erature 4 bel ow di scl oses a process for
producing a norp%)\ﬁ?%tgrgt%fé § He Qx% Hgécﬁge%gqlo%knt?cpﬁ}eg h%ﬁéﬂo@ﬂs Fshm];t fibers}
mechani cal forcé t0 a nonwoven T abri ¢ y contact processing to form
weak&ned fradtvinasadhesivhe Tontp of therftocks titths shqehsgion thickened bubvie wagular as
fabric hayi t t] I re 1
paper . andrg qhip R SDAch 386 BB B0 8 10 Whe IRNERT °BuithériboRd Hecanse
machi ne tibockaiase fikkd te @ sniwovem tfatfrichesss . usiPgt @nadhiesiver atchemidsl beddoin the
t eaches . . ' d reetml '
st eps of aaéigg%l??o %%J gﬁed %g%&l(l: Qg}{%%%{; légf%&aorﬁ lﬁﬁﬁaﬁggt %J);éstﬁu r%lygﬁ%i%? %gﬁ%%s
abr adi ng #dd#ionek pioblents, shaess fallt-¢ff oé Midclrdenng f@0DId] reg@lRet exposure of the
it 6aturs%h§si eescri bes a nmethod for produci ng nonwoven fabric
i ncludi ng shrinking a web and needl e- punchi ng the shrunken web.
Patent literature 7 proposes a nethod for nmaking a nonwoven fabric
sheet by sinply stretching a nonwoven fabric sheet until the
const i tue[ﬂ@%i bers break. The nonwoven fabrics produced by the
met hods accor di . i : i ; i
nave sof t ¢ ouch ol anay ALy e HiSdlcRel i iy R e
pat ent | inesdlgt prrching osmeriaag i mgneovenyfiabsir, ndwdorasitingo shest olikery e a
met hod of , RRKSBL bk Salddkie> for treating a fluffed textured sheet
both i nvol ve eneri zi ng (pr ogessi ng using sand paper). Processing with
sand paper 5 considerably danages nonwoven fabric, making it
difficult to mnimze reduction in breaking strength of the fluffed
nondven [O880)i c. The nethod of patent literature 6 for producing
nonwoven fabri Osdrn&daﬁgﬁi%gml BreRuiE N Belovs Aidchiats hpropésROe tireducing a
[
P8

speed is low, making it fficult to reduce the production cost. e,
met hod f OROTVERFR _gabalcrﬁsﬂ G AERsi o 2Bples aa@ea}a&f)%ggw foat Rapvoven e
literaturgy éomedigRyassihi B8 o ivtakéheiBiofiohsbiv the Toh@itGdht HIRED GRS NG the
that gives the ng woven, fabric ﬁ gr.eat . damage, gakl ngcht,ﬁlff cul t t%
reduce t hROTOYER {40615 haying the mesakertsfl RORPTS 8 T9liTg CpYT &by tHoANBIRIFT a0
fabepc. Gurlbd prockdsily MRl &Hwdvieh hidid 08 4 0A8AF miBatcert rdidct Bleadonkigudnt
JP 11-190]15A ; .

ibers. Patent literature 5 below teaches a method for treating a fluffed textured sheet

including the steps of exerting a dynamic effect on a fluffed textured sheet and abrading

the resulting sheet with sand paper.

[0007]

25 Patent literature 6 describes a method for producing nonwoven fabric including
shrinking a web and needle-punching the shrunken web. Patent literature 7 proposes a
method for making a nonwoven fabric sheet by simply stretching a nonwoven fabric sheet
until the constituent fibers break. The nonwoven fabrics produced by the methods

according to patent literatures 4 to 7 cited above certainly have soft touch (hand).



Patent literature 2: JP 2002-302861A Patent literature 3: JP

2001- 198997A Patent literature 4: JP 50-65645A Patent literature 5:

- JP 59-187665A 20Patent literature 6: JB 54-106676A Patent literature
7: US 4187343A Surmmary of Invention [0010] The invention provides a
nonwoven fabric having high breaking strength and yet 25 feeling
fluffy as a whole with inproved feel to the touch. The invention al so
relates to the provision of a nonwoven fabric that has a reduced
amount ofl0f98ers in loop formand is therefore less likely to fee

scratchy agai nNev][eHﬁeléégi fﬁﬁ%&ﬁéﬁ)}ia@ﬁ mée??fféee@%or ?cg]de&ﬁ"!gté)ﬂ&ﬂedb%c%gm]&)en

41% end of each of which has a fixed en xed a usi on

wi th the fabiepnd e methwdael poterdsliferatse D faateatigepraflvtied tettereflj shaetebath
fibers. T ﬂrée&néﬂkﬁn Rsdiflf RARE Lahd! SS. ptdidstds Tigh | G N
al so prov?ﬁ%s a met 3%q®5r ekl n ﬁ%fnonmbégﬁsfabr%c %%é%ng 5 rgL§§§9
fi bt s arr@niiferpllyydamagepinongven pateigs amkingedl difdculhéo minighizeviedustion in
m i M 21 RgefigiiGenBih dMhbTRAKY BEnwbY of ' iRtatad
nonwoven f%bri_ c. The (lﬁnven.tliﬁgn a?s%fpfg%?%esT%%{hﬁggyk?g%g%%%¥ ng-a6 for
nonwoven Predicing Ieaworen fabiis derlndes aeedlapurching o fabtheqrodistiopepesdintova
reduced pgling [t QDI 10 Tofick @H@?ﬁ)'dﬁ&id];ne(l:c%{.e?T}fe%gthHEtf&oﬁ_afzﬂé AR e
nonwoven fabric including the steps of partially stretching~a
pl ur al i t yalgic shegi aepording 4o matanb Jissatheshy | achigvess Gberoraising owegly by a stretch
tenper at Wiseea ol gived R ddhsio% ' : f 184
stret cheg)rr nc?nm?e%iv?at[)l%i C. é)r ?;gféb&;ag i %{#Jo?%[g%f %%%g%ggﬁ{dégefﬁéduce the
15[ Fi g. Tpdeichon in steengthpdikpreseliiog raisednonwewer Bhritabri ¢ according to
an enbodi rent of the invention.
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Summary of Invention
[0010]
The invention provides a nonwoven fabric having high breaking strength and yet
25 feeling fluffy as a whole with improved feel to the touch. The invention also relates to
the provision of a nonwoven fabric that has a reduced amount of fibers in loop form and

is therefore less likely to feel scratchy against the skin and has improved feel to the touch.

[0011]
The invention relates to a nonwoven fabric including a web of filament fibers

30 consolidated by bonding at fusion bonds. The nonwoven fabric contains fibers only one



[Fig. 2]Fig. 2 is a perspective of a fiber of the nonwoven fabric
shown in Fig. 1, the free end of which is thickened. [Fig. 3]Fig. 3
schematically illustrates a unit suitally used in the production of
20t he nonwoven fabric of Fig. 1. [Fig. 4]Fig. 4 schematically
illustrates a unit suitably used in the production of the nonwoven
fabric of Fig. I. [Fig. 51Fig. 5(a), Fig. 5(b), and Fig. 5(c)
schematically denonstrate a nethod for neasuring the fiber tip

di amet er @il of eadnodwhichfhabaifixedend Azed afvibe fisom b witly thegitikirgnd diea jas a

Fig. .6( b ) Lﬁptgjf ﬂ;%ern%éeﬁ‘) oist(l:lQ ?T%ﬁ%l? ﬁ*)ol:rﬁé d‘?ﬁgﬂ%é B ﬁasaanrﬁ?érge%g? ft}?%keness.

counti ng t e nu raise ers of a nonwoven fabr

i nvention. [Fig. 7]Fig. 7 is a plan of a disposable pull-on diaper in
its flat-out, uncontracted state, showing a use of a nonwoven fabric

of the id®8htlion. [Fig. 8]Fig. 8 is a cross-section taken along |ine

X1-X1 in Fig. 7frhe3QkEhshn gl]sg 'pgow@essﬁ hetRdd 63 ﬂnﬁkﬂnhl éjﬁéﬁx%wee% ﬁbnc having

processi ng apparatus suitably used 5 the nethod for naki

ng a
nonwbven e | tbest @ad dhangby oexﬁlﬂlétlli%l\?eﬁlle{ﬂ%@ﬁt ) thpoW@ Wllldﬁ nignizing
schemat i CopeLRRGA V&R sReR® bF g‘lel ﬁésﬁﬁf&ﬁﬁ’ﬁ&d’ﬂor%\kn%bﬂ@e The 1nvent1on

processi ng apparatus shown in I nF |g Is an_enlarg
cr oss- secilsoprayides i awthad: f%m@%mg aotforwwae@afalm% aying geiped Hhprs gt @ahtgh

shown in ]ﬁ-b@uctﬂ:ﬁ speed and a reduced cost.

[0013]
10 The invention relates to a method for making a nonwoven fabric including the
steps of partially stretching a plurality of regions of a nonwoven fabric at 50°C or a lower

temperature and raising the constituent fibers of the partially stretched nonwoven fabric.

Brief Description of Drawings
[0014]
15 [Fig. 1] Fig. 1 is a perspective of a nonwoven fabric according to an

embodiment of the invention.

[Fig. 2] Fig. 2 is a perspective of a fiber of the nonwoven fabric shown in Fig. 1,
the free end of which is thickened.
[Fig. 3] Fig. 3 schematically illustrates a unit suitably used in the production of
20 the nonwoven fabric of Fig. 1.
[Fig. 4] Fig. 4 schematically illustrates a unit suitably used in the production of
the nonwoven fabric of Fig. 1. "
[Fig. 5] Fig. 5(a}, Fig. 5(b), and Fig. 5(c) schematically demonstrate a method
for measuring the fiber tip diameter of a nonwoven fabric of the invention.
25 [Fig. 6] Fig. 6(a), Fig. 6(b), and Fig. 6(c) schematically demonstrate a method

for counting the number of raised fibers of a nonwoven fabric of the invention.
[Fig. 7] Fig. 7 is a plan of a disposable pull-on diaper in its flat-out, uncontracted
state, showing a use of a nonwoven fabric of the invention.
[Fig. 8] Fig. 8 is a cross-section taken along line X1-X1 in Fig, 7.
30 [Fig. 9] Fig. 9 schematically illustrates a processing apparatus suitably used in



[Fig. 12]Fig. 12 is a schematic perspective of a raising part of the
processi ng apparatus shown in Fig. 9. [Fig. 13]Fig. 13(a), Fig.
13(b), and Fig. 13(c) schematically demonstrate a nethod for counting
t he nunber of raised fibers of a nonwoven fabric of the invention.
10Description of Enmbodi ments [0015] The nonwoven fabric
according to the invention will be described generally based on its
preferred enbodinent with reference to Figs. 1 through 5. [0016] 15As
shown i n tE¢ gethpd for m@lﬁmvennfvam fabric a¢cording pir ths énenorbodi ment is a

nonwoven FIBITE 1 hat T KePe® SRl hepedhE Ul frrpidh 3ReLRRE TN, oL €
fusi on bamocegsing appardtes mmM 920b free as a result of partly

an- 1 nor oAb 1 Cinodie (35 Spnlalo oobESsesh B0, BechB batd ofthe DY
a | dngi t wiretshing 20 sipwadt Fign 1@esi gnat ed Y direction and a transver se
i : . 9

nonvoven Fbite 1 whi i Tstoat eiemefif beFBEUaCof s HShE e Mnciroldtfe
fibers i sippaken shewn freFigohgi t udi nal direction (Y direction), and the
Cranever Snt3Eer Fon iy LitEL B, 10, s A B5(9  scElrheaf Blnfinhila
descri pt insgthodhtor icownjingbié nambeti qfemSch)ﬁbe(rSYoi?zsmmmften(farbrid of thmmvslatm as

the MD, and the transverse direction (X direction) is the sane as the
CD. [0017] In nore detail, the nonwoven fabric 1 of the

pr egent m%thErﬁbm@n@y starti ng with a spun-bonded nonwoven
fabric, which is a web of filament fibers 2 30consolidated at

di scret e [P9&Tlon bonds 3 where the filament fibers are press bonded or

671 fusion boneggd ﬁd?m%%n afﬂlﬂié‘%coréiﬁg Sto StHH'in%ﬁgﬁ%ﬂOBé!"%é chrally

w Il hereinafter be referred to as a starting nonwoven %{hbfe& Vi ng
part of tbﬁﬁdquWﬁfﬂnﬁﬂﬁé}@dm@ké’ﬁhf@ﬂ%ﬁnﬁ@ 28 tfﬂ&lﬂghé 1, even with
a small thickness, provides fluffiness as conmpared wth general

spun- bonded nonwoven fabrics. 5As used herein, the term"fil anment
fibers" mefry)s to fibers with a length of at least 30 nmm To obtain

nonwoven fabrl avi ng _hi h br eaki ng tren the filanent fiber
ar eldr ef er abl y‘%ﬁf‘g‘t’wﬁén@ég » @ARERYELE leﬁﬁ% Brefpnt iemborungt s Bivebsh

mm or | ofD&hent fibers 2 consolidated at discrete fusion bonds 3. The nonwoven fabric 1 has
fibers 21 fixed at one end thereof 20a at the fusion bond 3 with the other end 20b free as a
result of partly breaking the filament fibers 2. The free end 20b of each fiber 21 has an
increased thickness. As shown in Fig. 1, the nonwoven fabric 1 has a longitudinal

20 direction designated Y direction and a transverse direction designated X direction. The
machine direction (MD) of the nonwoven fabric 1 which is a direction of orientation of
constituent fibers is taken as the longitudinal direction (Y direction), and the
cross-machine direction {CD) perpendicular to the MD is taken as the transverse direction
(X direction). Accordingly, in the following description the longitudinal direction (Y

25 direction) is the same as the MD, and the transverse direction (X direction} is the same as
the CD.

[0017]
In more detail, the nonwoven fabric 1 of the present embodiment is made by
starting with a spun-bonded nonwoven fabric, which is a web of filament fibers 2

30 consolidated at discrete fusion bonds 3 where the filament fibers are press bonded or



[ 0018] The nonwoven fabric 1 preferably has a basis wei ght
of 5to 100 g/n2, nore 10preferably 5 to 25 g/n2, in the interests of
conpetitive price, good feel to the towch, and processability. [0019]
The nonwoven fabric 1 preferably has a breaking strength of 5.00 N 50
nmor nore, nore preferably 8 to 30 Y50 mm fromthe viewpoint of
prevention of tear during 15 use and processability. The starting
nonwoven fabric preferably has a breaking strength of 7 NN50 nmm or
nor e, norfasipnéfoadeb tcy oi® atath&0 NhBOspumbonded ndewoten Bbigeimall tHeecinafter be
br eaki ng A1 DOIVQY. f br ik The n n, f i 0
the | nverlbiBEe hieR S PR Bt Fighs rlFo R MR 5BHS ndb e
t echni quencsiv@wsn Jabmal,l evenreiiu at srmil tlmcklmcmlﬂrmd@t fleffigeds dsr ampanel with
br eaki ngogs\lthgﬁp nd%g'ﬁ @&@etn C§pun bonded 20 nonwoven fabric

t han a nohwove I‘IC ob alne other raising techniques. It is
preférred for tmsausmdrlmmmenhd mbn |“ﬁla1n®1n fibedse referare fihers sptre lsogitied at least
nonwoven c

espoct i vjedilgédng efso ?ﬁr}%}a%o%gga%aﬁﬂbggs ﬁ%@%@ Memhg st%hggﬂﬁé’ ?‘B %}(Eﬁ%grs
st r engt h aé preferablyrwioy e di bontgnubus Glankeats with & benggt eff tS0mgmo howges n
fabric (nonwoven fabric 1/starting nonwoven fabric) is preferably 0.5
to 1.0, 25nore preferably 0.7 to 1.0. The breaking strength is
maasured@ ghe rret hod descri bed bel ow. [0020] Method for measuring
br eaki ng tre.| gr A rectangul ar speci men neasuring, 50
mm by 200 nm i sTheuronsyavenffabrice | myefiwabbn haos dmsis oveighir oft hido §10argt’mngnore
spuRppbon RS fabei rﬁﬂ%t i

di rectl og&?t ransv\e{§s@g relgtﬂlaég{nw}gértlgsgt Elvg%gl{glgn%)%g\éﬁ%h?h&tek%cw and
di rect i orprofeseabititdi nal directi on) in an environment of 22C and 65%
RH. The specinen is set on a tensile tester (e.g., Tensilon tensile
tester RTA-100 from Orientec) at an initial jaw separation of 150 mMm
With its Mogeyection coinci de with the pulling direction and pulled
at a rate of © 5 300 nmmn. The maxi pum | oad reached until_ the

speci men br eakslesnangyaygn égbraz bredsiehly kasrabigaling strength of §i GO0 sRm or

Anot her r@6fcandd pref&RISISISBIBOTRAH Wirh MEomGh8Mewpoldl %f?re@bﬁtﬁﬁi dfBaredifing
200 nmin the Y directjon is cut out and sef .on the nsi | ester

wi t A%i t s Weednd @ERsesitbl by ncheestanting nemuo s febrig pesfsrably ihgh 2 breqking strength

breaki ng &t &84 Bioh Mort MereY 1Hbre f@ﬁblqu&aww@wﬁnt f of R B0 NRRGRS the
as for the rreasurerrent in the di ctlon 10[ 0021]

nonwoven 9T§Ang sirength of dhe, persenen ARG i e fhe inenypyen @b&ﬁalc?g%ez@aewn

good feelwhiehtReoktaihed- by the herclitdtce @ersa-lmnymﬁhgr@ghﬁque%mvml si@aller
her et of ore known to rep resent feel to.the touch. ticul ar

vel | - knowii¥ %f@nclﬁabr&@flag istrength feqny dhe hesaking feeaeths? ffmtjleaﬁa@sg Shug-bapded

20 nonwoven fabric than a nonwoven fabric obtained by other raising techniques. It is
preferred for the nonwoven fabric 1 and the starting spun-bonded nonwoven fabric to
have a breaking strength within the above recited respective ranges in the X direction
(CD). The ratio of the breaking strength of the nonwoven fabric 1 to that of the starting
nonwoven fabric (nonwoven fabric 1/starting nonwoven fabric) is preferably 0.5 to 1.0,

25 more preferably 0.7 to 1.0. The breaking strength is measured by the method described

below.

[0020]
Method for measuring breaking strength:;
A rectangular specimen measuring 50 mm by 200 mm is cut out of the nonwoven

30 fabric 1 or the starting spun-bonded nonwoven fabric, with the length coincide with the X



15 avail able from Kato Tech Co., Ltd. (Tokio Kawabata, Fuai hyoukano
Hyouj unka to Kaiseki, 2nd Ed., July 10, 1980). O the KES val ues
~ three val ues call ed conpression characfleristics, i.e., LC (linearity
of conpression |oad-strain curve), WC (work of conpression), and RC
(resilience of conpression) are known for representation of
fluffiness. These conpression characteristic values are calcul ated

fromthe displacenent 20 in applying a load of from0.5 up to 50
gf / e ( shreption ¢tpngyereppdipgetipp) ang éﬁ vgdthssainajde yithahe G’r@?ﬁé‘»ﬁ?l} (longitudinal

However, diReséh)yal M?%nﬂﬂnrﬁ*&tnt lbana&t ¥ng tsg%gmlarr%g sE@éﬂhehhb @e@$@hh§nSI1e
such as nonwoveén fabrics having a small basis wei 25 ng),

g/
gi vi ng ndesirdmiesileasitondgnsile ta&ttﬁrd%%lpﬂ frop Opigatect @f Ztnw@ﬂtabmseparahon of

Mor eover ,158 niydRith it@@t irBALSRAAEN it the %Hm‘grﬁ&écﬁbﬁ aﬁ@ l}bﬁﬁedJ a@& fat@ of
small load of about 1 g/cnR. Then, the inventors thought 25t

charfact er309mup/nyig; |, dhg Snpmym dopd Frasheds uaiintheespeciaagn breaks Hsaéakb'*ée% a

adopt ed  ipcAkipV@RhEBNAkhEN Airdaddon me@?&tw sp@cuﬂaeﬁfehs&ﬁg SfOQHI‘ﬁqn
a new characteristic val ue derived froma di splacement under | oad

rangi ng fthesh Gregtionand Jptmm imthe & élﬁ%tlaeﬂfefﬁqtm and, st ga the @wllf‘e@star with
par anet efjtsCeP@RicBoR feofd Ry wthdﬁl@mhﬁgﬂdarealcﬁa drrfhfee&reaﬁﬁg sﬁ‘eﬁ%ﬁ int ﬂ’ie Y
t he touch between a spun-bonded nonwoven fabric and an air-through
nonwoven GGEtMY is seagygd in the sprre magaer asdox the megshrpment 1p they¥ dinsetined
nonwoven fabric can be represented by this new characteristic val ue.
8 Conpression characteristic value under small | oad: In the
gn¥gntgomomﬁlconpresshon characterlst:c val ue under a ?nall Ioaﬂ is
efined to be new char eri stic value representi g eel to the
touch. The mmad F&%W?ansfca%aﬁérv fithe BiRSRR TIPBRRERE IS SEraer 68 By raod
The dat a fédl @dihalibedh. 2 conpression 5 characterlstlc val ue under a
small load is | cul ated i§ obtajned %%W<§ES FB3- AUTO- A (tr
nanme) avail abl € YfCoHF RNy SREartaRstic vi uas fodaredgom i tonkePFREgRt Fntﬁ the

cm by 20 teuphar eaﬁwmaﬁytwdmtkﬁdaﬁl ii@'&lg@’dt@tenitﬁzbsfaﬂt?s HetehmBicd u\@;{%g aqfﬁhs Bstem
SpeCI mens | ce S ral s si_de up. en e
o T aviiloty Foen din “ehres. Lo chide Bhibeisn TityBikARS Heotipt o
SI des of Kdﬁ@km@almm a0} esgd, CARBe mlh@rthmev@ﬁest&hﬂed @6thbtds§l8n
values 10.is ado 35 aEECIHEH is then conpressed betwe
S

circul ar Cpiir&?te%’ft@éi Lp ity gOh Fompressign adgbaig, c‘&"’?)at@cof(wgﬁ‘ of
iinmsec tc@n@rd@fmsn)nﬁﬂdl rad (@filithced b wthprardion Qi@é/fkﬁl@dmafort R rdsaiBtid o8
The di spl nment Jetween the steel glates IS tak n.as é ng% nd the
| oad as & ) ese AIMPRSSTieR eharagtenghic valugs s alculotd frap theb diselpeenene

x=0o from \applgimgtdwﬁ)amwlﬁ MENtp ite SR I(Br 0B digr Gdn’ofdr Bigh sensitivity
conpression. The g e X |nﬁ@eases wi.th the 15progress of

conpr essifESUEHEny Howeverrihese yalype deinoh larg Vefélﬁ%ﬁfi ampPRe VAT, thiyy Gingths,
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(starting nonwoven fabric), which has not been subjected to the

herei nafter process, is 20.0 to 30.0 (gf/cnR)/mm In contrast, the
conpression characteristic value of the nonwoven fabric 1 obtained by
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T 11 [ 0027] The individual fusion bonds 3 fornmed by debossing
preferably have an area of 0.05 to 10 nm®, nore preferably 0.1 to 1

. m2, interns of feel to the touch and9rocessability. The nunber of
the fusion bonds 3 is preferably 10 to 250 per square 5 centineter,
nore preferably 35 to 65 per square centinmeter. The center-to-center
di stance between X-directionally adjacent fusion bonds 3 is

preferably 0.5 to 10 mm nore preferably 1 to 3mm and that between
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20[ 0031] The fiber. 21 with a thickened free end 20b is defined
to be a fiber, out of the randomy chosen ten fibers 20, having an
increase ratio of a tip dianmeter of 15%or nore, the increase ratio
being calculated fromthe dianeter 2 Ib (the dianmeter at the free end
20b) and the dianeter 2la (the dianeter at other than the free end
20b) according to 25 formula (1) below The increase ratio is
preferably 20% or nore, nore preferably 25% or nore, fromthe
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the sumof the fibers 21 5 with a thickened free end 20b and the
fibers 2 e free end 20b is not thickened) is preferably 20% or
nor e, preferably 30% or nore, even nore preferably 40% or nore.
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the | oop fibers 23 is pref era0 %Y ess than nor e preferabl}/ | ess
than 45% omA@revagemseerghheflin waﬁgsortrnaﬁ, @6%%%&64 Relvprapplangdesin.

The same applies when the nonwoven fabric 1 starts from a complex nonwoven fabric

composed of a spun-bonded layer and a melt-blown layer.



i nclude one loop fiber 23, the loop fiber 23 is counted as one.
[ 0034] Fi bers having relatively high freedomfill the
. interfiber spaces in the nonwoven fabrikt 1 to nmake the surface |ess
rough and snoother. Wile a broader distribution 15 (distribution
i ndex) of fiber diameter is nore desirable, a sufficiently
satisfactory effect on feel to the touch is obtained with a
distribution of 0.33 or greater. A nore satisfactory effect is
obt ai ned [WPFH a distribution of 0.35 or greater. There is no

articul ar f ks r I
E)dl Slt h Iubut | gﬁplq:}]l el gf\'fdugl er ) eg?@ i% QEF de%s%fn 'O(%erkf%%have an area of
pref err ed-93 lb@rl()cm@ln;en@rfe M@@Mbb’uﬂlloﬁ) (lcmsj nbmmxsnof eekxtp the touds and
0.9. As usedssapfli éperﬂw nyhb& JefH fu£1 H%ne 4 ang gp%ffgbg gely bgtzsegjer Squars

(distribution in Pers to the |s ri tio
of tEhe dicgnimeter, omom praferablyi Berte 6driari $q]1armgemtheetnlonvfﬂwenemanator@nu@r

i.e., all e glf‘%}? 5
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proj ecti ngoffip] S’tJ g@g.}n(flﬁ g?&f&%ﬂaﬂél%been i nfluenced by the

ed proce

25her ei nafter CI’I si ng eatnent). The fiber dianeter

di stribution (dl stribution index) is determ ned as follows. [0035]

Met hod for determ ning fiber diameter (method for determ ning fiber
di anet er [89%&%/ri bution (distribution index)): 30A speci nen neasuring 2

cmig X directi@g f&dn %oﬁﬂg '3nmX %'eri%ﬁhb&'ﬁ»y' cﬁs&%lyoéﬁplﬁﬁg%eBPQﬂ@}S?égsure
fabric 1 to be evaluated usin a sharp razor in an envifronnent of 22C

and 65% RESMSTRelebpBENgrapler ram mddé‘d}h astlat zaller,opltigsanic {hsipn Hlﬂﬁ*ﬂ%un"{f

for a scapidgly aisﬁlyﬁlgeﬁétrd?ﬁto%aﬁﬁé’ﬁi‘sﬁﬂﬁb&rﬁﬁl@ ViR fHaLRbend @'%ﬁe FrREDMy
tape. Ten fibers arfe randomy chosen froman SEM i mage at

magni fi c&Pinesd Ryt appbang heat@and pressire Heteanapiease obbreaking the fH@rs i sThe fusion

measur ed tRhd 0f hehot fﬂﬁﬂmhﬁ?lyf i®Re®NH 2@ a\ﬂ\ﬁ%a& hevstatibing, rhOH’{M?MﬁB a
fabric frgmwhich t nonwoven fabric is obtained is a conple

nontbven tHaE %, @dﬂ@s@@pe 5 Tde fusign bondschersterably Bavesmi@tad aFﬁ?IfflUCbP%M to

layer, theof pé}%idse sFr%It&ap@regmed"ftﬂ@rustdmﬂdB@ i§Rldre BleBWbL1L 2098 tobw% '
the spun-bonded | ayer. The dianeters of the ten fibers are freasured

on a si ngﬁeéﬁﬁﬂﬂﬁrﬁmﬂtﬁﬂhﬂﬂ as descri bed above, and an average da, is
obtained fromthe resulting fiber dianmeters d, to d10 of the ten

fibers. A distribution of the randomy chosen ten fibers' dianeters
is calculfag®d fromthe resulting 10 fibers' diameters 10 dl to dl O

and their avera val ue da". agco d| to fornul bel o Th
measur enent s ar gﬁ? RV EhrelRRi S PESERE HS‘H%GH 9{? from a

di sch | butspenbeidedgdnivobar ﬁabndmedaetoerfﬁamaﬁdlweﬁm madhé ﬁén\ﬁ%%nsfglﬁ% !Tetﬁg
on the r ECtI um nu per (<) n apbri c an
an aver aéﬂ e HEre SRS IR JAoBR TORE 4C:hch Govach rnfdiied £hd 208
gal cul gt dTked @ ﬂfedﬂuﬁlﬁnﬂr)@nil Qrwidh ﬁ%e( %helb@if%_ltihﬁ'eé hern‘el f}i&‘i-s ) %M(ﬁﬁbers 21
istri utlo e .nopwoy abr,i e un tlon
M cr osof % Toﬁe%&iﬁé@} oL Sy © BideheddOs | GREkFTRR ongt the fbers 21
conput at |p@éfe@f)lytﬁh@ atiﬁttehbcbeﬂ’o@s settioEl £ arddwll ok b@?ﬂl&ﬂed Bl dri d?bﬁsl-&m&f
tenflbers di.a fihers = [(di- dave% éﬂ}’ dave fd rdave) 2] /10
Fi b di 2VER S 4y Biia DEPT P 204 PRYGOH NP ‘a%x@p B ki
c (t olt al Agsfshb{%ﬁ ih Bfsf 1,086 Sberd RomRlyEEnetingtI0h RiFh ST VeI ERISTTREARY the fusion
ormita qj ?121 Scﬂ;de the fibers 21 each having a thickened free end 20b at the other end and
fibers 22 each having a non-thickened free end 20b at the other end. As used herein, the
term “free end” means the end opposite to the fixed end 20a fixed at the fusion bond 3.
30 In other words, the term “free end” means the tip of each broken fiber. Whether or not
the free end 20b is thickened is judged by measuring the diameters of a fiber by the

method below and calculating the increase ratio of the tip diameter of the fiber.



20[ 0036] The nunber of the raised fibers of the nonwoven fabric
1 is preferably 8 or greater, nore preferably 12 or greater, per
centinmeter in terns of good feel to the2touch and 100 or fewer per
centineter in ternms of sufficient breaking strength, nore preferably
40 or fewer per centineter in the interest of non-fuzzy appearance.
The nunber of 25raised fibers is neasured as follows. [0037] Method
for measuring the nunber of raised fibers: Fig. 6 schematically
illustrat@83blow to count the nunber of raised fibers out of the
fibers c i j abric 1 in an environnent of 22C
and 65% %ﬂ_@fhgh‘fﬁﬂgﬂ%sé@%gﬁ@%‘éﬁ%ﬁ%! 20 cmby 20 cmis cut out of the
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fiber is \V

6(O has TAURCE Sufe Wb aodt B, BRETRRK S honke e BREEMIRG IO 2 s
fi ber 106ameisurasranebe migrogtaghi magi nary line 108 twice. So, the nunber
of the raised fibers is six, the fiber 106a intersecting tw ce being
counted as two. [0039] 25Fron1the vi ewpoi nt of inproving the feel to
theghouchrgplif he nonwoven fabric 1, it is preferred that the raised
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(excluding the boundaries between a fusion bond 3 and the fiber, i.e., in the region where

the fiber retains the fibrous form), minimizing reduction in breaking strength, and

obtaining pleasant feel to the touch.

30 Increase ratio of fiber tip diameter (%) = (21b-21a)/21a x 100 (1)



[ 0040] In order for the nonwoven fabric 1 to have pilling
resi stance, resistance to fuzz sheddi ng, and a soft-1|ooking good
. appearance, the height of the raised fiber is preferably 1.5 nm or
| ess, nore preferably 0.8 mmor less. Wiile a smaller height is nore
5 favorable fromthe above standpoint, sufficiently satisfactory feel
to the touch will be obtained with a height of 0.2 mmor nore. From
t he standpoi nt of providing breaking strength as well as the above
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Bot h '0”306}%}“ nal ends of the specinen are joined with an overl ap,
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uncomfortably scratchy and to have improved feel to the touch, the ratio of the loop fibers



[ 0044] Internally or externally (by coating) adding a softener
to the starting spun-bonded nonwoven fabric fromwhich the nonwoven
fabric 1 is obtained is effective to bnang out the effects of the

i nvention. Useful softeners include wax enul sions, reactive
softeners, 20 silicones, and surfactants. Am no-containing
silicones, oxyal kyl ene-contai ning silicones, and surfactants are
particularly preferred. Exanples of the surfactants include anionic
sur f act amt3sto theitvitalammbar bbHohy [fibersaRi chly ahet end fidatlonf whzbiisifised 4tghe fusion
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nonwoven fabric fromwhich the nonwoven 25fabric 1 is to be obtained
in the interests of easy control of the bal ance between feel to the
t ouch and(Q%3el breaking strength of the resulting nonwoven fabric 1.

[ 0046] Method for determining fiber diameter (method for determining fiber diameter
distribution (distribution index)):

30 A specimen measuring 2 cm in X direction and 2 cm in Y direction is cut out of a

nonwoven fabric 1 to be evaluated using a sharp razor in an environment of 22°C and

65% RH. The specimen (not folded) is fixed onto an aluminum mount for a scanning



A preferred nmethod for making the nonwoven fabric 1 of the invention
will then be described with reference to Figs. 3 and 4. An appar at us
- preferably used in the 30production of1d he nonwoven fabric 1 is
| argely divided into a preprocessing part 4 and a raising part 5
downstream of the preprocessing part 4. 20 [0047] As shown in
Fig. 3, the preprocessing part 4 has a steel-to-steel matched
enbossi ng unit 43 conposed of a pair of rollers, one having a
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i ndi vi dual recesses 420 of the roller 42 are arranged at positions
correspondrng to the individual projectipns 410, of the r%ller 41. The
dept h of DistgbutiepuefdarfibersediemetsrshEdpoadeddi-dnd 410l 0flad)id10 o@er 41
and the recesses 420 of the roller 42 (the length of the overl ap

bet ween the projection 410 and the recess 420) is preferably 0.1 to
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rai sing part 5 includes an engraved roll'er 51 having 30 projections

510 on .t@eﬁeélﬁm@rﬁrsﬁ&}rﬁp%e&aﬁaﬂbyﬁq@a@(2)}/6| | ef¥) 52 and 53
upstream and downstream respectively, of the engraved roller 51 for
transporting a starting nonwoven fabric 10. The engraved roller 51 is
rotzt ed Ppgo3s)driving force transmtted froman 21 unshown driving

to it f rot 0
means to 1ts aﬂ'rg n%mbre? 0 e ralse[d P berl of the nonwoven fabric 1 is preferably 8 or

greater, more preferably 12 or greater, per centimeter in terms of good feel to the touch
and 100 or fewer per centimeter in terms of sufficient breaking strength, more preferably
40 or fewer per centimeter in the interest of non-fuzzy appearance. The number of

25 raised fibers is measured as follows.

[0037]
Method for measuring the number of raised fibers:
Fig. 6 schematically illustrates how to count the number of raised fibers out of

the fibers constituting the nonwoven fabric 1 in an environment of 22°C and 65% RH. A



The hei ght of each projection 510 of the engraved roller 51 (the
di stance fromthe peripheral surface of the engraved roller 51 to the
top of the projection 510) is 5 prefet@bly 0.001 to 3 mm nore
preferably 0.001 to 0.1 mm The distance between adjacent projections
510 (the pitch of the projections 510) in the axial direction is
preferably 0.1 to 50 mm nore preferably 0.1 to 3 mm and that in the
circunferential direction is preferably 0.1 to 50 nm nore preferably
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starting (FRBMOMR rintfeﬁsbéth{g A& remyn thefaal n@i’}] Mnovl @)P e th safsedi hereir) @he term

engraved roller é‘%a wr.a g}e cc o %Oto 180. To reduce ng

reduct i on ASFraER 1??6}1 W&er'g’ﬁ?lF an} frerage o CATAErS epsirpd plel 2halpts of Ik

30 130 1206% a 2054Q08¥dr and a non-raised fiber using a microscope (an optical microscope, an
SEM, etc.). It is preferred for better feel to the touch that the diameter of a raised fiber
be 40% to 97%, more preferably 40% to 90%, of the diameter of a non-raised fiber.



I n maki ng a nonwoven fabric 1 having the fibers 20 only the end 20a
of which is fixed at the fusion bond 3 on both sides thereof, the
. starting nonwoven fabric 10" havi ng begh processed with the engraved
roller 51 on one side thereof is further processed with another
engraved roller 51 on the opposite side (reverse side) thereof
25[ 0055] The inventors consider that the mechani smof the
formati on of the above-identified fibers 20 is as follows. On
st ret chi i§04Me spun-bonded nonwoven fabric (starting nonwoven fabric

10 h i

1Y) oo | he A SFdd 3ot dUREOUGE RBRIR! e Bithe tekiaACRERDRRe RORD
30( st ar t ishgddiegywod ersoftelbekiog £0)d agbraqu éhﬂ heighteofithe saisadt fitfer hepreferany
the very jsypface %Es %01%3 Jeﬁmg e ;ﬁewgﬁ%@w e tlé)'nlloerg

51 at the weakened pol nt P'S provi de a f1'ber  br Oken & I'on” bon
3. The fifberajatircam thmebcmgsstmdpbondsufﬁcwmtbf satiséastayy Seelstoutire touch wilkbe

assume 1 Aopnsd Ffi SRAPRE02 B Ghmlfs. . HiERRE Soniipl BY GO Bty Bleine

poi nt of Strh@th @s iwsh aadh@abawbwtaddeow ghigmare prefolred thab thedredight of dreisad
I fib 3
The' i nvensvbdsh ! phdpds Tl thal BPnABE SEIICAR A L op BHEIS plr

f usi on berasm@eby It salsonyefared in witheef Hdastnt foedontes tauch ith 1832 clibgto the

fr end f I 1
S SR LE T ek OSKORSE TG BSNRH fed  bRls
f abri c 1 fbersdred] nor moretlm cemtiraeter. orAs wsed Hlamtther temad‘hmght bt fiberg s

il | or EhE R8N0 fhelGhcsdRe B OB MG B LR B R Be Ayficine

smal | er ose nonwoven

rai sing/ maqapmmglenwm tangth ofl £ fibdrer & raised ﬁhctwemtmwthwc R-gréapqydutight bdes
22 as in VR r (o) l.ped t I

t echni quéiﬂgs ﬁ%}ﬁ&n %&el?l&flg r?rcstei\t/\fglu%d t;[?l éall%?%lY% aedeﬁa?%lk}sﬁ%lrrﬁ%% surgd as
(f ok exarplleys.bet ween debossed portions), which can cause the
nonwoven fabric to tear or 15 bore a hole between the fusion bonds 3.
Hence, the aforenentioned characteristic allows for raising fibers

Wi t hout g@ﬁﬁ ing the base fibers to provide a nonwoven fabric
retaining high breaking strength. If a nonwoven fabric with no
weakened poi nt Ihe heighpjodca é@sqdoﬁbwelsmp@ﬁur@ pr Beesane time of Depsiring| the
not_easi bnae: 6aned ﬁueﬂsesgﬁemﬁﬁ@n& HBkAdh P, f6?6)c clifisi PO the Rolell d711¢

surface of the fibers damage not onl ers on
very 20 oheareds andtlinerearp skseva iipeasalist Wwithethst ﬁ»ﬂdqdngdg@om&wenn finfigrvat of

onlgg to @rgg\/ﬂ]gpa\@amm%meﬂ%g@ 1b% 8iXi18hdR at SR mBRe ﬁ%ggﬂfg%ﬁé?eﬁggvegs

failure to retain’the strengt Because a nonwoven br

t he abovdhgesae phide pa?aélfslelﬂr#eéds prdediestivhish injerseie h#ld as meny srisas\fahers as e
fabric 1119fnbtep‘8f 'tHB’ Fd“ée'doﬁbé@%ﬁqie%mdeﬁrb g‘fe' %&E &eQ&qu‘ar&nEiﬁbS “qﬁé Rb&¢
fibers 22, a breaking stre I s retaine en used as an ou

cover maiRieisa¢tings thefimagmmaniine 108 drwpdsabine abavetha fddedipdgset05)t h&he
nonwoven qf ek Gofd tﬁe%ldeﬂ\éﬁgé tP eFfﬁ&sV AR RdAthedd YA haagghé)falsregsﬂb%{' ﬁFlgﬁt 3

agai nst being pierced or I nger when t i aper is

up 3n fi Xihies weeioeas gataewof (ﬂm mnvmveaéﬁm"gc e i by evameéed argeayaiuated at
si de sealg, %ﬁﬁoxgd g&%?éé}}n%n RY! h}ox}?& StAREIF MY Fladh&nd s,%&l?é#: a%@?argEd

in renovingt fromthe wearer, the nonwoven tabric

i nventi o glé’eé]a%lyelg}é of sxisedibermpfithesample seal s without being torn in
the lateral direction 30 of the diaper. If a starting nonwoven fabric
havi ng no weakened points is subjected to the raising process, the
fibers tepgyo be just debonded and liberated fromthe fusion bonds.

As a result, "the nunber of the rajsed fibers tends to decrease and
the height of fhadfiipady th pbpye disqussed deight randsambeyj of radsed| fbeas.t 16 is

Profy ens prariedt B thdlhdnd SIHEEbRN to Bével DBER]sofiness of AL &N o8 ik tn Rkmb be
flexibility and excellent feel to the touch. The bulk softness is more preferably 0.5 to
3.0 cN in terms of providing pliable fabric like baby clothes. Bulk softness is measured



25 containing no nelt-blown |ayer, such as a spun-bonded/ spun-bonded
nonwoven fabric, is preferably used as a starting nonwoven fabric 10
havi ng good feel to the touch and goodigir perneability. [0057]

The effect and advantage of using the nonwoven fabric 1 of the above
di scussed 30 enbodinent will be descri bed. The nonwoven fabric
1 of the present enbodi nent has part of the filanment fibers 2 broken
to formfibers 20 only one end 20a of each of which is fixed at the
fusi on bdndha folldvang methicel. 20 i npart fluffiness to the whol e nonwoven
fabric 1. Since the filament 25 fibers 2 are broken only partly, the
nonwoven fabric 1 still retains high breaking strength simlarly to
the startiyggszspun- bonded nonwoven fabric. The nonwoven fabric 1 of
the pres anodinent contains fibers 21 each having a thickened
free end Methoddorsheasnring bEkgoftnessThe presence of the fibers 21 with a

t hi ckened free g 4&3@ i G
with no itchy or gcratcﬁﬁ£$§1 i ng on tﬁ§@h€ §$E %?%%@ggQ&ﬁﬂﬁ§q£mn
fi beps 2loutiof ﬂleamtnmowefaemﬂ rneen en‘drczmhﬁm eﬁaz Qﬁnldcﬁﬁl% RE; r Botlelongifedinal

20b to %ﬁs@ﬁ#@%@@@ﬁ%ﬂ 4r806inea TyiliPeh ARG NufNHhePb BB sttéﬁﬂéd@t both

ski n. nonwoven rics or ’'spun-
nonwoven lbagmml @sdeihereall tymake Rk califidayfof WSfram| lnaimjnewre Eﬂﬂepf the staples

air-thro f
the pr esgg? ﬁﬂ%@\w IEP\Q{% glhfenﬂ(/)l;11\)\/\10\G;lg4 n c#’ﬁg?t?%l emrhaﬁ&%t %& B hBunt
i nproved dfoeltensie tiprtert Fignsilonntenslentesior Ridp hifbswppligseby |Ork@t@h~@gﬂ rpiadly

contned SriRCsS I 7 TORERT W@@é%ﬁﬁe e ARTHE e ROACa o g of

chiefly fdrmggmims Hlmmﬁmem rﬂj’ph?ﬁ dering Bworopentessipnt ip Gﬁ@ﬁdﬁds%&hbaléi
di sposabl s%ﬂgg HE eet gwﬁﬂfrﬁéaﬂ KinfSr Is%fl'%éa% fh E'fgg i ji_lten&h{édﬁaﬁler

t opsheet, an out r cover e nonwoven
fabric 1 é¢xcepdl fgoemangﬂgélse @Dcoethei M@ @r@éftﬂmfﬁ"l@ dbrﬁpﬁn%ﬁﬁ il theg¥1}- hélhe

nonwoven Ifﬂ@% fe(fnelqt lakeelP ﬁ:ﬁfe %gﬂﬁ r et Yok d}gh@ bulk softness

di sposabl e or Insta shown 1n Fig

di spbsablia tlp@C @d tHatap &re M@GS tak@n asj MOﬂngﬁmﬁ@rﬂn@m%fabnsd
cont ai ni ng an absorbent nenber 40 and an outer cover 60 |ocated on

t he non-skin contact side of the absorbent assenbly 50 and having the
absor bentgaggenbl y 50 fixed thereto. As shown in Fig. 8, the

absorbent assenbly 50 includes a |i @grneable 25 topsheet 73 (&
l'i quid i nper nealateew(llyror\ﬁé%ee}allwébm p%a pefianenty the sgrtingspprn-baneed

retenti venRRERER $lriReR Sl hidl tﬂerﬁcﬁhmeﬁ@amﬁ:t mecsbtalh&i ﬁsf‘@f&:ﬁvg% eﬂﬁig out

80. The absorbent assenbly 50 is fubstantlall ob 9
out er coviee egectp € the m@%mloaor Peefil sottegersdng! B@%Wéﬁ epwisions ’i?é%tk"esﬁ‘)@@n?fﬁs

a Wearer, siBede®NtanRor duk@BtaBst 0 DOmiRCAIednal tsﬂﬁ:oﬁé@nfoxﬁlﬂﬁeﬁé c@htainin
wearer, and a crotch portion 30 C Ioca%%ﬁﬂoetmeen t ? rear portlondg

and the fybenepaindisgrfagiants areauatitudarlst ore r FxapBigs of the surfastanfs grelude

t he wear efniod0shrfh@iifS, Aucls bl 8arB8gRR £3d 9dltst BRAFIEAhciR ATk, QU1 @ BsleDRIE)
| ateral side edges.6b of Ehe fronﬁ aﬁrilon B are jOltS nthether to
y

forma patyd phosgheyie exter sa £ fespecia phosphoric ester sal onidnic surfactants,
such as sorbitan fatty acid esters, polyhydric alcohol fatty acid monoesters (e.g.,

25 diethylene glycol monostearate, diethylene glycol monooleate, glycerol monostearate,
glycerol monooleate, and propylene glycol monostearate),
N-(3-oleyloxy-2-hydroxypropyl)diethanolamine, polyoxyethylene hydrogenated castor
oil, polyoxyethylene sorbitol beeswax, polyoxyethylene sorbitan sesquistearate,
polyoxyethylene monooleate, polyoxyethylene sorbitan sesquistearate, polyoxyethylene

30 glycerol monooleate, polyoxyethylene monostearate, polyoxyethylene monolaurate,
polyoxyethylene monooleate, polyoxyethylene cetyl ether, and polyoxyethylene lauryl

ether; cationic surfactants, such as quaternary ammonium salts, amine salts, and amines;



26 shown), a pair of |eg openings (not shown), and a wai st opening
(not shown). The outer cover 60 has an outer sheet 62 formng the
. exterior surface of the diaper and an imner sheet 61 | ocated on and
partly joined to the skin facing of the outer sheet 62. The outer
cover 60 has wai st elastic nmenbers 63 and | eg el astic nenbers 64
di sposed between the 5two sheets 61 and 62 to formgathers along a
wai st portion formng the wai st opening and along | eg portions 6d
f ormi ng tand dngdotasiersurfgstants, 0080 ]as aliphaticAderivhtivas afsegangary7or tettiry amines
absor bent I d trad h ear. porf:li he
front por%oﬁ%ﬁrﬁ% %’mct%ﬁnﬁ%%{]o%uéfo Gdi nogl thllalga S %% (r)llirl/yaraaaldf rgg%{at%ﬁeée%%{gs of
cor r espongtageyichagedondimyadr teritisy efinese Hidesired; avlerovd0agehs nsdyownadded to

Fig. 8, . J t he non-skin facing
si de of ftﬂ%s@%@%&s%ﬁé&e@%ﬁ?ﬁdﬁgﬁ%&?ira eg%ﬁn%ngﬁ&e of the inner sheet
61 of the out erTheosodien@Owheém used & ithess inventoom byhibigs partienlailpichigh effects in

assenbly 150 Re .61 &) R Rhef, pe GasMEe'oR g o aliPe TRPRNARlns:

i nper meatumaorskivated high pedakengtstmngthbr eat habl e materi al al ong both

o Tixed i n it oVarr ARl &b, B Hhle Hpkhit BopFuEb B phesHI 10 e

cuff 55. softenee modures dathersérmdieneadf ¢fféEs. r ils gmrtiduldn, thessdfieaer edgifeatiye tin

bl ogk th ral f f iy, : in Fig. 8 i
por Fi on SEA B sl idhe tisBl B ERusAby RO P ReP 6
ext endi ngprovife h avrafatable drytfowd tathertomht he absor bent assenbly 50 is

fol ded over the non-skin facing side of the absorbent nenber 40 and
fi xed between the absorbent nenber 40 and the backsheet 80. The side
portion i?@gﬁay be fi xed between the backsheet 30 and the outer cover
60. [ 006 25The nonwoven fabric according to the invention is

preferably usedn &y ¢aye whan e mmawves fabrithleisrobiaiead fnemvedvaseinsfigsrdescribed

t he i nvent, i : t ¢
t he si de%%’q‘ 21? ?n%ﬁgeng?\fggerﬁ Cgﬁlgbglﬁeb?ﬁa:\gﬁﬁéhégp f6 .n\?%gﬁ%ﬁg%eég%d &

menber s andt-blomirelayes suethas at wan-hondedimalidlayn/spiprhanded complex nonwoven
; . CoLi \ !
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di sposabl e di apers,  may ] i ] e topsheet may
be for medalyic, thayeifignerds meeferablynoimallarinecrperated ipterdnly anespunrbanded fayar,
| am nat e T - i i

| ami nat e %gﬁ%g&gfggerol?‘% gg:ﬁlrﬁlc%w %ﬁeggrggﬁ%’lr;rag\s/%ﬁﬂ?%glf ?fclf}re s e_r‘glﬂ-leme%ﬂ&wr
cuf f - f or % ingoxeeaied ity obe spn-bomed tlayer.dh isf preferred donpreriding bead feclipviba
fabgd c, 1 r 5 g

Shea 2 o 58 B bEeqRlERuch DELAR the HIRIAIF U RBE! pRtbeliite fbitmi £
[ 0062] THermibg gribshiibere Wity a dockeagd biee ¢nd daperfomeedcom therroffignertadded side
in absor td » noHEY ISP I i ﬁ?@gp

t he absor gfgﬁ Stgn%ﬁlgedpﬁi@a?% %e an eggzéﬁrﬂé:'s a?glagfae?(}q%l?}%ggénn%%:grhi al's, Jgﬁ%%sed
as pul p, oki ¢hspep-bandebldayes saber anﬁbglpmt layet yiseprefamsdr poraatsegle-layered

ther ei 0. 132 p84RkSBANE VAP BB YS ARPHhE nBnib AR Ebric BRI ARN SRR Rlen

wat er pervi ous nonwoven fa _
25 fabric 1 is to be obtained in the interests of easy control of the balance between feel to the

touch and the breaking strength of the resulting nonwoven fabric 1.

[0046]
A preferred method for making the nonwoven fabric 1 of the invention will then
be described with reference to Figs. 3 and 4. An apparatus preferably used in the
30 production of the nonwoven fabric 1 is largely divided into a preprocessing part 4 and a

raising part 5 downstream of the preprocessing part 4.



The side cuff-formng elastic nenbers 56, the waist elastic nenbers
63, and the 10 leg elastic nenbers 64 may be of any materials
commonl y used in absorbent articles, spgh as di sposabl e di apers. For
exanpl e, extensible and contractible materials nade of natural
rubber, polyurethane, a styrene-isoprene copol yner, a
styrene- but adi ene copol yner, an et hyl ene-a-ol efin copolynmer (e.g.,
et hyl acryl ate-ethyl ene copolyner), and so on nay be used. 15[ 063]
The nonwgee47]f abric of the invention is not limted to the nonwoven

fabric 1 of the, abpve discussed, enbodi nent, and . variou n n
modi fi cations ¢&h® %N%dHZ%gt§’Sﬂ%lﬁgﬁﬂ%§gﬂgﬂ% rﬁcﬁ?.a[ ﬁ%%?ggﬁﬁggﬁ&md
exanpl e, enibdssing heit A8 roampesedfaflarpair df roRers hmepnemgratplenbydifiyeofections 410

d i - bgnded fabri hown. i L.
R R o s S T SRR
spuns bondheir | yipherahdudacesl t Abl shownl aliersteel/stetlhmatchsé apibassingquitihdl is

| f abr | h - banded | i f | ye di
o The s URRHBUEH st bnfims P RARA 20 2aBita @Y BF rieiRid HARL p 1R %
In 25 pamiitheitenesses 820 Sormedbeartheperiphatal shéacpdithdobided? mel matohain The

conpl ex nonwoven bric nt.ain.at least 25%.0b I ght. of an ..

ct iyl ene BPERYTa LS kP EUS g teri T pramanY o Bl g and the
copol ynerdijcumfierentiva tdifebdormef thelibliemd 1. ayle fér ofwddersf4laamt 4P ydtetecn mesh
homppol ynmer, resin, in terns .of overall .smoothness.. . inproved feel t.o .

t he 18 ouch 1 REFTY 1B P i BY ® i o R iR o hpsfioi dfiving
spun- bondeehnsay ehe hxis i dotafiornof eithen omonifahern.ngTiBOpieprocessd@npart 4 also has

copolymer, _which s a soft | r, 1S preferabl i, SPOS s. an... .
out er mosttmapt Poilsds Batntn o Ernsiel FE R0 sk D AR e hpaing woi
reduced b&ndmoasple follessidmd 45m3rshoed ipFigaBi 1ity. Fromthe

st andpoi nt of cost perfornmance, a conplex nonwoven fabric only the
ski n-contact side of which is a spun-bonded | ayer made of the random
copol ymergegt ai ning resin is advantageous in that the properties
provi di ngma@%ood feel to 5 the touch (the properties exhibited by the
rand®m copol ynefach gmejaétitinndl 0 of ée)rolerdd k heeferabliydias iadiwight ddistinpg from the
br eaki ng ] i i

ot 1 ci ontringaas iR of PRIPUIRY ibtob oF (e RBRELDY 16) SR Po B AU
envi r onnemeirably 2éadl mes ihetdi%m@@rhﬂwnnasﬁwufemje&bms&l%Rb@ oftelr abthe
made of 0, 1 y:cant.aini 0% b i

recycl ed R ARSMO) M fhe SRUSRRNE|HrdfirBly pORF) 20 M ohFpRalily 10
Exanpl es Bimtheanstt that iith ghar sirawsnterentigh direetians @dpteéerﬁrlﬁxﬁ-aﬁ te 40 mm, more

nonwpven | LAl ude i =Y :
nonadven FaRry d 08 T o ED Lo o (& groioBiib bl OPACTRIer 41 s
by j oi ni niptaasiprwarboliméed 2ag erayabel far seample) awircilay @olygpnile gt oval shape.
debossin ' i J: Ol abr i

15 tmeonent e ol AR P ool bR AT on M 0jE I O e a6
obt ai ned &Y tedAgomi.dathe pdsaduahresesses figdrofsthapplierfdatesariapeedpl posions
heat and i : ar. . 0, = Al hgyr mah,Ro

ol | oned B opai' 3 e inIRRlal QroREudis u1Y gt AT
i ncRade s¢nggiemdnt hervecen gmpraigatiensi4 e she willged byndsihg seagpseg AR ehtheirpller
or eccentj4y fi) tid ; i i &

ahr tnken 1 s REBIAC Sy ol BlioR bg BojocRh TRF il USTEess P 0D Brefirebly
stretch. &l tylennseers paferaplyelf ry@eh-f or i nexpensi veness. Conposite
nonwoven fabrics conposed of the nonwoven fabric described and

anot her nonwoven fabric or filmjoined together with an adhesive or
by heat aﬁ@4giso useful. In using a conposite nonwoven fabric, the
raising may be carried out ejther before or, af er joining a otgir .
nonwoven fabri cAbshawn i Figpb dhesesPR PP 4 ﬁfieﬁr%’c%‘%a‘f & phihaving
par o5 1 Spbplctib@ds QHbn B JepipBéraNSurkRe RAGtANFsH r6lldre52 2hdigy tfream and

downstream, respectively, of the engraved roller 51 for transporting a starting nonwoven

fabric 10. The engraved roller 51 is rotated by a driving force transmitted from an



29 [ 0065] The nonwoven fabric produced using the above
descri bed apparatus has an advantage over a flocked sheet, such as
. the one disclosed in patent literaturez2f3, in that the production does
not involve the step of bonding separate fibers (flocks) to a base 5
nonwoven fabric using an adhesive or a like chemi cal so that the risk
of adversely affecting the skin caused by a chem cal, such as an
adhesive, is reduced. In addition to this, there are no problens
associ at athshewindavihp aseedtositsesis ofsubioas fall -of f of flocks during
use and resultant exposure of the adhesive |ayer. A spun-bonded
nonwoven fabric, one type of nonwoven fabrics used in absorbent
articles gthin and difficult to 10 make fluffy by a general
rai si ng &r ocgss wi t hout the likelihood of being broken. According to
t he product i on Thetheeght wicach plt@éeca'bm\MOd)é’sthfv ehgaveippdend Lthetdigansei fsom

d d
P bor © qeriDs pBHERGCBURPUIIES BDNRYG0UCASY 4 BV e nd plebo S is
makifg a preferablzef. ODabim inmcmpch pl;pfttrablwh@oﬂh\t@r&l mm.wi The disenchdetween
d ib d f f. . ] ;
e e BBt B16" SHPIPSfl TR Bk ion
directi orps'efofabaf ngd rilsmiﬁémnf amrleqaraﬁembueﬂlln@d3 bm&eajldoﬂlat trethei ¢irotiferanti]

const it UGhle okl PRIRerolaBAE TR0 36 mrh ol i&Elb R 11109 heTpé Bdoe of the top

orientation direction I's re or a

di r ect i orof eagidprofestich f Bt of tha rqzibar pé n@lnwima&mdaﬂytihmtedjmdanay by forsexample,
referred t a S e i h o] t

VD onglat g‘é‘?“?]%{'r pé‘@ Fect 0} %Qlf @%ﬁongg%/gggafg the {OPV\@tahacfh éljoﬁs 3t t5116 is
di r ect i orpreferabhed.0@h appreqrefgtabih0.0% ta hmmarre as the di rectl on
of transporting the nonwoven fabric by the rotation of rollers, and
the CD (transverse direction) of the nonwoven fabric 25is the sane as
t he axi al O? rectlon of the rollers. Figs. 9 through 12

schemat i a y illustrate an _enbodi nent of a processing apparatus used
to carry out tHA&enPpAGEs baving P renAewedvoRNCessing parh dcanddrHgng ddarhé
i nventi Orlsp@:ﬁfé <CANAT1oRYs. S'%”Qﬂai’tlrfgefn%\{r@\ﬁént RbAE 118f AOREAON fabric 1, for
appar at us 0067] 30As own In . e processi ng apparat us

of the prexsmple, asparbonded npgwpmrg@byc@ﬁ ywnded figmarpanshown stock roll and
stretchingg Bgrthe %raﬂﬁ%narcm%fssiwgn@&"stm?b ﬁf&%?%f%ﬁé“g%r Jiheneardi, %b to the

stretching tretching part
a part i rtegHptesl matﬁhﬁmbps'ﬁlasru@t #43.s B rthﬁ @rerdogessing pragy & i thy mrtmg

regi ons. nBB%QéH kb 19015 & H%n?@efn thg Qir cIff}SnéPé Qﬁe§§'t(§‘ge &h'rb?ejas
according to the present odi nent 3 a pair engraved roll

21, 22 a§h§W@mFlg135 F gpsler @Otéﬁ@a‘-ls@ th%ﬁb%rg @ﬁ th@pénﬁondqﬁenqné\wn fabric to
"paggial fﬁ&e\r,\ﬁ'fdot{?nggo oHO8SotR! dufiftleSivihg danqg{qfa [plrée‘f:[elgﬁdigﬁl %dpaﬁtaﬁ%ﬁ&s

process in nonwoven fabric 1s"tota uti i zin

di f f er encld, #A of sharsteelfsigel spasehedmmboseing p’altr4s3 wit bregpasitivelbbeated pr g@ Y
resul ti ”Qe er%tﬁ?e B&rl'{[%;ér%rp{ e%gél %PSﬁ{t BPﬂie%%l REhtNAE nﬁa?t'ir%t Hﬁ)grature
regl ons. term "non-stretc nmeans regl on woven
fabric t h)ét Whl@h ribtlowabjtast ary wthest qostnonpiry, ofathe fihress noksing elﬁsihérﬁtalﬁng
subj ect eglohgzo%rf BbGR 109 mdré ptdtbaBes d Ruipefure WeP@Sh thadf Shdlting point by

subj ecte
25 70°C or more.

[0052]

The damaged starting nonwoven fabric 10’ is transported by the transport rollers
52, 53 to the engraved roller 51 having the projections 510 on its peripheral surface. In
this raising part 5, a surface of the damaged starting nonwoven fabric 10’ is processed by

30 the engraved roller 51. As a result, part of the filament fibers 2 making up the



stretching”. [0069] In the paired engraved rollers 21 and 22,
the roller 21 has projections 210 on its peripheral surface, and the
roller 22 has on its peripheral surfacgzrecesses 220 for 15
receiving the projections 210 of the roller 21 at positions
corresponding to the projections 210. The paired engraved rollers 21
and 22 are cylindrical nenbers made of netal, such as an al um num

all oy or steel. The processing apparatus 1 of the present enbodi nent
has a st ephintbondddesinwoate Higdicearb bsskiengoynotid® 3 moawpoaethbok It hevipatibers

Fecesaes Boooag i 20y B 5e o MHioRn P BL HegipEoud prosé shfibonded

meshi ng enma@eafe fitbrivi(tde Kgch). ottherder As effbaivelyi breslt art ﬂ:ﬂthetﬂiament fibers 2
st eel / st upit 23 s .,cqnfj ured t he
o oreeti dherR i rRibe Bha e b 37 Fig 4 B R Pifioh Mg fHigavea

recesses rBHéx ﬁm if b&fmblwmhe rraversal of a‘tmtrarﬁspbheduanhbze of ZRe areingnnonwoven

hed Th 210 i formn .
e AR e B RSP At 2 Mty BB 20 s
di r ect i onhefrahdpert spded of iherstai’ﬂng dtevpenrfalnic (@] | ¢ theXhsamtieR? 2hea atgatved

on being d force tran nltt d n

ari vi ng el e el SR guBr &R & B FORsr ARl o RO nomrgven
driving niabums lﬁ’ayhé)ﬁ)taﬂrcam}s deetlelsl plrefemblyyl One Zb)ftlmhsatltev\mMrspbﬂt epeedde the
and_ 22, and .the other rQ rive t he engage

rol Mers. YiliRg dlenvoyen da e#grreg ﬂgelha% ﬁ% E%%‘ HF'@P% ﬁ%?goﬁfthe
by the er@gga/afémllebﬁﬂ 1&)&1el¢ﬂcmgfegeara$sﬂeedtmeamad bntﬁaqoer@ﬁe@mf\ﬂnm@graved
force so tg at 1t he nonwoven fabric nmay be stretched at the centers of
mut ual gr'86%e¥-t o acconplish effective partial stretch. The
rotational speed (peripheral velocity V2) of the paired rollers 21
and 22 is controlled by the controller (not shown) of the processing
appar at ug0033]The peri pheral velocity V2 is obtained as a velocity of
the 31 circunf

taking [the outglgﬂgg)gﬁg?gigﬁyayhe rdﬁ*ﬁ @ﬁhﬂgﬁpﬁ%%pgtéQ#kg&%thdy
engagenenform)thagbers d0ahrewarin Figd7d]is me@mﬁ@t thie mﬁlélonnxf ithe tragsport roller
proj ectio. b

O ol ar oo LA fh%F%# e 1R il LR a I FioE (S D Bmaged
or the CDjating npgweesf elmaCle/ may bmpaﬁlalﬂmwvap@ﬂd afoundl thengngravgd rellerdtli b n
i n breaki S t no

i ndi vi du Wg%rOj ﬁ%%gff%g%ahe2ﬂ€#§§g% @%%Féﬁx£HQ§QH§QSH§%V&pEmnc’ﬂw
t r apezoi dafap asqlsraxemm pederably HAdb 120°6r ef erabl y trapezoidal in view
of reduced abrasion during rotation. The bottom angle of a
trapezoi dal projection 10preferably ranges from 700 to 89. [0071]

In the pa$m5@I stretching part 2, the nonmoven fabric 4 (i.e., the
nonwoven Tabric before being processed) preferably stretched to a,

mechani cal st r dodpaking @ BowyovEndabrigl h@vmg;fheé' beret bty the end Zared which is

every regigll 4o st Rhgesh b&hcsidiae lthdr@ofOtHeakdMiRg ﬁésm&feﬁqaend 00 HRving
inmproving flexibility and the |ike while retaining z sfactor

br eaki ng P @RQReRSCA Witk therfeggatveétreliﬁréd onpane side theeso r@lﬁepﬁoe?%%?d with

" mechani cglousd k85 aTed BI1E051 SREMBDp gog{els;te (RRERAERRE) feRudEt he engagenent
geonetry between the projections 210 of the roIIer 21 and the

recesses 220 of the roller 22. The nechanical stretch ratio of each
stretched region is cal cul ated according to the Math. 1 or Math. 2
desép |bedcﬂggtm4 wherein (see Fig. 11) P1 20 is the distance between
the tops of adj"ﬂ(‘eﬁﬁhv@ﬁ@isefébh@cﬂkﬁ‘ 040 @d cﬂneaianmntdme théOjf(&@iaitloﬂS 021&1)3

in the circunf IL.recti of e P e dlst
bat woan. t fovedgetged e 205S i RlloBe: | B stebing g ynbsnded pepioveh
proj ecti OﬁmﬂZﬂg))nohWo{fé?ﬂ fﬂiﬁoaHOIillfsﬁfgt Hen stéfal/slié& meiched calbossng Surﬁ1h@3 a
depth of en & c{nfagmt 18 % 111 t elﬁgsqtlar\il lbon 5 30 he %f)llmqgond%g{ nonon/en fabric

30 (starting nonwoven fabric 10). Subsequently, a filament fiber 2 on the very surface of a



32 roller 22. In the cases where the top of the projections (dots)
has ot her than a rectangul ar shape (e.g., circular, elliptic, or
- polygonal ), the dot dianeters Al and A23are obtained in the sane
manner. The nechanical stretch ratio thus calculated is taken as the
stretch ratio of the regions having the highest stretch ratio (the
regions via which the 5 projection 210 of the roller 21 and the
projection of the roller 22 cone cl osest to each other), which is
t aken as fukienbeothdnis cat by thetngnavedtroder Jhet thecheakensal psotr tot whvidatai Hber

oDt al stk PR SRIAIRANC THE YR MOS0l R 3A EELER! E RARS, b, s

ot her than alr o I"ers suc or a ca
bel t typehstibet Ehlthfgfrn@amZ% oflehichi iséUICkcnele Zﬁem@ﬁt}ﬁﬁﬂso BOLREEY tHat a

) | ection: 1
L
di r eet i orengfavid molle2[51Z2nBbecames § 1dop2fitrex)23 Atojeotdnglinto 8 3odpOfdr] between the
The palr @ligfRghaved Tl hetaoRlasllife BAE bkl M1 B100.PR e Blusion
artia 610

preferably designed to achieve stretch procCesSsin
80% nor éopdef ehyetbb pngaved 1@11810% tabedohe & Gbad 22atheafrecefenﬂ H?élb rdrwioeteis not

Fabric 4 hRKLAGUCSM WRLEIN nbAk DRI Oy uB SONSIARE A AUEA AL

reduction I n breaking Stren woven Fic e attalni ng
t he aboveredpingde rr@ngrevcrf falvelc Hamicorling ta dtecinverdionds chidrectptizadaini thyt dbe

St 8 chedahaalianeIRh ils AOUMMER AR Buka¥iRoPR b8 FHIS! BlP R oF i

engagenen he )] cChh ons
and t he invdiveivetudibrice cddznel hgocooi/ertttwa}r uhislag/nzmnngrmcémspes:l fIf chérdeyare

parts str r@ﬂﬁéjn f rﬁ%}t 1% 5??221321%]@% B%? r[ ?a%ﬁ‘éé %B%ﬁneﬁr@ EGheBSnal

210 10 o €ro chrece
starts) ohistngetechmiwdsdubé noawewnefakﬁ‘ao“@hld frecak obdteeer? Zusien mm 3 rffor

Fi 11. f. i .
top of ¢ EATRlT oefiEn Yeodsay BRMRSCMMIALELF h8 i hSr AR B4l B 1 or
st r Bt chi ryracholebetwen thediupigh pondshe  tHerek, the eforehentivaed thareaenidic allows
4 ; A
(07 ons. b, bl SO Aol Bl tnd R BRLAREaBl SHRAREL \ifung
rol | er 2higintreekingtstergthar Ba mCFanventf@bma)mtbetwea‘keadj aciatk is subjected to

pr Oj ecti qg? rgglg ?I‘OCE&G tl{e tﬂ)&g V‘gﬁ' lgkli}% 1Ia te@' n SS?‘ I‘éé h raaﬁg%}/c%

fabric 4 atl h ract| cess
t he over apph@t toethcrsurfate of thie ﬁlh?es nidnmb\mli daablge aot snkyathc lﬂbatseazh Hesesty

e 207 ot CpitEeepPlihd Bike Mt bf 48l b NGt Al 48BN
t O t he pl‘f@hhimltiabﬂm@ taarecn acapurd of thet faduredn rethinghe btaehgth.  Because a nonwoven
fabric obtained by the above described preferred method for producing the nonwoven

fabric 1 of the invention has a smaller ratio of the non-thick-tipped fibers 22, a breaking

strength is retained. When used as an outer cover material of, for example, a disposable

25 pull-on diaper, the nonwoven fabric of the invention provides an advantage of resistance
against being pierced or broken by a finger when the diaper is pulled up in fixing onto a

wearer (high piercing strength). When used in side seals of a disposable pull-on diaper

which are to be torn apart in removing the diaper from the wearer, the nonwoven fabric of

the invention is easy to torn along the side seals without being torn in the lateral direction

30 of the diaper. If a starting nonwoven fabric having no weakened points is subjected to

the raising process, the fibers tend to be just debonded and liberated from the fusion

bonds. As a result, the number of the raised fibers tends to decrease, and the height of

the raised fibers tends to increase. This can lead to problems, such as fuzz formation.



20 regions (inclusive of the regions that are not substantially
stretched), the stretch ratio applied to the non-stretched regions
being 1. The stretch ratio applied to the regions to be stretched of
t he nonwoven fabric includes the stretch ratio in the circunferenti al
direction (MD) and that in the rotational axial direction (CD).
Accordingly, the overall stretch ratio of the nonwoven fabric is
cal culated by formula (1): 25O0verall stretch ratio of nonwoven fabric
= {stret c00séti o of nonwoven fabric in circunferential direction (M)

X area ratio of nonwoven tc
© stretan racid orembraics MRSV by HRE bclleaf Rl ctabhg ubip g e
rati o of filkgs ans sobttchehwewesenf Alsidnc bowishend t wedkehed pomts e @El}dommanﬂy
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vectlsr susnedfaviDaandadefindthe hatehm 1pcrepsedtf'benis> ﬁbmehmrrce,rleadlag toampmoved
simlar sh Vi v, h .

obt ai ned &% Bgm%/eaﬁﬂg %W%g 1t1 g%) %g tﬁ%rmgﬁ ggn%l %Sghctﬁl% raZ{ﬂég{)r rg(ﬁ‘]’g:fq“ s hl%
the indi vbldkua:]ensjtyt of tuewatsedeurfa@ ﬁlmrm nAnanmemteihd wosddcnomvtdvegcfdﬂm has
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finer bet vmeiningdibeansticioh esd ursingoasddeséritendei darf pemeabidisyt Isorepasented by a
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each heat KﬁSd’%APé from K ato Tech CDheLtdu CTlmg teselgngmonvrevmfﬂbdaweﬂeiahbr has
rom hi cie&F SehhART HE 34 0020y bitGe, ' BRSO BIGER G, fabric
wherss ubj emttgding motrhelt-bhivgi Iragexpsw:heasst spﬂhé)oh@&iﬁ’dppnémsdmbndnmid@n datwic, is

cut to pr BTAREHERCE DabliE ERABLE kRSP i 403 S TN B FRCkI

t he heat/mrpsaumbﬂmwnds and therefore the resulting nonwoven fabric
is easily raised and exhibits excellent feel to the touch. The ratio
of the area ratio of the heat/pressure bonds to the overall stretch
ratio, {af 1atio of heat/pressure bonds (% /(overall stretch ratio
x 100)1, s preferably 0.02 to 0.12, nore preferably 0.04 to 0.10, in
the interests of W@%@kﬁﬁba@\tanéﬂ@gpﬁuﬁ@géhﬁmWOVﬁ@é@r@tleij@gtabg& digsesd

t he @eat/%ggﬁﬂ{egtwgpoéo&@%edand i ncreased anount of fiber raising.
The starting nonwoven fabric has discrete heat/pressure bonds

regul arly spaceBhd rpmveysafabgicr ek the peesetempodimend has part Pﬁ@etfd?fﬁ?m fibers
2 broken to form fibers 20 only one end 20a of each of which is fixed at the fusion bond

3. The fibers 20 impart fluffiness to the whole nonwoven fabric 1. Since the filament



[0078] 20The ratio of the pitch of the heat/pressure bonds (e.g.,
fusion bonds formed by, for exanple, debossing) of the nonwoven
. fabric to the pitch of the projections2210 of the pair of rollers 21
and 22 (pitch of heat/pressure bonds/pitch of projections) is
preferably 0.05 to 0.7, nore preferably 0.1 to 0.4. Wien this ratio
is satisfied, there is a high probability of existence of the
heat / pressure bonds of the nonwoven fabric in the regions 25 being
st r et chedibefh2 afeebrok@r eﬂy qna&lybdredmnhmvelh ﬁabnegi s:br]ﬂsreb&is*iggls bfe@kmlgatteﬁgth
def or ned an nes the

e o SRt Bl b SR SRS el SR | He Qon?SbicRRER ISUEke
fabric. Asesnteasbbdimenth@nsiims fioees DT eﬂdhehavmgmtlmkeﬁabfre@ ends2@ass dhywn in

d aht b
i1 1 and Wibcbi diRgespe P sBPRG AR TR aot BRon Bt B ponbpoven
t he heat /fpbris $ uicel floasdst wﬁﬁ rmf1t¢Hyeommnamlw3e|ﬁedhagrdncthbcskhhe Rorthedmaré, the
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11. In order to achieve the above recited ranges of the nechanlcal
stretch ratio and the area ratio of the regions to be stretched, it
is preferlPeBlt hat the depth of engagenment D (see Fig. 11) bet ween t he
i ndi vi dual proj &Rfc th e,d Ndi v ]
proj ections of V%&foglfl% tthS Isgllrt\édtehh%?ly e %’3& %ﬁlgﬁagénnak?x%eup
prolfect i mbStthentamclméucleeede@b)e dlapems @he rsamtayy @ankln&) 1Snitable members

pr ef er abl; at cI e
R S D N L
of the r elc@seésozsmtedfaStahdemmg sheeR2 Be aplingion of qbr:emwphel fabmudenil be

fabric 4 f n fabric 4 from
getting ha?%ﬁjl ?%%gg%ﬁ&&%ﬁﬁn%gdﬁhg%ﬁ@ dﬁaiﬂ']sgf&%%?‘){?%he parti al
stretching part 2 has transport rollers 24 and 25 upstream and
downstrea respectively, of the steel/steel matched enbossing unit
23 for tr[ga%%gdorti ng the nonwoven fabric 4. The transport rate VI of

thegponwoven faly iy iS FsOM r@'d@gsme téplﬂﬁ cﬁloafageﬁ 168 lﬁaaaessﬁp%éorgém
t he processi hl% 5Bpar atus 1. 20t term"transport
)]

rate Vi" agyen SORHIERE R FPFEDANt reembert Hbarghar @uist covrs &lloraled opfthe
the non‘“"i‘l\bﬁr&k{rﬁ&h’té\cf ﬁdpgf e aﬁwrﬁédt%%eﬁ{bﬁ)yns@ Bfd ﬁﬁﬁﬁ%tl{e%lbgorﬂénttagfembly 50

nonwoven fabric 4 he raising part 3 Is a part
whi ch t hdixedmlsgretouent fibers 41 of the partially stretched nonwoven

fabric 4' are ral gedn Heid &, %@%b&%ﬁént%s?{]mﬁlﬁ}escp'im&ﬁé'a”ﬂ P}Zérﬂl%%ﬁ

| 25 according to the preSent enbodi nent has’an engraved

haviing priepsBesti dhst dmpidoimpermepllei (onevaer swellentk badksheas g, aﬂﬂédtheoh%d
3lis a Crwehmyab%aébeﬁma%e{mﬁﬁt oser&b@ﬂweeﬁw [RS8t 30 aﬁpw N GbdoWent

or steel. The e%raved roller 31 rotates by a IVI ng
transm t ey A9 rsubstenteally otangi ng means to its shaft of rotation.

The rotational heeRekr(RSES gg%@la ¥ai psﬁon NA) & 1dchRd SROfavedK sl &F a

31 is controlled by the unshown cont er 30of the processing
appar at ugvqarer,as fregfem)rh@i Bi t betlpeatedepmihierfeent sivterafla wedrere prd/a geptchpportipe

30 C located between the rear portion A and the front portion B and adapted to be worn about
the crotch of the wearer. Both lateral side edges 6a of the rear portion A and both lateral
side edges 6b of the front portion B are joined together to form a pair of side seals (not



37 engraved roller 31 neans the velocity of the surface of the
engraved roller 31 simlarly to the peripheral velocity V2 of the
rollers 21 and 22. [0082] As shown in #g. 12, the raising part 3 has
transport rollers 32 and 33 upstream 5 and downstream respectively,
of the engraved roller 31 for transporting the nonwoven fabrics 4'.
The transport rate V3 of the stretched nonwoven fabric 4" is.
controlled by the unshown controller of the processing apparatus 1.
As used h#oeh)).a paireoflleg apénigiapahbwnptaad Y3Vaigfoptiiag ¢tatehche)d The outer
nonwoven fabric.4' meaps th pged. of .t he, surface of. the.nanwo
fabri o a-cong B s a0 C o aoa ey e Bp et sEifer el e GHRE REY
t ranspor tshegtéd Watddoh ahd pantigrivmeé o fhalkincfading of lee aitercthetiei®. [ThedBijer
The hei ght _of ch proj.ection 310 0of e engraved, roller 31 (ithe

di st ance v e CRE WELCHRSEAROuRH? g2 ant i AEYETFRVES ot imiedi®Fen e
top ®f t hevophe¢te 61 iand 63 idJormsgatrees doadh waikt Pdrtion {8roning thowaist opening and
preferably 0.01 tg.l The dj,st.ance bet ween adj acent 15 projections
510 (t he 3G REBPTioHe S Foin fHSHEE S8 the ci rount erent al
direction is preferably 0.01 to 50 mm nore preferably 0.01 to 3 nm
and that in the axial direction is preferably 0.01 to 30 mm nore
preferabl[¥00]J01 to 3 nm The density of the projections is preferably

500 to 5000 prq'%segﬁwmn@% AL 5@@5%% 0¥ @xﬂﬂdm&&%&lgttﬁe %ar
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i | | i m | i | | |
par g} cu 2 oﬁgdﬂﬁgeg?@m%@yﬁgﬁi gfgqg? XRIPL&er BFT T &Y Rhwn PRl ¥R the

or oval each projection
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or de_r t O &Ll i Sd% ' P ‘a{esmﬁf]:r §Hec{ EP oﬁ?ﬁet bikd Yook l68LG0GH ARG &M Reat
fabric 4' nore ef fec Ively w the processing apparatus 1 of ¥ e
present evehlinf, mbraspnic sedlingporftbermidst. t hat t he position of the
transport rolle am.o I : i

than that of t h‘%s %ﬁ)ﬁ}\?{ggfé 2[ Fﬁgrgbgéll%g%te%géﬁmﬁ ﬁsed Is?gtlsrﬁ) %ﬁéggﬁlgnmv\lgﬂ\%?;ls’ >
f ababc 4' formgd bé aplaquid ampgrmyaablspardwated oepglletfcandnbpeathable magterigl Bangaboth
wrap angl of: r ef ex ide i T
ot ocecsr i iad Bidohs itheoE " /€ R RinineBab®, RThoel 26 8, g F i

provi ded stretqhed statcoriongneoe dire frerecdge pf sedsidorufe 55.31Wanlg wave, saclsiclo gret
roller 334 fsdliifh Bs g?é HEAM gd;ﬂégl% fhc exrafégig ffa“ﬂgfe @13%%&9&8 Aothobger

to be provi ~descri be processing
appar at usFig. $fa sidrepqstion & withisqueserhed wikth af thesideoiufieforming: she¢iewtending
whi co i ' i £ Ak -2l
5 an] 22 BRndy GiRFeRCRYRIEL Mo RPNl bBarRLl 1P ohakilhmsg iae
t he engr afether ahsodrens mdzaleas ¥ ®b and Hexedr betivaen rieanbsorbend memhepdP tandathe
V1l of th frahrd: j [

ensi on SRR TRAE ShelarT T Pl B A ERRIRR AEDENA e L quter
fabric 4'cdyas@®d on the tension detected using a tension sensor in
accordance with a prescri bed sequence of operations. 10[ 0086]

?ll’rll inner

[0061]

25 The nonwoven fabric according to the invention is preferably used as the outer
sheet 62. The raised nonwoven fabric of the invention is also useful as the topsheet 70,
the backsheet 80, the side cuff-forming sheet, and the inner sheet 61. When these
members are formed of other than the nonwoven fabric of the invention, any materials
usually used in absorbent articles, such as disposable diapers, may be used. For

30 example, the topsheet 70 may be formed of liquid permeable nonwoven fabric, perforated
film, or a laminate thereof. The backsheet 80 may be formed of resin film or a laminate

composed of resin film and nonwoven fabric. The side cuff-forming sheet may be of



The met hod for maki ng a nonwoven fabric according to the invention
wi Il then be described based on an enbodi ment in which the above
. described processing apparatus 1 is usgd. Figs. 9 through 12 are
referred to. [0087] 15The nmethod for meki ng a nonwoven fabric
according to the invention includes the step of stretching a
plurality of regions of a nonwoven fabric 4 at or below 50C. In the
present enbodi nent, a continuous length of a starting nonwoven fabric
4 unr ol | estrefchdiimanstveaienrfathric, i\x@vémfabad;mmjlablynatélme'ermmpﬁr tThedhhersheet

24 and 25, nt [ and of t he
teol | st o e Al U CRARE Be B3 £ Sb Bl Rt foR5 e hec
as showmn in Fig. 9. Mre specifically, the nonwoven fabrlc 4 fed by
the transport rollers 24 and 25 is pressed between a plurality of the
proj ecti dA862410 of the roller 21 and a plurality of the recesses 220
of the roller o I t I :
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t r anspor tard¢lesscuirin s aligposabie rdwepptSOane epanplec theagbspbenh eembgn spyr be an
1 oCt ! OhgeBa Vet SLLEHRNLAR A B0 0SB L SR doRmer
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to nean 'S no p05|t|vely applied to the rollers 21 and 22
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5[ 0088] e present enbodinent, the feed rate V1 in feeding

the nonwoven fabric 4 into the nip of the pair of rollers 21 and 22
freferably hi gher than the peripheral velocity V2 of the pair of

roI frs 296Hnd 22 (V1>V2) to achieve the partial stretch processing
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than 10. il hdhwdien YAh& ei ng smal l er than 10, the anpunt of fiber
raising increases, and the feel to the touch inproves. In the
case of commonly practlced overall stretch processing, such as

uni axi al §6 ﬁtching, t he peripheral velocity of a pair of snooth
rollers il %%eater than the feed rate, 15 i.e., V1/V2<l, unlike the
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30 the random copolymer, which is a soft layer, is preferably disposed as an outermost layer



In the present enbodinment, in order to effectively raise fibers from
the surface of the nonwoven fabric 4', the direction of rotation of
the engraved roller 31 is preferably tpe reverse of the transport
direction of the partially stretched nonwoven fabric 4' as shown in
Fig. 12. In this counter-rotation node, V4/V3 is preferably 0.3 to
10, nore 5 preferably V4>V3, and even nore preferably V4/V3 ranges
froml.1 to 10. A particularly preferred V4/V3 is 1.5 to 5in terns
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thernoplastic resin fibers. Exanples of the thernoplastic resin
i ncl ude polyolefin resins, polyester resins, polyamde resins,
acrylonitrile resins, vinyl resins, angbvinylidene resins. Exanples
of the polyolefin resins are polyethyl ene, polypropylene, and
pol ybut ene. Exanpl es of the polyester resins are pol yethyl ene
terepht hal ate and 20 pol ybutyl ene terephthal ate. Exanples of the
pol yam de resin include nylon. The vinyl resins are exenplified by
pol yvi nyl[0@éflori de. An exanpl e of the vinylidene resins is
pol yvi nyl i dene ¢hl |f|ca rod gt hese resins o
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cost of tdoed fiexhtwothemoucabri c 4" when, in particular, an essentially
strong nonwoven fabric, 5 such as a spun-bonded nonwoven fabric, is
used. In the present enbodinent, since both the partial stretch
process ipﬁg]he raising process are inplenmented using rollers,
speC|f|c y 'the pair of rollers 21 and 22 and the engraved roIIer
31,15t is feasilbbenathod fasmedkdeg & menwaven fabriprocudingdo theeinvontim eiil then
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abri o 4v PoFanYsfHel G plenal SANGHNAR; SR trehf 1 M QSthpanyng
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[ 0097] When in using the above described spun-bonded nonwoven fabric
as the 5 nonwoven fabric 4, the fibers raised fromthe surface of the
resulting processed nonwoven fabric arggshort enough not to inpair

t he appearance. As used herein, the term"fibers raised fromthe
surface of a nonwoven fabric" is defined to be those fibers the tip
of each of which is |ocated at |east 0.2 nm above the surface of a
nonwoven fabric. The inventors consider that the reason why the
fibers rgoees] fromthe surface of a 10 spun-bonded nonwoven fabric

are short is as.follows, stret.ching.a spun-bonded nenwoven fabri.c
HSing the steo Tt N Ehiod biTaces P T AR RS RL BRAR iR skt
st ret chi ngphaility 20f segiwakeThd paotialt sttescHing pad 2 roft the frossssing bampdratds 1
t he spun-bonded nonwoven fabric. bsequent on_.pracessi th .
Grt ane SROTHE B AR e R CrRSE L P BTl ES Y 22, 4 igym in
rai sfng [gd. 9%ndd Oc ontsiusedhareini thenertoiystriidl strictebingh doamon rdfontbedgenerally

15nonwoven fabric |$ cut at. the. weakened poi.nt. of t fusi.qn.,bond.to
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non-fuzzy appearance. ,Th unber, of ,,rai sed, fi bers i.s .nmeasured as
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Fig. 13 suleedmtg’cal |y illustrates how to count the nunmber of raised
fi bers. 25 Sanpling and neasurenent are carried out in an environnent
of 22C and 65% RH. A piece neasuring 20 cmby 20 cmis cut out of the
nonwovene[g ]i c to be evaluated with a sharp razor and fol ded with
the rais Si'de out to nmake a specinen 104 as shown in Fig. 13(a).
The speci men 104 thepyitaicagrand solidragk ash @2t thefroltet 24ihae projessione 216 oadis
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from a nonwoven I’_I'C to be evalUate , a neasurenments are taken at
t hr ee postheuostowredrigpgsieaphmayive tepnamiisd tofonhi one ofethe tive rdlers2] gnd 22,

taken as f{yen0URErolfs if alii%:ﬁqo)f f@%ﬁag&%@g? e rollers. However, it is preferred
to drive the two rollers not only by the engagement but by using gears to transmit the

30 driving force so that the nonwoven fabric may be stretched at the centers of mutual
grooves to accomplish effective partial stretch. The rotational speed (peripheral velocity

V2) of the paired rollers 21 and 22 is controlled by the controller (not shown) of the

processing apparatus 1. The peripheral velocity V2 is obtained as a velocity of the



In counting the nunber of raised fibers, when there is a fiber
intersecting the imaginary line 108 (0.2 nmm above the fol ded edge
- 105) twice, like the fiber 106a shown 8n Fig. 13(c), that fiber is
counted as two. More concretely, the specinmen shown in Fig. 13(C) has
four fibers intersecting the inmaginary |ine 108 once and one fi ber
106a 20 intersecting the imaginary line 108 twi ce. So, the nunber of
the raised fibers is six, the fiber 106a intersecting tw ce being
count ed asrctimdere@1fooh the numbafhcd ottion df tonwediesntakiagrile @rtodediatetsy of

the meth ver a flocked sheet in
t hat thqu?g)e}?foﬁg s not' Eaﬁmﬁﬁﬁgggﬁ i%g%p?of bondi ng 25 separate

fibers (flocks) to a base nonwoven fabric using an adhesive or a like
chem cal so that the risk of adversely affecting the skin caused by a
cheni cal [08(fih as an adhesive, is reduced. In addition to this, there
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is éfnos ' 83%? éence 5 #n t hi ckness between the starting nonwoven
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i nvention mhen a high load is applied thereon, there is a difference
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in Fig. %m}ctll&ld the 1@1@@&1%@@&&&1@ 1of ﬂ?e5rotl1efez§t& s/tBd %gthrwtﬁ@ﬁq) of the
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different in shape, the dot diameter A is obtained as an average of the circumferential

30 length of the top of the projections of the roller 21 and that of the top of the projections of
the roller 22. Similarly, the dot diameter A; is obtained as an average of the axial length

of the top of the projections of the roller 21 and that of the top of the projections of the



30achi eved to provide a nonwoven fabric with better feel to the
touch. The steel/steel 46 matched enbossing unit is preferred,
neverthel ess, in view of the foll ow ngsadvant ages: non-stretched
regions are distributed discretely, by which the reduction in
breaki ng strength of the nonwoven fabric is mnimzed, and the
nonwoven fabric being processed hardly suffers winkling; and the
nonwoven fabric is stretched in both the MD and CD 5thereby to be
provi ded reileih 28xcéh | thatcabeselwher thee tappwehthe projectidits (@t s dther il @
preferred n r ng, | r S n
pattern eds g@%‘é%rr b i gUrC %%g%rs% 1’%8.%’01{] Onaﬁb@iggdg |k ﬁla%etérg%ta%d 't
used i n tdisaipedgetitc anvodament Tlie mhehamcl:ahemethlasatwlmus Iqelcelragadalvedcen as
roller 3 0. AarQL j eri. I .
Fai sing pFerch BEHEERERI S Bk REs (e ATbBRE teliBal M8 b e
engr aved projecton 310 mﬁyhdomllree@l ané dhavprdjectiopaifrthe folleo 22 umpateeclosest keeach
having i étﬁ%@%ﬂ A4 ?&eﬁ‘é@%é %{Ie%gé’d}ctr*l%’e{chprgﬁ&phﬂ{eaﬂneéﬁéﬂc%@tret& ratio_is
knurled ro thet Spr aye r61ler, a carding wre, or a F o7 1%F
cover ed oosbtained pethepehmeymmnndn caemattenithé strefehing riganstis other éwinstharpair of
propertie h £ S:
exenpl i fi ecr1 e%é ?u erfﬂ%{re tgﬁeeblng cgtélgmﬂé}‘fqﬁﬁq‘rg% @ie? h%gg ﬁ%ésglﬁrbdé dtlrr'uleJ P
rai si ng dﬁw7é§w565e carried out continuously or succeSS|ver The
met hod of the present enbodi nent has an additional advantage in that,
if the rai sed fibers of the raised nonwoven fabric are once col |l apsed
thel@ ven fabric is wound into a stock roll, they will rise
agaln after bei ng unwounded sinply by touching with a 20hand or
passi ng oMeehagidadieiratell tadp in eirpraferentialgdirastinbven fabric or an
absorbentpast i gl € having a good feel to the touch. Exanples [0105]

The invention will now be illustrated in greater detail with
reference to 25Exanpl es, but it should be understood that the
invention is not limted thereto. [0106] Exanple 1 A

spun- bonded/ nel t - bl own/ spun- bonded conpl ex nonwoven fabric
(hereinafter referred to a VS onmo:gm fabric) having a basis
;ﬂ 3

wei ght of 15 g/ n2 and ea n-banded +aPef of which was made of
et hyl ene- propyl ene copol resin fi

r s

(P%) - 4,

[0073]
15 Mechanical stretch ratio in axial direction:
[Math. 2]
2
\/(I>2 5 = 4, J + D?
(Pz 2 ) ~ 4 2
[0074]

It suffices that either one of the mechanical stretch ratios in the circumferential

20 and the axial directions satisfies the above recited range.



47 having a fiber dianmeter of 14.7 umwas used as a starting nonwven
fabric. This nonwoven fabric was used as such in Conparative Exanple
-5 hereinafter given. The SM5 nonwoven gabric was treated in two
stages: first passed through the steel/steel nmatched enbossing unit
43 shown in Fig. 3 and then surface-treated by the engraved 5 roller
51 shown in Fig. 4 to obtain a nonwven fabric. The individual
projections 410 of the roller 41 of the steel/steel matched enbossing
unit 43 Ha878 height of 2.8 mm The depth of engagenent between the

i ndi vi,dual

i ndi vi dual proj ct| ons 410 of 41 and th

ecesses 420 ofiEnbOf S areysd Bes ! e DAl Grithnkcbist ol preferably
adj af:egt dusigned ta mtﬁex&l@rﬁalrngegiltlzrbcefgmg hmt ﬁﬂ%jt@@ﬂi’/@mmoréf;?@ferlably He% to
axial dir iQ S a i e, Ci rential , .. .
it oct 1 orttibs 05 tEstoh a Ak DB dVin, Beblce Bl  BRHIE ke gnto
t he &ngr aaoasidemtlbxemiﬁﬁmmg r@dctiom in Threakdh s stagnpéh bé theermmvedljeaciebitic while
proj ections. 510 t of th rojections,510) i the i a

G ot i ot oy 4ieE ieficq Finet O riicBhEF fiRR AN athtslPesll B siaighed
2.1 mm Tagioengf ahtedomm\learfaﬁﬁc Wasrerpﬁratmbtdhﬂdtﬁyeﬂﬂi sngagénment rehesaiethe
to the tr. i woyen . f abr.i at a r3ha

specd 1ARPSat pRIEAGIAD e BReP MR BE AR el 20V B2,
angl e vvasndri&@speé[ﬁml]yqrmﬂms&dchabbetwwreﬂﬂ etlgé 210avfahe inditidudigrojections 210
sta

A . e e
SpUR- bon&?&%ﬁéﬂ“ t%q %#40“;1 hgegg%‘gge){i'??g’}% TR BTG of Ji jndividual recesses
(‘her ei nafZ2@rof tR® rblﬁivezrmmhowminffﬁ%r{l\lﬁ )Tr}]ieav'gings gf ﬂm?icm;mmbg fabrizf thé,tSare
/ n? d b ) i.ch was nmade..o

0 bor o Bhdh B R AR BE R fpdiual brofil B0, ¥RYIARSi Bl LR KO shdliie
fabric. THstisn. SI\Ecammdmglvgme tathlrdrea vithe ptretckskedions of the mohagesn fabelels the
th 8
& pun- bondie Sitiné By SoireRars BBTOR ArepoR i ha SR BT B Prissignaaft of the
fabid ¢ ( hreleaidiadfdehe taﬁswﬁawuftn;hmzc&tdnn}’i hétmicen )adjhaant p@Ja:tlbaSﬂH) oithg hillepR1
18 g/ n? onde e S
Stno) one dromihe Il LY of UTORSRNER ritiech. "RooREnS the praptisal sffeqt,ofthe
um was ussteitchpracesy, dlic wegalhsimbﬂvmnofoélﬂm monwiiven fabiierisrositulated based on the
30 b d,l f f ab t
aof Loner VAECoRAXE! Ry Mubdlhe T A MO K F e aBabh 67 SRR Bt st
t he sane ratimdpiliedns tlese ragzcl:ﬁx ami) Iaédlﬁg to 4f2 Jrohd® thelaxeanpatio of the non-st#&tt)ched

- bonded/ bl /, - ri.c
CheRLy At FEPRT GhABsRENCTES hedtofl ie? RO a0 RS an BRI uiiaah: B tels Aol
of which apph‘éﬂ 1) mplmnnistratﬂhdi fegioms beig Inadéheadtrephaptid epsliadesithe feghmisso
nonywoven

The S Tonuivel bl oo e TR Bodhelhyalo URAR Fhuriirmta

condi t i onkreasor (MByangkbet in the rotational axial direction (CD). Accordingly, the overall
stretch ratio of the nonwoven fabric is calculated by formula (1):

25 Overall stretch ratio of nonwoven fabric = {stretch ratio of nonwoven fabric in

circumferential direction (MD} x area ratio of regions of nonwoven fabric to be stretched

in the MD} + {stretch ratio of nonwoven fabric in axial direction (CD) x area ratio of

regions of nonwoven fabric to be stretched in the CD} + {stretch ratio of non-stretched

regions {(inclusive of regions that are not substantially stretched) (=1) x area ratio of the

30 non-stretched regions of the nonwoven fabric} (1)

[0076]
Because the stretch ratio of the nonwoven fabric in the circumferential direction

(MD) varies with the nonwoven fabric feed rate, the term “stretch ratio of the nonwoven



[0110] Exanple 5 10A spun-bonded/ nel t - bl own/ spun- bonded conpl ex
nonwoven fabric (hereinafter "SM5 nonwoven fabric") having a basis
wei ght of 18 g/ n2 of which each spun-bgpded | ayer was nade of

et hyl ene- propyl ene copol yner resin fibers having a dianeter of 14.9
um was used as a starting nonwoven fabric. The spun-bonded | ayer on
one side of this SM5 nonwoven fabric contained a softener. The SMS
nonwoven fabric was 15processed on its softener-containing side in

t wo st agefabtiiethe thexrsRfetiabdiedctibe (SITH3 as tscbtargi derbtestBd ¥dlle Eiaingl &y

¢, SPUn BORAE. SR RndEd Spu bR Cop) 56 BOMGNED A28 Faion
g/ m2 of Vil thie reNe oY tigppatipheind edlokiay ef tamllerde (@f the trbNdred ) -tp tiop Yded mate
Copol yrer eSS R 168 L TELeT Lol Ll VRS ASEE P e
sof t gner . cahhiRciS&E denwdgitullimal weinldieg, fiecens Sscttéhratinof sheagesyoran ébric
AT I N AL e I A
(‘her ei naf ftewve idntifisd mukaticd atreich rtidav theguxdal kikgtisoniey givt ratib of®hegedin
o heh eSO Lo MRS i OB R ST ! B LRI
fabric. THeSSS aenatvke widhrafer Weaspgpeqeihs eddthrbefore thé pgeagaindhen e
e e O TeiR, TR Sk Ve E PRV byt
(SM5 nonwdivetiof)alilié ejechsitctd extreich faxianpl ébtdind he abeite s gt MBaand €D.
g/, 2ngch SR Randed | SYst ec, Tl o AR OPHET S, 0
starting mechanicalsticadhratio islubtiingd & evatecol iategta ofithegnechheicaipperch ratio at
SUr1 2% he ey, BSRLHE Bkl SSE AP, RS B oS3 o, e
t hatist he #litheutsSlagely reducing the breaking strength of the starting nonwoven fabric by the
partial stretching, the overall stretch ratio is preferably 1.3 to 4, more preferably 1.5 to 3.

When the overall stretch ratio of the nonwoven fabric is within that range, the following

advantages arc obtained: the fibers become finer between heat and pressure bonds

(hereinafter “heat/pressure bonds™) of the starting nonwoven fabric as a result of the

20 partial stretching; a crack develops in the peripheral portion of each heat/pressure bond
(i.e., the vicinities of the boundary line between the heat/pressure bond and the fibers) by

the stretching, from which crack the fiber is easily cut at the peripheral portion when

subjected to the raising process; the heat/pressure bonds are deformed and sofiened by the

stretching so that the fibers are easily cut to provide short raised fibers without being

25 debonded from the heat/pressure bonds; and therefore the resulting nonwoven fabric is
easily raised and exhibits excellent feel to the touch. The ratio of the area ratio of the
heat/pressure bonds to the overall stretch ratio, {area ratio of heat/pressure bonds

(%)/(overall stretch ratio x 100)}, is preferably 0.02 to 0.12, more preferably 0.04 to 0.10,

in the interests of breaking strength retention, moderate destruction of the heat/pressure

30 bonds, and increased amount of fiber raising. The starting nonwoven fabric has discrete
heat/pressure bonds regularly spaced in planar directions. As used herein, the term
“heat/pressure bond” includes not only thermal pressure bonds of the constituent fibers

but ultrasonic pressure bonds of constituent fibers.



10 the surface of the nonwoven fabric were pulled out and cut. The
scratching and cutting operation was repeated 30 tines in total to
- obtain a nonwoven fabric with surface 8#fbers raised. [0114]
Conpar ati ve Exanple 2 15The sanme spun-bonded/ nelt - bl own/ spun-bonded
conpl ex nonwoven fabric (SM5 nonwoven fabric) as used in Exanple 1
(the basis weight was 15 g/ n2, and each spun-bonded | ayer was nade of
et hyl ene- propyl ene copol yner resin fibers having a dianmeter of 14.7
1.tm wad00&dd as a starting nonwoven fabric. The SMS nonwoven fabric
was subjected t | . ' 0 . LG. T
cut i ng 20pr oodd Tiddb LS ERRIERS, | ABsRlals B BRAMBHERAOHAS: 1B pd
in |iqui dheiateaggtenof the Sretcheditagionsnd is prafenmgl thietherheiahh hdready projection

fabri i . ' —

spun. bondiy e trom pHiphAIRALALL LEEIRTE 1 © AERPA e precrigng10
nonwbven leabioi i) mus mesegreferatity drtpl7emm; (hemtchdliod theeddjgventerejetBony 1P, in

d h < I - t .

Fesi n 1 oy Shapiereflal dhechod B0 FRAgH6 et o HRARLAPY L PTFnRORRY Hiicch
nonwoven Hapnitowndaddhe agierent 24gjegidans; 2 10r ionth® ray it elinsisticany ber@l.0Cotop2() mm,
Goubl o o org AN 0, Wahie AR of 86108 AL PO BE il B o1
wi t h t he is antpptipdarly bmited dnd ordydre, dor exampdp aasiguban,gfol@ohakor aval shape.

| oci t 0 . i .
vo 11 e o T kBl b0 )24 S b by
nonwoven G hibr ¢ miTherlhevaen ohibs bokibai between adjavant erojéctions 216 ay preferably
fib b . 6 ' . Th

spun- bondogl R iSHICmAEHTRREAL, Y EIMIRSE. Bach proiedih 2R Bretigpoty has a
nonwoven thaleid)dgado wyed tiearingk thephanwbven Hebriadumng\piogbssingas The aytiradyre

d h - -
Fesin 11 BanieROBAGH bKCH: WERAERD Phind 10,2 0 UL ARHICRE A G RONTR o
contfuct i njametesAny. [10hi6 1add, topprara the dooditid erdgection 210Tieobéained as a
-b . - hl - i

omwoven HFETE pid AL SRS BRRAGCH GO, R ABHEY B8 ! bEub Rt stee
and each vdewed fomdewveaybr theesalowiationodf  parinl srechanéeal strétichgnaiso, Htavisame
a di amet esﬁa;ﬂafis hled! 9M was

[0078]

20 The ratio of the pitch of the heat/pressure bonds (e.g., fusion bonds formed by,
for example, debossing) of the nonwoven fabric to the pitch of the projections 210 of the
pair of rollers 21 and 22 (pitch of heat/pressure bonds/pitch of projections) is preferably
0.05 to 0.7, more preferably 0.1 to 0.4. When this ratio is satisfied, there is a high
probability of existence of the heat/pressure bonds of the nonwoven fabric in the regions

25 being stretched. The heat/pressure bonds in the regions being stretched are deformed
and softened, which ensures the formation of weakened points in the peripheral portion of
the heat/pressure bonds of the nonwoven fabric. As a result, the surface of the
nonwoven fabric is easily raised with a light force to make short raised fibers that hardly
pill and provide good feel to the touch. The ratio of the pitch of the heat/pressure bonds

30 of the nonwoven fabric to the pitch of the projections 210 of the pair of rollers 21 and 22
includes (1) the ratio of the pitch of the heat/pressure bonds of the nonwoven fabric in the
MD to the pitch of the projections 210 of the pair of rollers 21 and 22 in the
circumferential direction and (2) the ratio of the pitch of the heat/pressure bonds of the



15 used as a starting nonwoven fabric. To imtate needl e-punching,

t he upper surface of the SM5 nonwoven fabric nmeasuring 5 cmby 5 cm
was scratched with the pointed tips of 3a pair of tweezers K-14 in a
manner that the fibers on the surface of the nonwoven fabric were
pull ed out and cut. The scratching and cutting operation was repeated
30 tinmes.in total to obtain a nonwoven fabric with surface fibers
napped. 20Conparative Exanple 6 The sane

spun- bondeelwmsiet fdirovin AlseGB-tb dnelpitchoafithe projactono¥Enoffthb paie of SiSrs 21 and

and cach ShUNESAEAPERa " ATEBTRAE Sricst Brb PEhE B iheol s ol Mg
a di amet etheafngtzedtcBnit isyasfeuse tha bothidham fAbwithinahelsapé.ng rai si ng.

25[ 0118] Conparative Exanmple 7 The sane

spun- bonded/ spun- bonded/ nel t - bl own/ spun- bonded conpl ex nonwoven
fabric ( ponwoven fabric) as used in Exanple 3 (the basis weight
was 18 g/ nR, every spun-bonded | ayer was nmade of ethyl ene-propyl ene

copobyner resinllid pagigidugl rhesssasg 230 dpfarthe etollef 202 age parrangedi atheositions
out er Most . SpYs s of. thi . o

sof t ener) © Wasf)](t)Jse(gE %Sthé%%’ﬁ{u\%u@ cgujgé b@%rﬁ?g?tc{}g%\éﬁgagp%%ﬁlﬁwggnl%dan%
Conpar at | Ve Hraggrdo dcFyeethsaabeve recited ranges of the mechanical stretch ratio and the

OB o TRId oD hUSLERS b B AWBCARL T @g}%ﬁgﬁg{@tﬁé AB0R 87 ¥RBdRRAL D

(SMVB nonwoven fabric used I n asi s wei

g/ n2, and(seafis dpuhetisnadae indjdadualasojrettas glOmichy rdies leandnthe iibdivisual

havi . . .

rar 2Png” PSR ofche i 22 ThnelBu e A I Bell eI AN 24 nd the

spun- bondedessel20) i w\g}%ﬁa&a&m R-lbionbaim; onpt exeferoblwol tnd frabyr | B ig Sivrred that
: : . : .

nonwoven Baf i R aetkl BufiR L b e bHEAAID AIRIONNIENEP AP Bk

and each spun-bon ayer was opyl ene resin avl ng
a di anet ep! B 1egesy 236) ogv&s: 1dletl 23ssosax ot hpresp die bomdekn Gpde dnassing
side of thi RP%Q ] i S 0Of er. The SMS
nonwoven ?gﬁ?ﬁgﬁﬁgs oyéga%fgite&éggﬂgggggﬁgg%f@%gl "Conpar ative
Exanpl e 10 The sanme spun-bonded/ spun- bonded/ spun- bonded
conmpl ex nonwoven fabric (SSS nonwoven fabric) as used in Exanple 6
(thé5basigxﬁ€}ght was 18 g/ n2, and every 20 spun-bonded | ayer was

made of et hyl engs BHRAYIHENG. CORRAL YamA] &R%HIng pRED hab A¥hGBridolERMRIRE 25
of 15.0 pm was used. The SSS nonwoven fabric contained a softener.

The SSS nbiE¥8Rne AoMnstrenay rREReCEYRY, X tthested)/stegl giatrged embossing unit 23 for

transporting the nonwoven fabric 4. The transport rate V1 of the nonwoven fabric 4 is

controlled by the controller (not shown) of the processing apparatus 1. As used herein,
20 the term “transport rate V1™ of the nonwoven fabric 4 means the speed of the surface of

the nonwoven fabric 4 being unrolled from the stock roll of the nonwoven fabric 4.

{0081]
The raising part 3 is a part in which the constituent fibers 41 of the partially
stretched nonwoven fabric 4’ are raised. The raising part 3 of the processing apparatus 1
25 according to the present embodiment has an engraved roller 31 having projections 310 on
its peripheral surface. The engraved roller 31 is a cylindrical member made of metal,
such as an aluminum alloy or steel. The engraved roller 31 rotates by a driving force
transmitted from an unshown driving means to its shaft of rotation. The rotational speed
(peripheral velocity V4) of the engraved roller 31 is controlled by the unshown controller
30 of the processing apparatus 1. As used herein, the term “peripheral velocity V4” of the



[0122] Conparative Exanple 11 25The sane
spun- bonded/ spun- bonded/ spun- bonded conpl ex nonwoven fabric (SSS
. nonwoven fabric) as used in Exanple 7 §the basis weight was 18 g/ n2,
and every spun-bonded | ayer was nade of ethyl ene-propyl ene copol yner
resin fibers having a dianeter of 14.9 pn) was used. The SSS nonwoven
fabric was not subjected to raising. 52 [0123] Evaluation of
per f or mance: The nonwoven fabrics obtained in Exanples 1 to 7
and Conpangtavedrdibendp nemnd theoeBcipof hemarfacevitha ahgdvélrottend Usimiriyhe
fiber di g 5 fiber dianeter
descri begﬁrgéj 31‘3%%?1’&?% ?%?ﬂlerg{ rgé?%géggse ratio of the tip
di anet er of the fiber. If the increase ratio of the fiber tip
di aneter was 15% or higher, it was considered a pass (P). If it was
| oner thdBO88% the nonwoven fabric was rated a fail (F). The results
obt ai ned are s | 2% '
Exampl es 1 to ?S‘éggo{vﬂ 1;{93? gl?l \@/}g:tlﬁlsﬂlrgpg 3@9@&%?(5?)8& é’@ﬁ’ér's @Ea H3§ df:@g‘edtﬁ'
eval&at e@néﬂomta¢mﬂ,rrganqeverlmqfoth@fengna@ed roter $12for livguspegtieg tbm RAKEYEn

free end g20h o t tm wgtze of%he &t cﬂegtﬁg)ha o aﬂhwfa%oﬁt?&t e%qﬁ/ Mk

each of I ch was |xe at t fusi on 8

fibers 21unghawn eontipllek ehdhe proesssisgdppavtuand tﬂkﬁeusedti@resn,zthemermeet
d 20b t  f

Sgscrl be u‘g%)a()f fPl?eC g{tljgeta?‘:’)(stit ?%m%) tl B??%er@éafgqﬁé légééag ilﬁgﬁgeurﬁe en €

was 20% @pnwamngﬁbnc 4t heing dedniovibn engitaretralles 3gisiraiterly fobe trpmyport]rhtej V1
wasyJ ower, nad%en k&9 \éﬁ-&c apric was given a fail (F). The

results are own I n Tabl es The nonwoven fabrics
obtained in Exarrpl es 1to 7 and Corrparatlve Exanples 1 to 3 and 5
were eval uated by obtaining the ratio of the loop fibers 23 to the
total nud®®3lof the fibers constituti ng the nonwoven fabric (i.

the total of t"]ﬁefh'el%lf %f%&bhoﬁﬂo}écﬁ&%?@@f tt?eoer?@avéafroﬁactu ﬁhe‘fﬂﬁtaﬁf&e'fﬁ)m

fixed at the fusion |nc udi ng bers 21 w a _thickened

free endﬂmaelaﬁmraclh%lrta%@f d efn%% r@k‘éé letfd thekon @f ﬁltﬁ PY¢HRB nHY) 15

and the E)M@famyhﬁm@?mymm%r%tatﬁaﬂo beto maur ThE dfstal%é b&%e@tu%cem
descri bed supra. If the ratio of the | iibers 23 was. | oner

50%° t he DFRAASVE 3 0k @1%s°fgtfﬂ§dﬁ0ﬁ°t&§1§s3 J(QS») e @rectwn is

hi gher, tphgeﬂaarvapfb éoat%t (fndmrerfataagi 201 & 3 mbf)and TR irf @3 ka3 deéalon is
shown in 25Tab| es he nonwoven fabrics obtai ned

Exanpl es PIefeigbly (a%tociﬂﬂﬁ&% g ere@tawm Gl tp 3 mmy 1 Therdengipaptthe eEPJ?ﬁFIOHS
obt ai ni ngs ﬁr@f%rzﬁdl?goo £ S0t Rb d]e(é't'lcﬁltsrp‘epéthiz BtcRMs Btfkﬁi'oﬂiﬂiﬂgqgaﬁ}%omts of raising

determ ning fiber dianeter djstribution describ supr a.
di st ri bu@frn mvea IRV Bhfe it t%@%tﬁ%ﬁé’ﬁfﬁ afﬂhP éhwéﬁrth? tqw of each

pasg ( P) prd11£ctrohe3 & &t fHebtle!ﬂlprl &asiot ?@_a%ctltaa? [Bnidc a@maXvweS tb2tefngle, a

fail (F) he results are shown in Tables Sensory
eval uat | 6HcYar frobygonal, t‘ﬁeo‘faétﬁhﬁpe The area of the top of each projection’ 310 is

preferably 0.001 to 20 mm?, more preferably 0.01 to 1 mm?>.

[0084]
In order to raise the fibers 41 of the partially stretched nonwoven fabric 4° more
25 effectively with the processing apparatus 1 of the present embodiment, it is preferred that
the position of the transport roller 33 downstream of the engraved roller 31 be higher than
that of the engraved roller 31 so that the stretched nonwoven fabric 4’ may be partially
wrapped around the engraved roller 31 at a wrap angle o of 10° to 180°, more preferably
30°to 120°. While in the processing apparatus 1 of the present embodiment a difference
30 is provided in position between the engraved roller 31 and the transport roller 33 to give a



The nonwoven fabrics obtained in Exanples 1 to 7 and Conparative
Exanples 1 53 to 3 and 5 to 11 were sensorily evaluated on a scale
of 1 to 10 using the nonwoven fabric ofg Conparative Exanple 4 as a
ref erence given a value of 3. The greater the value, the better the
feel to the touch. Each nonwoven fabric was tested in triplicate, and
t he average was rounded off to the whol e nunber. The nonwoven fabrics
of Exanples 1 to 5 7 and Conparative Exanples 1 to 3 and 5 which had
been subjweepeadglka,angh a diffrenge Joaoes secatetodepoopdedd with their
respective starting nonwoven fabrics that had not been subjected to
raising (i.e., between Exanple 1 and Conparative Exanple 5, between
Exanpl e Zqg Conpar ati ve Exanple 6, between Conparative Exanples 5
and 6, between Exanple 3 and Conparative Exanple 7, between Exanple 4
and Conpar at i veAs amligndeapritedgthe peacsestne parpie! 8 dwdrasnpunbadinent has a

Exanple 9 |8 i )

Seanpl o FORRGHASED: A (hich AR IR EARANA SRR 2 S the el 1l 21
E]z(a{‘r‘ﬁl es andt2 lmasadmen@er@amgim@nEﬂhﬁpﬁ@ilsyail_weioqtﬁé\F‘bo& eagraved rﬁ;sél
(0] e a :

otarts ng a8y W dRhgnichfs, SRERAIGoR 1AL WA S, ARV ACTBRE HARATGH 10
pass (P).tendion Kgtestedausing a idmsiohasegsor, nhé theitsedpabnsiev¥n dfafhei siraighed

deened a ﬁ@uovéf)fabnﬂehﬁweag% bh $00 Rndbh @it lﬁhlpgy]@ tddichaRh&st iﬁ.aEﬁ)r?%Ig:e

[0125] Evaluation on ng strength ratio: accordance wt

met hod f owithre azasetibrg sgecce egoparatewgt h descri bed supra, 20 a

speci nen neasuring 200 nmin the X direction (transverse direction)
and 50 mmin the Y direction (longitudinal direction) was cut out of
eachof tﬂ@@gﬂgn\/\oven fabrics obtained in Exanples 1 to 7 and
Conparative anples 1 to 11. The specinen was pulled on a tensil

tester from Shithegrethes for making @ nagworenniabeici asrendie PLhe wsaken W&ﬁﬂw

150 mm atpAddsatittedtasdPOn MERbOdihRntRl Whith R 4639 Sb4cBBEd BrdcBssitpapParatus
direction (transverse direction). 25 An average of the neasurenents

on four shBdsabnstige® theawghd 2 Resrebsiedithed. Then, the strength in the
X direction (transverse direction) of the corresponding starting

nonwoven fabric (e.g., Conparative Exanple 5 corresponds to Exanple
1) for eawbspf Exanples 1 to 7 and Conparative Exanples 1 to 3 and 5

was determ ned._The ratio of the breaking strength o he rai sed
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In the case of commonly practiced overall stretch processing, such as uniaxial

stretching, the peripheral velocity of a pair of smooth rollers is greater than the feed rate,

15 i.e., V1/V2<1, unlike the above discussed partial stretching. If, for example, an ordinary

spun-bonded nonwoven fabric is stretched to an overall stretch ratio of 1.3 or greater

(which is obtained as V2/V1 in the case of uniaxial stretching), it will tear. Therefore, it

is unfeasible to stretch nonwoven fabrics to an increased overall stretch ratio.  According

to the present embodiment, in contrast, the nonwoven fabric hardly suffers from tearing or

20 otherwise being damaged even if there are regions showing an overall stretch ratio of 1.3

or greater.

[0089]
According to the method of the invention, the partially stretched nonwoven
fabric 4’ is then subjected to a raising process for raising the fibers of the nonwoven fabric
25 4’.  In the present embodiment, as shown in Fig. 9, the partially stretched nonwoven
fabric 4’ is transported by the transport rollers 32 and 33 to the engraved roller 31 having
the projections 310 on its peripheral surface, where the fibers of the partially stretched
nonwoven fabric 4’ are raised from the surface of the nonwoven fabric 4’ by the engraved

roller 31 shown in Fig. 12.

30  [0090]
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In the present embodiment, in order to effectively raise fibers from the surface of
the nonwoven fabric 4°, the direction of rotation of the engraved roller 31 is preferably
the reverse of the transport direction of the partially stretched nonwoven fabric 4” as
shown in Fig. 12. In this counter-rotation mode, V4/V3 is preferably 0.3 to 10, more
preferably V4>V3, and even more preferably V4/V3 ranges from 1.1 to 10. A
particularly preferred V4/V3 is 1.5 to 5 in terms of sufficient fiber raising and reduced
clinging of fibers to the roller. The counter-rotation mode combined with the difference
between the peripheral velocity and the feed rate ensures further increase of fiber raising
and further improvement on feel to the touch. In the case when the engraved roller 31
rotates in the same direction as the transport direction of the stretched nonwoven fabric
4, it is preferred that the transport rate V3 of the partially stretched nonwoven fabric 4’
and the peripheral velocity V4 of the engraved roller 31 satisfy the relationship that
V4/V3 ranges from 1.1 to 20, more preferably 1.5 to 10, even more preferably 2 to 8.

[0091]

The nonwoven fabric 4 to be subjected to the above described processing steps
may be a spun-bonded nonwoven fabric, a complex nonwoven fabric composed of a
spun-bonded layer and a melt-blown layer, or a nonwoven fabric made of continuous
fibers in tow form. Among them preferred is a spun-bonded nonwoven fabric for its
inexpensiveness, high breaking strength and thinness. In the case of using a complex
nonwoven fabric, the spun-bonded layer is preferably disposed on the surface side and/or
the reverse side of the melt-blown layer. In particular, it is preferred that the
spun-bonded/melt-blown complex nonwoven fabric be made of a polypropylene resin
containing 50% by weight or more of a recycled polypropylene resin. The continuous
fibers in tow form as referred to above each preferably have a thickness of 5 to 30 pm,

more preferably 10 to 20 pm.

[0092]

The nonwoven fabric 4 preferably has a basis weight of 10 to 100 g/mz, 10 to
25 g/m?, in terms of inexpensiveness, good feel to the touch, and processability. A
plurality of fusion bonds which are heat/pressure bonds of the nonwoven fabric 4 may be
formed by discretely applying heat and pressure using a debossing roller combined with a
flat roller, ultrasonic fusion bonding, or discretely applying hot air.  The fusion bonds are
preferably formed by applying heat and pressure in terms of ease of fiber raising. The
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fusion bond is not particularly limited in shape and may have a circular, a thombic, a
triangular, or a like shape. The fusion bonds preferably have a total area ratio of 5% to
30% per side. The total area ratio of the fusion bonds is more preferably 10% to 20%
per side to prevent pilling.

In the case of using a spun-bonded nonwoven fabric, the individual fusion bonds
formed by debossing preferably have an area of 0.05 to 10 mm?, more preferably 0.1 to
1 mm’.  The number of the fusion bonds is preferably 10 to 250/cm?, more preferably 35
to 65/cm?  The fusion bond is not particularly limited in shape and may have a circular,
a rhombic, a triangular, or a like shape. The total area ratio of the fusion bonds is
preferably 5% to 30%, more preferably 10% to 20%, per side of the spun-bonded
nonwoven fabric.

The spun-bonded nonwoven fabric may have a single layer structure or a

multilayered structure composed of a plurality of layers.

[0093]

The spun-bonded nonwoven fabric used in the present embodiment is made of
thermoplastic resin fibers. Examples of the thermoplastic resin include polyolefin
resins, polyester resins, polyamide resins, acrylonitrile resins, vinyl resins, and vinylidene
resins. Examples of the polyolefin resins are polyethylene, polypropylene, and
polybutene. Examples of the polyester resins are polyethylene terephthalate and
polybutylene terephthalate. Examples of the polyamide resin include nylon. The vinyl
resins are exemplified by polyvinyl chloride. An example of the vinylidene resins is
polyvinylidene chloride. Modification products of these resins or mixtures of these
resins are useful as well. The diameter of the fibers is preferably 5 to 30 pm, more

preferably 10 to 20 pum, at a stage before being subjected to the partial stretching.

[0094]

As described, since the method of the present embodiment using the processing
apparatus 1 includes the step of preprocessing in which a plurality of discrete regions of
the nonwoven fabric 4 are stretched at or below 50°C, the fibers are not fused together
during the partial stretching and are easily raised in the subsequent raising step. As a
result, there is obtained a soft nonwoven fabric 4” having fibers raised to provide a good
feel to the touch. Since the stretch process is performed in only the plurality of discrete

regions of the starting nonwoven fabric 4, the other regions of the nonwoven fabric 4,
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which are not stretched, retain the strength of the starting nonwoven fabric and serve to
minimize the reduction in strength due to the stretching. This means that the nonwoven
fabric is allowed to be transported at an increased rate so as to reduce the production cost
of the nonwoven fabric 4” when, in particular, an essentially strong nonwoven fabric,
such as a spun-bonded nonwoven fabric, is used. In the present embodiment, since both
the partial stretch process and the raising process are implemented using rollers,
specifically the pair of rollers 21 and 22 and the engraved roller 31, it is feasible to
increase the rate of producing the nonwoven fabric 4 thereby to reduce the production

cost of the nonwoven fabric 4”.

[0095]

When, in particular, the aforesaid spun-bonded nonwoven fabric is used as the
nonwoven fabric 4, the reduction in breaking strength due to the partial stretching can be
limited to 50% or less. That is, when a starting nonwoven fabric 4 is a spun-bonded
nonwoven fabric having a breaking strength of 10 to 30 N/50 mm with a basis weight of
20 g/m?, the breaking strength after the processing is 5 to 20 N/30 mm. Thus, the
breaking strength of the processed spun-bonded nonwoven fabric is almost equal to that
of the starting spun-bonded nonwoven fabric. It is preferred that the starting
spun-bonded nonwoven fabric or the processed spun-bonded nonwoven fabric satisfy the
range recited above in either one of the X direction and the Y direction, more preferably

in both directions. The breaking strength is measured by the following method.

[0096]
Method for measuring breaking strength:

A rectangular specimen measuring 50 mm by 200 mm is cut out of a starting
spun-bonded nonwoven fabric or a processed nonwoven fabric, with the length coincide
with the X direction (transverse direction or CD) and the width coincide with the Y
direction (longitudinal direction or MD). The specimen is set on a tensile tester (e.g.,
Tensilon tensile tester RTA-100 from Orientec) at an initial jaw separation of 150 mm
with its X direction coincide with the pulling direction and pulled at a rate of
300 mm/min. The maximum load reached until the specimen breaks is taken as a
breaking strength in the X direction. Another rectangular specimen measuring 50 mm in
the X direction (transverse direction or CD) and 200 mm in the Y direction (longitudinal

direction or MD) is cut out and set on the tensile tester with its Y direction coincide with
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the pulling direction. The breaking strength in the Y direction is measured in the same

manner as for the measurement in the X direction.

[0097]

When in using the above described spun-bonded nonwoven fabric as the
nonwoven fabric 4, the fibers raised from the surface of the resulting processed nonwoven
fabric are short enough not to impair the appearance. As used herein, the term “fibers
raised from the surface of a nonwoven fabric” is defined to be those fibers the tip of each
of which is located at least 0.2 mm above the surface of a nonwoven fabric.

The inventors consider that the reason why the fibers raised from the surface of a
spun-bonded nonwoven fabric are short is as follows. On stretching a spun-bonded
nonwoven fabric using the steel/steel matched embossing unit 23 in the partial stretching
part 2, a weakened point is formed in the fusion bond of the spun-bonded nonwoven
fabric. Subsequently, on processing the surface of the nonwoven fabric using the
engraved roller 31 in the raising part 3, a continuous fiber constituting the spun-bonded
nonwoven fabric is cut at the weakened point of the fusion bond to form a fiber cut at the
fusion bond.

The number of the raised fibers of the nonwoven fabric is preferably 8 or greater,
more preferably 12 or greater, per centimeter in terms of good feel to the touch and 100 or
fewer per centimeter in terms of sufficient breaking strength, more preferably 40 or fewer
per centimeter in terms of non-fuzzy appearance. The number of raised fibers is

measured as follows.

[0098]
Method for measuring the number of raised fibers:

Fig. 13 schematically illustrates how to count the number of raised fibers.
Sampling and measurement are carried out in an environment of 22°C and 65% RH. A
piece measuring 20 cm by 20 cm is cut out of the nonwoven fabric to be evaluated with a
sharp razor and folded with the raised side out to make a specimen 104 as shown in Fig.
13(a). The specimen 104 is placed on a black sheet of A4 size. Another black sheet of
A4 size having a hole 107 measuring 1 cm (vertical) by 1 cm (horizontal) is put thereon
as shown in Fig. 13(b) such that the folded edge 105 of the specimen 104 may be seen
through the hole 107 of the upper black sheet as shown. The two black sheets are of
KENRAN KURO (ream weight: 265 g) available from Fujikyowa Seishi K. K. A 350g
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weight is put on the upper sheet at a position 5 cm outward from each lateral side of the
hole 107 along the folded edge 105 to ensure that the specimen 104 is completely folded.
Then, as shown in Fig. 13(c), the specimen 104 seen through the hole 107 is observed
using a microscope (VHX-900 from Keyence) at a magnification of 30 times. An
imaginary line 108 is drawn in the micrograph in parallel to and 0.2 mm above the folded
edge 105 of the sample 104. The number of the fibers projecting above the imaginary
line 108 is counted. When the width of the raised region of the nonwoven fabric to be
evaluated is 1 cm or more, three specimens each measuring 20 cm by 20 cm and
containing the raised region are cut out from the nonwoven fabric. When the width of
the raised region of the nonwoven fabric is 1 cm or less, three specimens each measuring
20 cm by 20 cm are randomly cut out of the nonwoven fabric. Three specimens are
prepared from a nonwoven fabric to be evaluated, and measurements are taken at three
positions per specimen. The average of nine measurements is taken as the number of

raised fibers.

[0099]

In counting the number of raised fibers, when there is a fiber intersecting the
imaginary line 108 (0.2 mm above the folded edge 105) twice, like the fiber 106a shown
in Fig. 13(c), that fiber is counted as two. More concretely, the specimen shown in Fig.
13(C) has four fibers intersecting the imaginary line 108 once and one fiber 106a
intersecting the imaginary line 108 twice. So, the number of the raised fibers is six, the

fiber 106a intersecting twice being counted as two.

[0100]

The raised nonwoven fabric produced by the method of the invention has an
advantage over a flocked sheet in that the production does not involve the step of bonding
separate fibers (flocks) to a base nonwoven fabric using an adhesive or a like chemical so
that the risk of adversely affecting the skin caused by a chemical, such as an adhesive, is
reduced. In addition to this, there are no problems associated with a flocked sheet, such
as fall-off of flocks during use and resultant exposure of the adhesive layer. A
spun-bonded nonwoven fabric, one type of nonwoven fabrics used in absorbent articles, is
thin and difficult to make fluffy by a general raising process without the likelihood of
being broken. According to the production method of the invention, there is obtained a

raised, spun-bonded nonwoven fabric having a high raised fiber density and good feel to
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[0101]

The nonwoven fabric obtained by the method of the invention is also
characterized by pleasant fluffiness for its thickness. While there is almost no difference
in thickness between the starting nonwoven fabric and the nonwoven fabric obtained by
the method of the invention when a high load is applied thereon, there is a difference in
thickness between them when a low load is applied. For example, with a load of
10 gf/em?® applied, the thickness of the spun-bonded nonwoven fabric obtained by the
method of the invention and that of an ordinary, starting spun-bonded nonwoven fabric
both having a basis weight of 15 g/m” are not so different, ranging from about 0.15 to
0.18mm. When a load of 0.05 gflcm® is applied, in contrast, the thickness of the
starting spun-bonded nonwoven fabric is 0.41 to 0.46 mm, while the spun-bonded
nonwoven fabric obtained by the method of the invention is 0.5 to 0.6 mm, showing a
difference. The load of 0.05 gffem?® corresponds to the load applied when one lightly
presses the nonwoven fabric with his or her finger(s). One is able to feel fluffiness by

perceiving such a small difference in thickness on touching.

[0102]
The method for making a nonwoven fabric according to the invention is by no
means limited to the above discussed embodiment, and various changes and

modifications can be added thereto as exemplified as follows.

[0103]

The processing apparatus 1 used in the present embodiment of the method has
the steel/steel matched embossing unit 23 composed of a meshing pair of engraved rollers
21 and 22 in the partial stretching part 2 as shown in Fig. 9 and 10. In a modification,
the steel/steel matched embossing unit 23 may be replaced with a pair of corrugated
rollers having intermeshing corrugations on their peripheral surface. The meshing
engagement may be along either the transport direction or a direction crossing the
transport direction. In the latter case, because the pair of corrugated rollers are rotatable
even when the depth of engagement is increased, a high mechanical stretch ratio is

achieved to provide a nonwoven fabric with better feel to the touch. The steel/steel
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matched embossing unit is preferred, nevertheless, in view of the following advantages:
non-stretched regions are distributed discretely, by which the reduction in breaking
strength of the nonwoven fabric is minimized, and the nonwoven fabric being processed
hardly suffers wrinkling; and the nonwoven fabric is stretched in both the MD and CD
thereby to be provided with excellent feel to the touch.

It is also desirable preferred embodiment that the raising is performed in stripes

or in a pattern for decorative purposes.

[0104]

The processing apparatus 1 used in the present embodiment of the method has
the engraved roller 31 with the projections 310 around its periphery in the raising part 3
as shown in Figs. 9 and 12. In a modification, the engraved roller 31 may be replaced
with a pair of corrugated rollers having intermeshing corrugations on their peripheral
surface, a knurled roller, a thermal sprayed roller, a carding wire, or a roller covered on its
periphery with a material having friction resistant properties. The material having
friction resistant properties is exemplified by rubber or emery paper. The partial
stretching and the raising may each be carried out continuously or successively.  The
method of the present embodiment has an additional advantage in that, if the raised fibers
of the raised nonwoven fabric are once collapsed when the nonwoven fabric is wound
into a stock roll, they will rise again after being unwounded simply by touching with a
hand or passing on a guide roller to provide a nonwoven fabric or an absorbent article

having a good feel to the touch.

Examples
[0105]
The invention will now be illustrated in greater detail with reference to

Examples, but it should be understood that the invention is not limited thereto.

[0106]
Example 1

A spun-bonded/melt-blown/spun-bonded complex nonwoven fabric (hereinafter
referred to as SMS nonwoven fabric) having a basis weight of 15 g/m® and each

spun-bonded layer of which was made of ethylene-propylene copolymer resin fibers
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having a fiber diameter of 14.7 um was used as a starting nonwoven fabric. This
nonwoven fabric was used as such in Comparative Example 5 hereinafter given. The
SMS nonwoven fabric was treated in two stages: first passed through the steel/steel
matched embossing unit 43 shown in Fig. 3 and then surface-treated by the engraved
roller 51 shown in Fig. 4 to obtain a nonwoven fabric. The individual projections 410 of
the roller 41 of the steel/steel matched embossing unit 43 had a height of 2.8 mm. The
depth of engagement between the individual projections 410 of the roller 41 and the
individual recesses 420 of the roller 42 was 2.7 mm. The distance between adjacent
projections 410 (the pitch of the projections 410) in the axial direction was 7 mm, and that
in the circumferential direction was 7 mm. The height of the individual projections 510
of the engraved roller 51 was 0.6 mm. The distance between adjacent projections 510
(the pitch of the projections 510) in the axial direction was 1.4 mm, and that in the
circumferential direction was 2.1 mm. The engraved roller 51 was rotated in the
direction reverse to the transport direction of the nonwoven fabric at a rotational speed
four times the feed rate of the nonwoven fabric. The wrap angle was 130°. The

nonwoven fabric feed rate in each of the two stages was 10 m/min.

[0107]
-Example 2

A spun-bonded/melt-blown/spun-bonded complex nonwoven fabric (hereinafter
“SMS nonwoven fabric”) having a basis weight of 15 g/m’ and each spun-bonded layer of
which was made of propylene resin fibers having a diameter of 17.7 pm was used as a
starting nonwoven fabric. This SMS nonwoven fabric was processed in two stages

under the same conditions as in Example 1.

[0108]
Example 3

A spun-bonded/spun-bonded/melt-blown/spun-bonded complex nonwoven fabric
(hereinafter “SSMS nonwoven fabric”) having a basis weight of 18 g/m® of which every
spun-bonded layer was made of ethylene-propylene copolymer resin fibers having a
diameter of 12.9 ym was used as a starting nonwoven fabric. The outermost
spun-bonded layers of this SSMS nonwoven fabric contained a softener. The SSMS

nonwoven fabric was processed in two stages under the same conditions as in Example 1.
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[0109]
Example 4

A spun-bonded/melt-blown/melt-blown/spun-bonded complex nonwoven fabric
(hereinafter “SMMS nonwoven fabric™} having a basis weight of 12 g/m” of which each
spun-bonded layer was made of propylene resin fibers having a diameter of 14.6 um was
used as a starting nonwoven fabric. The SMMS nonwoven fabric was processed in two

stages under the same conditions as in Example 1.

[0110]
Example 5

A spun-bonded/melt-blown/spun-bonded complex nonwoven fabric (hereinafier
“SMS nonwoven fabric”) having a basis weight of 18 g/m? of which each spun-bonded
layer was made of ethylene-propylene copolymer resin fibers having a diameter of
14.9 ym was used as a starting nonwoven fabric. The spun-bonded layer on one side of
this SMS nonwoven fabric contained a softener. The SMS nonwoven fabric was
processed on its softener-containing side in two stages under the same conditions as in

Example 1.

[0111]
Example 6

A spun-bonded/spun-bonded/spun-bonded complex nonwoven fabric (hereinafter
“SSS nonwoven fabric™) having a basis weight of 18 g/m’* of which every spun-bonded
layer was made of ethylene-propylene copolymer resin fibers having a diameter of
15.0 um was used as a starting nonwoven fabric. The SSS nonwoven fabric contained a
softener. The SSS nonwoven fabric was processed in two stages under the same

conditions as in Example 1.

[0112]
Example 7

A spun-bonded/spun-bonded/spun-bonded complex nonwoven fabric (hereinafter
“SSS nonwoven fabric”) having a basis weight of 18 g/m? of which every spun-bonded
layer was made of propylene resin fibers having a diameter of 14.9 um was used as a

starting nonwoven fabric. The SSS nonwoven fabric was processed in two stages under
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the same conditions as in Example 1.

[0113]
Comparative Example 1

The same spun-bonded/melt-blown/spun-bonded complex nonwoven fabric
(SMS nonwoven fabric) as used in Example 1 (the basis weight was 15 g/m?, and each
spun-bonded layer was made of ethylene-propylene copolymer resin fibers having a
diameter of 14.7 um) was used as a starting nonwoven fabric. To imitate
needle-punching, the upper surface of the SMS nonwoven fabric measuring 5 cm by 5 cm
was scratched by the pointed tips of a pair of tweezers K-14 in a manner that the fibers on
the surface of the nonwoven fabric were pulled out and cut. The scratching and cutting
operation was repeated 30 times in total to obtain a nonwoven fabric with surface fibers

raised.

[0114]
Comparative Example 2

The same spun-bonded/melt-blown/spun-bonded complex nonwoven fabric
(SMS nonwoven fabric) as used in Example 1 (the basis weight was 15 g/m’, and each
spun-bonded layer was made of ethylene-propylene copolymer resin fibers having a
diameter of 14.7 pm) was used as a starting nonwoven fabric. The SMS nonwoven
fabric was subjected to a cutting process to obtain a nonwoven fabric. The cutting
process was carried out by soaking the SMS nonwoven fabric in liquid nitrogen for 5

minutes and cutting the frozen nonwoven fabric with a razor.

[0115]
Comparative Example 3

The same spun-bonded/melt-blown/spun-bonded complex nonwoven fabric
(SMS nonwoven fabric) as used in Example 1 (the basis weight was 15 g/mz, and each
spun-bonded layer was made of ethylene-propylene copolymer resin fibers having a
diameter of 14.7 um) was used as a starting nonwoven fabric. Sand paper (240 grit;
from Trusco Nakayama Corp.) was wrapped around the whole periphery of a 110
diameter roller via double-sided adhesive tape. The SMS nonwoven fabric ran in

contact with the sand paper-covered roller at a wrap angle of 8.5° at a velocity of
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10 m/min, while the roller rotated at a velocity of 50 m/min in the direction reverse to the
running direction of the nonwoven fabric. There was thus obtained a nonwoven fabric

having fibers broken.

[0116]
Comparative Example 4

The same spun-bonded/melt-blown/spun-bonded complex nonwoven fabric
(SMS nonwoven fabric) as used in Example 1 (the basis weight was 15 g/m?, and each
spun-bonded layer was made of ethylene-propylene copolymer resin fibers having a

diameter of 14.7 um) was used as such without conducting raising.

[0117]
Comparative Example 5

The same spun-bonded/melt-blown/spun-bonded complex nonwoven fabric
(SMS nonwoven fabric) as used in Example 2 (the basis weight was 15 g/m?, and each
spun-bonded layer was made of propylene resin fibers having a diameter of 17.7 pm) was
used as a starting nonwoven fabric. To imitate needle-punching, the upper surface of the
SMS nonwoven fabric measuring 5 cm by 5 ¢m was scratched with the pointed tips of a
pair of tweezers K-14 in a manner that the fibers on the surface of the nonwoven fabric
were pulled out and cut. The scratching and cutting operation was repeated 30 times in

total to obtain a nonwoven fabric with surface fibers napped.

Comparative Example 6

The same spun-bonded/melt-blown/spun-bonded complex nonwoven fabric
(SMS nonwoven fabric) as used in Example 2 (the basis weight was 15 g/mz, and each
spun-bonded layer was made of propylene resin fibers having a diameter of 17.7 um) was

used as such without conducting raising.

[0118]
Comparative Example 7

The same  spun-bonded/spun-bonded/melt-blown/spun-bonded  complex
nonwoven fabric (SSMS nonwoven fabric) as used in Example 3 (the basis weight was

18 g/mz, every spun-bonded layer was made of ethylene-propylene copolymer resin fibers
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having a diameter of 12.9 um, and the outermost spun-bonded layers of this SSMS

nonwoven fabric contained a softener) was used as such without conducting raising.

{0119]
Comparative Example 8

The same spun-bonded/melt-blown/melt-blown/spun-bonded complex nonwoven
fabric (SMMS nonwoven fabric) as used in Example 4 (the basis weight was 12 g/m?, and
each spun-bonded layer was made of propylene resin fibers having a diameter of

14.6 um) was used as such without conducting raising,

[0120]
Comparative Example 9

The same spun-bonded/melt-blown/spun-bonded complex nonwoven fabric
(SMS nonwoven fabric) as used in Example 5 (the basis weight was 18 g/m’, and each
spun-bonded layer was made of propylene resin fibers having a diameter of 14.9 um) was
used as such. The spun-bonded layer on one side of this SMS nonwoven fabric

contained a softener. The SMS nonwoven fabric was not subjected to raising.

[0121]
Comparative Example 10

The same spun-bonded/spun-bonded/spun-bonded complex nonwoven fabric
(SSS nonwoven fabric) as used in Example 6 (the basis weight was 18 g/m?, and every
spun-bonded layer was made of ethylene-propylene copolymer resin fibers having a
diameter of 15.0 pm) was used. The SSS nonwoven fabric contained a softener. The

SSS nonwoven fabric was not subjected to raising,

[0122]
Comparative Example 11

The same spun-bonded/spun-bonded/spun-bonded complex nonwoven fabric
(SSS nonwoven fabric) as used in Example 7 (the basis weight was 18 g/m’, and every
spun-bonded layer was made of ethylene-propylene copolymer resin fibers having a

diameter of 14.9 um) was used. The SSS nonwoven fabric was not subjected to raising.
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[0123]
Evaluation of performance:

The nonwoven fabrics obtained in Examples 1 to 7 and Comparative Examples 1
to 3 and 5 were evaluated by measuring the fiber diameters by the method for measuring
fiber diameter described supra and calculating the increase ratio of the tip diameter of the
fiber. If the increase ratio of the fiber tip diameter was 15% or higher, it was considered
a pass (P). If it was lower than 15%, the nonwoven fabric was rated a fail (F). The
results obtained are shown in Tables 1 to 4.

The nonwoven fabrics obtained in Examples 1 to 7 and Comparative Examples 1
to 3 and 5 were evaluated by obtaining the ratio of the fibers 21 having a thickened free
end 20b to the total number of the fibers 20 only one end 20a of each of which was fixed
at the fusion bond 3.(i.e., the sum of the fibers 21 with a thickened free end 20b and the
fibers 22 whose free end 20b was not thickened) by the method for measuring fiber
diameter described supra. If the ratio of the fibers 21 with a thickened end was 20% or
higher, the nonwoven fabric was given a pass (P). If it was lower than 20%, the
nonwoven fabric was given a fail (F). The results are shown in Tables 1 to 4.

The nonwoven fabrics obtained in Examples 1 to 7 and Comparative Examples 1
to 3 and 5 were evaluated by obtaining the ratio of the loop fibers 23 to the total number
of the fibers constituting the nonwoven fabric (i.e., the total of the fibers 20 only one end
20a of each of which is fixed at the fusion bond 3 (including the fibers 21 with a
thickened free end 20b and the fibers 22 whose free end 20b is not thickened) and the
loop fibers 23) by the method for measuring fiber diameter described supra. If the ratio
of the loop fibers 23 was lower than 50%, the nonwoven fabric was given a pass (P). If
it was 50% or higher, the nonwoven fabric was rated a fail (F). The results are shown in
Tables 1 to 4.

The nonwoven fabrics obtained in Examples 1 to 7 and Comparative Examples 1
to 11 were evaluated by obtaining the fiber diameter distribution by the method for
determining fiber diameter distribution described supra. If the distribution was 0.33 or
greater, the nonwoven fabric was rated a pass (P). If the distribution was less than 0.33,

it was rated a fail (F). The results are shown in Tables 1 to 4.

[0124]
Sensory evaluation on feel to the touch:

The nonwoven fabrics obtained in Examples 1 to 7 and Comparative Examples 1
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to 3 and 5 to 11 were sensorily evaluated on a scale of 1 to 10 using the nonwoven fabric
of Comparative Example 4 as a reference given a value of 3. The greater the value, the
better the feel to the touch. Each nonwoven fabric was tested in triplicate, and the
average was rounded off to the whole number. The nonwoven fabrics of Examples 1 to
7 and Comparative Examples 1 to 3 and 5 which had been subjected to any raising
process were compared with their respective starting nonwoven fabrics that had not been
subjected to raising (i.e., between Example 1 and Comparative Example 5, between
Example 2 and Comparative Example 6, between Comparative Examples 5 and 6,
between Example 3 and Comparative Example 7, between Example 4 and Comparative
Example 8, between Example 5 and Comparative Example 9, between Example 6 and
Comparative Example 10, between Example 7 and Comparative Example 11, and
between Comparative Examples 1 to 4 and Comparative Example 5). If there was an
increase of the average value in the sensory evaluation over the corresponding starting
nonwoven fabric, the raised nonwoven fabric was deemed a pass (P). If there was no
change, the raised nonwoven fabric was deemed a fail (F). The results obtained are

shown in Tables 1 to 4.

[0125]
Evaluation on breaking strength ratio:

In accordance with the method for measuring breaking strength described supra,
a specimen measuring 200 mm in the X direction (transverse direction) and 50 mm in the
Y direction (longitudinal direction) was cut out of each of the nonwoven fabrics obtained
in Examples 1 to 7 and Comparative Examples 1 to 11. The specimen was pulled on a
tensile tester from Shimadzu Corp. starting from an initial jaw separation of 150 mm at a
rate of 300 mm/min to determine the strength in the X direction (transverse direction).
An average of the measurements on four specimens per sample was obtained. Then, the
strength in the X direction (transverse direction) of the corresponding starting nonwoven
fabric (e.g., Comparative Example 5 corresponds to Example 1) for each of Examples 1 to
7 and Comparative Examples 1 to 3 and 5 was determined. The ratio of the breaking
strength of the raised nonwoven fabric of each of Examples 1 to 7 and Comparative
Examples 1 to 3 and 5 to that of the corresponding non-raised starting nonwoven fabric
was obtained. If the ratio was 50% or higher, the raised nonwoven fabric was given a
pass (P). If the ratio was less than 50%, the raised nonwoven fabric was given a fail (F).

The results are shown in Tables 1 to 4.



I
8

Q

|
L.

10

15

20

25

30

Exanpl e
0-4 17Z a. 690 a.

6 tZ1-1 09 al 6E 4.1 Sri A CAal CEEIl (9%8) d <

54

{0126] _
Evaluation on shedding of fuzz:

A specimen measuring 200 mm in the X direction (transverse direction) and
200 mm in the Y direction (longitudinal direction) was cut out of each of the nonwoven
fabrics obtained in Examples 1 to 7 and Comparative Examples 1 to 11.  One side of the
specimen was evaluated. Specifically, the specimen was fixed with the side to be
gvaluated up to a plate at its four corners with packing tape. A friction plate wrapped in
sponge (Moltoprene MF-30) was placed on the specimen to give a load of 240 g and
given 15 cycles of turns, each cycle consisting of three clockwise turns followed by
three counterclockwise turns, taking 3 seconds for each turn. Then, all the fibers
adhering to the sponge were transferred to transparent pressure-sensitive adhesive tape,
and the adhesive tape was attached to a black paper. The surface condition of the
specimen and the fibers adhering to the adhesive tape were observed with naked eyes to
evaluate the degree of fuzz shedding according to the following rating system. The

results obtained are shown in Tables 1 through 4.

A: The specimen has substantially no fuzz nor pills. There are substantially no
fibers adhering to the adhesive tape.

B: The specimen has fuzz or pills, but there are no lumps of fibers adhering to the
adhesive tape.

C: The specimen has fuzz or pills, and there are many lumps of fibers adhering to
the adhesive tape.

[0127]

The nonwoven fabrics of Examples 1 to 7 and Comparative Examples 1 to 11
were evaluated by determining a compression characteristic value under a small load by
the method for determining compression characteristic value under small load described
supra. If the compression characteristic value was 18.0 (gf/fcm®)/mm or smaller, the
nonwoven fabric was deemed a pass (P). If it was greater than 18.0 (gf/em®)/mm, the
nonwoven fabric was deemed a fail (F). The results obtained are shown in Tables 1 to 4.

The nonwoven fabrics of Examples 1 to 7 and Comparative Examples 1 to 11
were evaluated by determining the number of raised fibers by the method for measuring
the number of raised fibers described supra. If the number of the raised fibers was 8 or

greater per ¢m, the nonwoven fabric was rated as a pass (P). If the number was fewer



1 Tod (gf 7cn2) / nm nunber/cmmmm ratio of fiber tip dianeter) Ratio
of Fibers with Thickened Free End Ratio of Loop Fibers Fiber D aneter
. Distribution Feel to the Touch Fuzz Sheddi ng

than 8 per cm, the nonwoven fabric was rated as a fail (F). The results are shown in
Tables 1 through 4.

The nonwoven fabrics of Examples 1 to 7 and Comparative Examples 1 to 11

were evaluated by determining the height of raised fibers by the method for measuring the

5 height of raised fibers described supra. If the height of the raised fibers was 1.5 mm or

less, the nonwoven fabric was rated as a pass (P). If the height was larger than 1.5 mm,

the nonwoven fabric was rated as a fail (F). The results are shown in Tables 1 through 4.
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5 dianeter of 15.9 m was used as a starting nonwoven fabric. The
nonwoven fabric was processed under the sane conditions as in Exanple
- 13 to obtain a nonwoven fabric of Conparative Exanple 15. [0142]
Conpar ati ve Exanple 16 10The sane nonwoven fabric as used in Exanple
10 having only a spun-bonded | ayer of a propylene |ayer, not having a
mel t - bl owmn | ayer, and having a basis weight of 18 g/n2 and a fi ber
dianeter of 1.8 dtex, was used as a nonwoven fabric of Conparative
Exanpl e 16. [0143] 15Conparative Exanple 17 The sane nonwoven
fabric as used in Exanple 10 having only a spun-bonded | ayer of a
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10 were eval uated by determ ning the nunber of raised fibers by the
met hod for nmeasuring the nunber of raised fibers described supra. If
the nunber of the raised fibers was 10s@r greater, the nonwoven
fabric was rated "good". If the nunber was 20 or greater, the
nonwoven fabric was rated "very good”. If the nunber was fewer than
10, the nonwoven fabric was rated as a fail (F). The results are
shown in Tables 5 through 7. 15[0146] Eval uati on on breaking
st rengt h:[0132] In accordance with the nmethod for rreasuri ng breaking
strength described Sup n. ne | 2
i r o6t on (& r arc GopRuR e Ref AR TREAIS At ag8ic P TRt BhiBydl g of
(1 ongi t udExumtplelil tae hilighen lratMD)f ﬂ\asﬁbemtmowtth efthieketeddtect dnd A0brand \achi gl
fabrics obtained a 1] I 12, .
16 the SBeRpRaNG Rt TR ptd Ml AR FRTRARR Kb R 455 BB
st ar 5i ng deewthaatheinoniviosén fahvic o€ Eamap]ledrhasfa stllenratiatof ¢therlabge fibérs 20@nd a
mmmn t r ) t I+ ecti ( e
directi Oﬁbrgg(}e%gep imnt}e%er &1S§'ﬂ)gl¥1g? tﬂan ﬁl%sg( og do Sa&’%l@e Ig;{a%ﬂazé’segﬁg 3. The
per sanplemasenfa@inef Exﬁh@m lacompmdo;fnth hB stdmtisgdmnemntessmﬂ nonwoven
strength | Lec 5-,(Lr | to
of the cottagré(téggn P%aﬁ‘g EX%H%% 4%%)\(/\1@@12%&?&%?%:% P. q, fe tExChCQ%th mthnl%zed
8/ Conpar a:tedwcﬂloﬁxa fmrﬂakmga,treﬁgthnﬂilbhﬂlréhsmme&b ifugr Emddnpg candp;lln@g amplienot
10/ npar at i %ﬁ' np e 16, Conparative Exanples 13/ 12, Conparative
Ies% as(lforrparatlve Exanples 17/16). If the ratio of the
st rengt h in theélh minvestn cﬁerbr(c‘s Dﬁﬁl@m&aﬁvdﬁmemplesd and Tihownas iib@%vement
hi gher, t h | )
rati o was efglgot%ﬁ 0%% ttﬁglrr 4l S8t M%l%&mgég%r& @%%({iba?at{f Eané’lé Efalqhe
(F). The meswives feéme of KmwipairativEdxbmples3 emjoys impB6vendshd it] fedlktoltee uch over
F;(l:n'rl)'l)ﬁchltsp s%’f ﬁga no%&%%lll efa%ﬁc :Rf%a?anﬁx%%%lel?ﬂ) Eﬁﬁtr,m%n T rrf e&lovJs a
15 considerable reduction in breaking strength. The fact that the nonwoven fabric of

Example 1 is superior to the non-processed starting nonwoven fabric of Comparative
Example 4 can be confirmed by the lower compression characteristic value under small
load and a larger number of raised fibers than those of the non-processed nonwoven fabric

of Comparative Example 4.

20 [0133]
As is apparent from the results in Tables 2, 3, and 4, even in Examples 2 to 7 in
which the resin making up the nonwoven fabric was different from that used in Example
1, the basis weight was changed from that of the nonwoven fabric used in Example 1, or a
softener was incorporated into the nonwoven fabric, there were obtained nonwoven
25 fabrics showing improvement in feel to the touch over the non-processed nonwoven
fabrics of Comparative Examples 6 to 9 with small reduction in breaking strength
similarly to Example 1. The fact that the nonwoven fabrics of Examples 2 to 7 are
superior in feel to the touch can be confirmed by the lower compression characteristic
values under small load and greater numbers of raised fibers than those of the
30 non-processed nonwoven fabrics of Comparative Examples 6 to 11. Although the
nonwoven fabric of Comparative Example 5 has an increased number of raised fibers
compared with the non-processed nonwoven fabric of Comparative Example 6, it proves

to rank low in feel to the touch because of the too large height of its raised fibers. Using

Ry
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an ethylene propylene copolymer or incorporating a softener proves to further improve
the feel to the touch. The nonwoven fabrics of Examples 6 and 7 exhibit good feel to the

touch by virtue of their satisfactory compression characteristic values under small load.

[0134]
Example 8

An SMS nonwoven fabric including a spun-bonded layer of an
ethylene-propylene copolymer resin and having a basis weight of 15 g/m? , a fiber
diameter of 1.3 dtex, and a heat/pressure bond (fusion bond formed by debossing) area
ratio of 15% was used as a starting nonwoven fabric. The SMS nonwoven fabric was
subjected to raising by the above described processing method shown in Figs. 9 through
12 to obtain a nonwoven fabric of Example 8. The individual projections 210 of the
roller of the steel/steel matched embossing unit 23 had a height of 2.8 mm. The depth D
of engagement between the individual projections 210 of the roller 21 and the individual
projections of the roller 22 was 2.7 mm. The mechanical stretch ratio was 2.9. The
distance between axially adjacent projections 210 (pitch P, of the projections 210 in the
axial direction) was 7mm, and the distance between circumferentially adjacent
projections 210 (pitch P, of the projections 210 in the circumferential direction) was
7mm. The peripheral velocity V2 of the rollers of the steel/steel matched embossing
unit was 20 m/min, and the transport rate V1 of the nonwoven fabric was 26 m/min.
The individual projections 310 of the engraved roller 31 used for fiber raising had a
height of 0.6 mm and were arranged at a pitch of 1.4 mm in the axial direction and at a
pitch of 2.1 mm in the circumferential direction. The transport rate V3 of the nonwoven
fabric was 20 m/min. The engraved roller 31 was rotated in the direction reverse to the
transport direction of the nonwoven fabric at a peripheral velocity V4 four times the
transport rate of the nonwoven fabric. The wrap angle was 130°. In Example 8, only
one side of the nonwoven fabric was raised. The total stretch ratio of the nonwoven
fabric was 1.7. The ratio of the pitch of the heat/pressure bonds of the nonwoven fabric
to the pitch of the projections of the engraved rollers was 0.43 in the MD (the
circumferential direction of the rollers) and 0.37 in the CD (the rotational axial direction).
The ratio of the total heat/pressure bond area ratio to the total stretch ratio of the

nonwoven fabric was 0.088.

[0135]
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Example 9

An SMS nonwoven fabric including a spun-bonded layer of a propylene resin
and having a basis weight of 13 g/m?, a fiber diameter of 15.9 pm, and a heat/pressure
bond (fusion bond formed by debossing) area ratio of 13% was used as a starting
nonwoven fabric. The SMS nonwoven fabric was processed under the same conditions
as in Example 8 to obtain a nonwoven fabric of Example 9. The total stretch ratio of the
nonwoven fabric was 1.7. The ratio of the pitch of the heat/pressure bonds of the
nonwoven fabric to the pitch of the projections of the engraved rollers was 0.41 in the
MD (the circumferential direction of the rollers) and 0.24 in the CD (the rotational axial
direction). The ratio of the total heat/pressure bond area ratio to the total stretch ratio of

the nonwoven fabric was 0.076.

[0136]
Example 10

A nonwoven fabric including a spun-bonded layer of a propylene layer, not
including a melt-blown layer, and having a basis weight of 18 g/m’, a fiber diameter of
1.8 dtex, and a heat/pressure bond (fusion bond formed by debossing) area ratio of 12%
was used as a starting nonwoven fabric. The nonwoven fabric was processed under the
same conditions as in Example 8 to obtain a nonwoven fabric of Example 10. The total
stretch ratio of the nonwoven fabric was 1.7. The ratio of the pitch of the heat/pressure
bonds of the nonwoven fabric to the pitch of the projections of the engraved rollers was
0.3 in the MD (the circumferential direction of the rollers) and 0.3 in the CD (the
rotational axial direction). The ratio of the total heat/pressure bond area ratio to the total

stretch ratio of the nonwoven fabric was 0.071.

[0137]
Example 11

The same SMS nonwoven fabric as used in Example 8, which included a
spun-bonded layer of an ethylene-propylene copolymer resin and had a basis weight of
15 g/m? and a fiber diameter of 1.3 dtex, was used as a starting nonwoven fabric. The
SMS nonwoven fabric was processed on the steel/steel matched embossing unit in the
same manner as in Example 8. The total stretch ratio of the nonwoven fabric was 1.7,
The ratio of the pitch of the heat/pressure bonds of the nonwoven fabric to the pitch of the

projections of the engraved rollers was 0.43 in the MD (the circumferential direction of
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the rollers) and 0.37 in the CD (the rotational axial direction). The ratio of the total
heat/pressure bond area ratio to the total stretch ratio of the nonwoven fabric was 0.088.
Thereafter, the nonwoven fabric was raised using an engraved roller having projections
with the maximum height of about 0.07 mm at a density of about 2000/cm®. The
transport rate V3 of the nonwoven fabric was 20 m/min. The engraved roller 31 was
rotated at a peripheral velocity V4 four times the transport rate of the nonwoven fabric in
the direction reverse to the transport direction of the nonwoven fabric. The wrap angle

was 60°. In Example 11, too, only one side of the nonwoven fabric was raised.

[0138]
Comparative Example 12

The same SMS nonwoven fabric as used in Example 8, which included a
spun-bonded layer of an ethylene-propylene copolymer resin and had a basis weight of
15 g/m® and a fiber diameter of 1.3 dtex, was used as a nonwoven fabric of Comparative

Example 12.

[0139]
Comparative Example 13

The same SMS nonwoven fabric as used in Example 8, which included a
spun-bonded layer of an ethylene-propylene copolymer resin and had a basis weight of
15 g/m” and a fiber diameter of 1.3 dtex, was used as a starting nonwoven fabric. Sand
paper (240 grit; from Trusco Nakayama Corp.) was wrapped around the whole periphery
of a 110 diameter roller via double-sided adhesive tape. The SMS nonwoven fabric ran
in contact with the sand paper-covered roller at a wrap angle of 8.5° at a velocity of
10 m/min, while the roller rotated at a velocity of 40 m/min in the direction reverse to the
running direction of the nonwoven fabric. There was thus obtained a raised nonwoven

fabric of Comparative Example 13.

[0140]
Comparative Example 14

The same SMS nonwoven fabric as used in Example 9, which included a
spun-bonded layer of propylene resin and had a basis weight of 13 g/m” and a fiber

diameter of 15.9 pm, was used as a nonwoven fabric of Comparative Example 14,
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[0141]
Comparative Example 15

The same SMS nonwoven fabric as used in Example 9, which included a
spun-bonded layer of propylene resin and had a basis weight of 13 g/m® and a fiber
diameter of 15.9 pum, was used as a starting nonwoven fabric. The nonwoven fabric was
processed under the same conditions as in Example 13 to obtain a nonwoven fabric of

Comparative Example 15.

[0142]
Comparative Example 16

The same nonwoven fabric as used in Example 10 having only a spun-bonded
layer of a propylene layer, not having a melt-blown layer, and having a basis weight of
18 g/m? and a fiber diameter of 1.8 dtex, was used as a nonwoven fabric of Comparative

Example 16.

{01431
Comparative Example 17

The same nonwoven fabric as used in Example 10 having only a spun-bonded
layer of a propylene layer, not having a melt-blown layer, and having a basis weight of
18 g/m” and a fiber diameter of 1.8 dtex, was processed under the same conditions as in

Comparative Example 13 to obtain a nonwoven fabric of Comparative Example 17.

[0144]
Evaluation of Performance
Sensory evaluation on feel to the touch:

The nonwoven fabrics obtained in Examples 8 to 11 and Comparative Examples
12 to 16 were sensorily evaluated on a scale of 1 to 10 using the nonwoven fabric of
Comparative Example 12 as a reference given a value of 3. The greater the value, the
better the feel to the touch. Each nonwoven fabric was tested in triplicate, and the
average was rounded off to the whole number. The nonwoven fabrics of Examples § to
11 and Comparative Examples 12 to 16 were compared with their respective starting
nonwoven fabrics that had not been processed at all (i.e., between Example 8 and

Comparative Example 12, between Example 9 and Comparative Example 14, between
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Example 10 and Comparative Example 16, between Comparative Examples 13 and 12,
between Comparative Examples 15 and 14, and between Comparative Examples 17 and
16). If there was an increase of the average value in the sensory evaluation over the
corresponding starting nonwoven fabric, the raised nonwoven fabric was rated a pass (P).
If there was no change, the raised nonwoven fabric was rated a fail (F). The results
obtained are shown in Tables 5 through 7.

[0145]
Evaluation of raised fibers:

The nonwoven fabrics of Examples 8 to 11 and Comparative Examples 12 to 16
were evaluated by determining the number of raised fibers by the method for measuring
the number of raised fibers described supra. If the number of the raised fibers was 10 or
greater, the nonwoven fabric was rated “good”. If the number was 20 or greater, the
nonwoven fabric was rated “very good”. If the number was fewer than 10, the

nonwoven fabric was rated as a fail (F). The results are shown in Tables 5 through 7.

[0146]
Evaluation on breaking strength:

In accordance with the method for measuring breaking strength described supra,
a specimen measuring 200 mm in the X direction (transverse direction or CD) and 50 mm
in the Y direction (longitudinal direction or MD) was cut out of each of the nonwoven
fabrics obtained in Examples 8 to 11 and Comparative Examples 12 to 16. The
specimen was pulled on a tensile tester from Shimadzu Corp. starting from an initial jaw
separation of 150 mm at a rate of 300 mm/min to determine the strength in the X direction
(transverse direction or CD). An average of the measurements on four specimens per
sample was obtained. Then, a ratio of the thus determined strength in the X direction
(transverse direction or CD) to that of the corresponding starting nonwoven fabric (i.e.,
Example 8/Comparative Example 12, Example 9/Comparative Example 14, Example
10/Comparative Example 16, Comparative Examples 13/12, Comparative Examples
15/14, and Comparative Examples 17/16). If the ratio of the strength in the X direction
(transverse direction or CD) was 50% or higher, the raised nonwoven fabric was given a
pass (P). If the ratio was less than 50%, the raised nonwoven fabric was rated a fail (F).

The results are shown in Tables 5 to 7.
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Table 6
Compara. Compara.
Example 9 Example 14 Example 15
Feel to the Touch point 13; 11: 11:
Amount of Raising | number/cm 23.7 . 14.8
very good F good
Breaking Sirength N 750 1150 1040
in X direction P (65%) P (100%) P (90%)
5 [0149]
Table 7
Compara. Compara.
Example 10 Example 16 Example 17
Feel to the Touch point 1?; Il*‘ 11.
.. 16.3 - 19.2
Amount of Raising | number/cm 200d F wood
Breaking Strength N 1120 1730 1760
in X direction P (65%) P (100%) P (102%)

[0150]

As is apparent from the results in Table 5, the nonwoven fabric of Example 8 had




15 smal|l reduction in breaking strength but enjoyed no inprovenent in
~feel to the touch as conpared with the starting nonwoven fabric of

- Conparative Exanple 14. That is, it isébnly the nonwoven fabric of
Exanple 9 that enjoyed inprovenent in feel to the touch with a small
reduction in breaking strength as conpared with the starting nonwoven
fabric of Conparative Exanple 14. 20[ 0152] It is seen fromthe
results in Table 7 that the nonwoven fabric of Exanple 10 had
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only the nonwoven fabric of Example 10 that enjoyed improvement in feel to the touch

with a small reduction in breaking strength as compared with the starting nonwoven

fabric of Comparative Example 16.

Industrial Applicability
30 {0153]



6. The nonwoven fabric according to claim11, wherein the nonwoven
fabric is obtained froma spun-bonded nonwoven fabric or a conpl ex
nonwoven fabric conprising a spun-bondegl | ayer and a nelt-bl own

| ayer. 207. The nonwoven fabric according to claim®6, wherein the
spun- bonded nonwoven fabric or the conpl ex nonwoven fabric conprising
a spun-bonded | ayer and a nelt-blown | ayer conprises a pol ypropyl ene
resin containing 5% or nore of an ethyl ene-propyl ene copolyner resin
or 25% by wei ghthearonmmven ddbrizx ofetby dhenitipo hyp highytireaking stg¢ngth affd yet feels
nonwoven I C i:QS: t Th i . :
accordi ngﬁ"?%; %I:ﬁ %ﬁﬁn&%%ﬁ?@rgﬁ%ﬁg&% Et lﬁeet%ﬁ%t}imglslﬂé%ﬁ{& a\érgla}:%a?’gE S ‘gtﬂg‘l lﬁg%ltlon
from a cdmplagrduvedwmennt dfdoen Godraeidhiy thersfonnleboliidyitd feplscrately zgainst the
mel t - bl own: . ayer conprising a plurality of
spun-bonggﬂlgﬁﬁgﬁé,B@?ﬁ%“%%ﬁﬂgggﬂggd | ayer which contains the fibers
each of which has a fixed end fixed at the fusion bond with the other
end being free and having an increased thickness as a result of
breaki ng {94P4] of the filament fibers containing a softener. 10.
The nonwoven T afifd feB68 RrGhdign Qn@W?\%'ﬁefa&fic E&c@fdgﬁ%tjo(tglf@ é&en;ieﬂ Rids a

conpression characteristic under small |oad of 1. nﬂ%2Ei or

| ess, a brossvavey fatgisthaaing: teised fibeoory therehy exhihibing 4 picasgat teg), tothe teuich
basis wei \?ﬁ'itle ﬁfiniﬁliiiH% LR in blﬂe;king@&eﬁ@ﬂ.wﬁ&nfe%ﬁl for AE&RHp RS &en
any one of clainms 1 to 10, wherein raised fibers on a side of the
nonwoven fbti¢ aecaiding ta thenivertiompervidgs anenvervep fabrigmhavipg seiscd fibes gt a
at 3o non-gigh RAMuLGH PRe®Pind {RdiA M0 de. 12, The nonwoven fabric
according to any one of claims 1 to 11, having 8 or nore 15rai sed
fibers per cm the raised fibers having a height of 1.5 nmor |ess.
13. The nonwoven fabric according to any one of clains 1 to 12,
wherein the breaking of part of the filanment fibers is in the

peri pheral portion of the fusion bonds. 14. A nonwoven fabric
obt ai ned from a spun-bonded nonwoven fabric or a conpl ex nonwoven
fabric conprising a spun-bonded | ayer and a nelt-blown | ayer, having
a 20conpression characteristic under small load of 18.0 (gf/cnR)/ mnm
or less, a breaking strength of 5.00 N5 cmor nore in the CD, and a
basis weight of 5 to 25 g/nR2. 15. An absorbent article conprising

t he nonwoven fabric according to any one of clains 1 to 14 as a
constituent nenber.



71 stretching a plurality of regions of a starting nonwoven fabric
(partial stretching) at 50C or a | ower tenperature and raising the

- fibers of the partially stretched nonwé9en fabric. 17. The net hod

according to claim 16, wherein the partial stretching is conducted to
a nmechani cal stretch ratio of 1.05 to 20 in each of the regions.

518. The nethod according to claim16 or 17, wherein the parti al
stretching is conducted in the transport direction and a direction
perpendi cul ar to the transport diredELAHWSn each of the regions.

19. The net hod according to any one of clains 16 to 18, wherein the
partial stretching is carried out using a pair of engraved rollers,

one of the rollgnsnkednabic dinpistiad Wel oA &it %Efs%ﬁs&ﬂateafby bonding
peripheral surface, the other having recesses internmeshin t he

proj ect i oitdusiPR RAndse vhich eamprises @I‘?éliseﬂn ¥ 9re s8¢ o eaghorl Whl@géias a fixed end

Ccor r esponghtdacht t1e: fubdnibddd WitlUaé ofhePERTEEONS, reé\ﬁl@l of breaking pi¥€ oB iR 1hM8nt
nonwoven fabric peing .introduced intg the nip of the pair of engraved

rol | 8rs tibass theaires end Rpvingamipereesed tjokneshe net hod according to claim
19, wherein the pair of engraved rollers are configured to stretch
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15 5. The nonwoven fabric according to any one of claims 1 to 4, wherein the fibers

making up the nonwoven fabric have a diameter distribution index of 0.33 to 100.

6. The nonwoven fabric according to claim 1, wherein the nonwoven fabric is
obtained from a spun-bonded nonwoven fabric or a complex nonwoven fabric comprising

a spun-bonded layer and a melt-blown layer.

20 7. The nonwoven fabric according to claim 6, wherein the spun-bonded nonwoven
fabric or the complex nonwoven fabric comprising a spun-bonded layer and a melt-blown
layer comprises a polypropylene resin containing 5% or more of an ethylene-propylene

copolymer resin or 25% by weight or more of a recycled polypropylene resin.

8. The nonwoven fabric according to claim 6 or 7, wherein the spun-bonded



5 nonwoven fabric has discrete heat/pressure bonds regularly spaced
in planar directions, the ratio of the pitch of the heat/pressure
bonds to the pitch of the projections 8 the pair of engraved rollers
being 0.05 to 0.7.
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nonwoven fabric contains a softener.

9. The nonwoven fabric according to claim 6 or 7, wherein the nonwoven fabric is
obtained from a complex nonwoven fabric having a spun-bonded layer and a melt-blown
layer, the spun-bonded layer comprising a plurality of spun-bonded layers,

the spun-bonded layer which contains the fibers each of which has a fixed end
fixed at the fusion bond with the other end being free and having an increased thickness

as a result of breaking part of the filament fibers containing a softener.

10. The nonwoven fabric according to any one of claims 1 to 9, having a
compression characteristic under small load of 18.0 (gffcm®)/mm or less, a breaking
strength of 5.00 N/5 cm or more in the CD, and a basis weight of 5 to 25 g/m®.

11. The nonwoven fabric according to any one of claims 1 to 10, wherein raised
fibers on a side of the nonwoven fabric have a smaller average diameter than surface

fibers at a non-raised region on the same side.

12. The nonwoven fabric according to any one of claims 1 to 11, having 8 or more

raised fibers per cm, the raised fibers having a height of 1.5 mm or less.

13. The nonwoven fabric according to any one of claims 1 to 12, wherein the

breaking of part of the filament fibers is in the peripheral portion of the fusion bonds.

14. A nonwoven fabric obtained from a spun-bonded nonwoven fabric or a complex
nonwoven fabric comprising a spun-bonded layer and a melt-blown layer, having a
compression characteristic under small load of 18.0 (gf/cmz)/mm or less, a breaking
strength of 5.00 N/5 c¢m or more in the CD, and a basis weight of 5 to 25 g/m’.

15. An absorbent article comprising the nonwoven fabric according to any one of

claims 1 to 14 as a constituent member.

16. A method for making a nonwoven fabric comprising the steps of partially
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stretching a plurality of regions of a starting nonwoven fabric (partial stretching) at 50°C

or a lower temperature and raising the fibers of the partially stretched nonwoven fabric.

17. The method according to claim 16, wherein the partial stretching is conducted to

a mechanical stretch ratio of 1.05 to 20 in each of the regions.

18. The method according to claim 16 or 17, wherein the partial stretching is
conducted in the transport direction and a direction perpendicular to the transport

direction in each of the regions.

19. The method according to any one of claims 16 to 18, wherein the partial
stretching is carried out using a pair of engraved rollers, one of the rollers having a
plurality of projections on its peripheral surface, the other having recesses intermeshing
with the projections arrahged on its peripheral surface at positions corresponding to the
individual projections, and

the starting nonwoven fabric being introduced into the nip of the pair of engraved

rollers to be partially stretched.

20. The method according to claim 19, wherein the pair of engraved rollers are
configured to stretch 10% to 80% of the total area of the starting nonwoven fabric
infroduced.

21, The method according to claim 19, wherein the transport rate V1 for introducing
the nonwoven fabric into the nip of the pair of engraved rollers is higher than the

peripheral velocity V2 of the pair of engraved rollers.

22. The method according to any one of claims 16 to 21, wherein the raising is
carried out using an engraved roller having a plurality of projections on its peripheral
surface,

the engraved roller for raising rotating in the direction reverse to the transport
direction of the partially stretched nonwoven fabric, and

the transport rate V3 of the partially stretched nonwoven fabric and the
peripheral velocity V4 of the engraved roller for raising satisfying the relationship: V4/V3
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23. The method according to any one of claims 16 to 21, wherein the partial
stretching is carried out to a total stretch ratio of 1.3 to 4.0.

24. The method according to any one of claims 16 to 23, wherein the starting
nonwoven fabric has discrete heat/pressure bonds regularly spaced in planar directions,
the ratio of the pitch of the heat/pressure bonds to the pitch of the projections of the pair
of engraved rollers being (.05 to 0.7.



