23 DECEMBER 2003 ELASTICALLY STRETCHABLE NONWOVEN FABRIC AND PROCESS FOR
MAKING THE SAME This invention relates to a nonwoven fabric made of elastically stretchable
filaments and a process for making the same. Japanese Patent Application Disclosure No.
1998-60765 describes an elastically stretchable nonwoven fabric obtai?8d ESIEN BERKA0031 melt
blown method. This known nonwoven fabric of priar -art comprises a plurality of superfine, elastic and
continuous component fibers heat-sealed together partially along intermittent lengths thereof and
partially at intermittent points therealong. The heat-sealing is performed so that the number of lines

and points along an%a 'c&éh o] fibers r&gﬂm é% t exceed a predetermined
number. This is for t E}b%o Ioe‘-glegﬁ% -li g:u %ﬁaéﬁ@ibers. According to
the disclosure of the Patent Apcgication the_number of the linearly heat-sealed regions is preferably

in a range of about 500 3,000/ meﬁ%w NeifES =sealed regions more than

3,000 will generate the undesirable rubber-like touch. The prior art improves a strength of elastic
stretchable

This invention relates to a nonwoven fabric nade of
el astically stretchabl e filanents and a process for naki ng t he
sane.

Japanese Patent Application D sclosure No. 1998-60765
descri bes an el astical |y stretchabl e nonwoven fabri c obt ai ned
usi ng t he known nelt bl omn net hod. Thi s known nonwoven fabric
of prior art conprises a plurality of superfine, elastic and
conti nuous conponent fibers heat-sealed together partially
along intermttent Ilengths thereof and partially at
intermttent points thereal ong. The heat-sealingis perforned
so that the nunber of |ines and points al ong and at whi ch t he
conmponent fibers are crinped shoul d not exceed a predetermn ned
nunber. This is for the purpose of alleviating a rubber-1ike
touch due to the elastic fibers. According to the disclosure
of the Patent Application, the nunber of the linearly
heat -seal ed regions is preferably in a range of about 500 ~
3,000/ cn? and the number of the linearly heat-seal ed regions
nore than 3,000 will generate the undesirable rubber-1like
t ouch.

The prior art i nproves a strength of el astic stretchabl e



-2 23 DECEMBER 2003 nonwoven fabric by partially heat-sealing the superfine component fibers
together along intermittent length thereof. In addition, the prior art limits the number of the heat-sealed
regions to a predetermined number or less and thereby successfully relieves the nonwoven fabric of
an apprehension that the nonwoven fabric might exhibit the undesirabl@3rDisiGEMIBER 2003 the
number of the heat-sealed regions exceeds said pgedetermined number. However, such nonwoven
fabric of prior art is not sufficiently bulky in its thickness direction to avoid a thin and flat paper-like
touch peculiar to nonwoven fabrics of this type. An object of this invention is to relieve the nonwoven
fabric comprising elastically stretchable filaments of the rubber-like touch as well as of the flat touch.
This inventBRISRERIRvE SRH &n dblectild A At ashEAeRERD %n LRHcIPERERSble
nonwoven fabric and a second aspect relating to a process for making the nonwoven fabric.

According t6 R AREHspELPE! hid MIERHGH, RERNSs b6 RAS bheiM sty shetdibi®honwoven

fabric comprising a plurality of thermoplastic elastomer filaments
Inaddition,'theprior art limts the nunber of the heat-seal ed

regions to a predetermned nunber or |ess and thereby
successfully relieves the nonwoven fabric of an apprehension
that the nonwoven fabric mght exhibit the undesirable
rubber-1like touch if the nunber of the heat-seal ed regions
exceeds said predeterm ned nunber. However, such nonwoven
fabric of prior art is not sufficiently bulky inits thickness
direction to avoid a thin and flat paper-1like touch peculi ar

to nonwoven fabrics of this type.

An object of this inventionis to relieve the nonwven
fabric conprising elastically stretchable filanments of the
rubber-like touch as well as of the flat touch.

This invention to achieve such an object has a first
aspect relating to an el astically stretchabl e nonwoven fabric
and a second aspect relating to a process for nmeking the
nonwoven fabric.

According to the first aspect of this invention, there
is provided an elastically stretchable nonwoven fabric
conprising a plurality of thernoplastic elastoner filanents

heat - seal ed and/or nechanically entangled together, the



heat-sealed and/or mechanically entangled together, the -3 23 DECEMBER 2003 filaments having
crimped regions and non-crimped regions wherein each of the crimped regions has fine crimps in the
rate of about 50/cm or higher. According to the second aspect of this invention, there is provided a
process for making elastically stretchable nonwoven fabric comprising @8:BHEIE\MBER [H@0%ng against
thermoplastic elastomer extruded in one direction 8em a plurality of nozzles arranged in an array a
hot blast heated at a temperature higher than a melting point of the elastomer in the one direction so
that the filaments still in a molten state thereof are moved in the one direction; and b. blowing against
the filaments at a temperature between the melting. point of the filaments and a room temperature a
warm blasttéﬁaa(fﬁ(f‘b%st q @%p@(a{tﬁﬂ%e& L&A Y€ Io@\%fth%ﬂrga% Hg?l?ﬁjg rfo%'cﬂrf e filaments
so that surfaces of said filaments may be unevenly cooled and said filaments may be at least partially

crimped, attf " &Rk OfaidRahidiP e EGUBF RS riniiy! FRTsVdIsERFOf 848 one

direction wherein, in the_course from said step of blowing
of about 50/ cm or higher.

According to the second aspect of this invention, there
Is provided a process for making elastically stretchable
nonwoven fabric conprising the steps of:

a. bl ow ng agai nst thernopl astic el astoner extruded in
one direction froma plurality of nozzles arranged i n an array
a hot bl ast heated at a t enperature higher than a nelti ng poi nt
of the elastoner in the one direction so that the filanments
still inanolten state thereof are noved in the one direction;
and

b. blowing against the filanments at a tenperature
between the nelting point of the filaments and a room
tenperature a warmbl ast or a cold blast at a tenperature at
| east 20 °C lower than said nelting point of the filanments so
t hat surfaces of saidfilanments nay be unevenly cool ed and sai d
filaments may be at | east partially crinped, and to accunul ate
said filanments on conveyor neans runni ng transversely of said
one direction wherein, inthe course fromsaid step of bl ow ng
said hot blast against said thernoplastic elastoner to
accurmul ating said filanents on said conveyor neans, said

filanments are heat-sealed or nechanically intertw ning



said hot blast against said thermoplastic elastomer to accumulating said filaments on said conveyor
means, said filaments are heat-sealed or mechanically intertwining -4 23 DECEMBER 2003 together
to obtain the elastic stretchable nonwoven fabric. According to one preferred embodiment of said
second aspect of this invention, an airflow of said hot blast is 0.5 2.5 N2@8DEHCPABHR?2008th of 1 m.
According to another preferred embodiment of said4dsecond aspect of this invention, said warm blast
or cold blast is at a temperature of 90 - 10 C. Fig. 1 is a photo of 150 magnifications showing a part of
a nonwoven fabric according to this invention; and Fig. 2 is a diagram schematically illustrating an
apparatus for makjng said nonwoven fabric. An elastically stretchable nonwoven f?br'c and a process
for making {rROGIHE wih Be SRSEHBed mkl@SLizfs SHlF FGRACE BANIEBPARY - drawings.
Fig. 1 is a diagram (photo) of 150 magnifications showing a part of an elastically stretchable

nonwoven fabric 1. AhEChGhREVEPaBAE 1R SHdeth QTR BRiterRbpIadid eRRESAEr filaments

2, each having a diameter of 1 - 30 m, . . ) .
aspect of this invention, an airfl ow of said hot blast is 0.5

~ 2.5 N/ min per bloww dth of 1 m
Accordi ng to anot her preferred enbodi mrent of sai d second
aspect of this invention, said warmbl ast or cold blast is at

a tenperature of 90 ~ 10 °C.

Fig. 1 is a photo of 150 magni fications showi ng a part
of a nonwoven fabric according to this invention; and
Fig. 2 is a diagram schematically illustrating an

apparatus for nmaking said nonwoven fabric.

An el astically stretchabl e nonwoven fabric and a process
for making the sane will be described in nore details with
reference to the acconpanyi ng draw ngs.

Fig. 1is adiagram(photo) of 150 magni fi cati ons show ng
a part of an elastically stretchable nonwoven fabric 1. The
nonwoven fabric 1 conprises a plurality of thernoplastic
el astonmer filanents 2, each having a dianeter of 1 ~ 30 em
assenbled together by heat-sealing and/or nmechanically
entangling themso that the nonwoven fabric 1 as a whol e may

have a basis weight of 30 ~ 100 g/nf. The filaments 2 extend



assembled together by heat-sealing and/or mechanically entangling them so that the nonwoven fabric
1 as a whole may have a basis weight of 30 - 100 g/m2. The filaments 2 extend -5 23 DECEMBER
2003 substantially in one direction and have crimped regions 3 and non-crimped regions 4 irregularly
appearing longitudinally of the filaments 2. Each of the filaments 2 inclizB BCEEBER 2008 crimps/cm
in each of the crimped regions 3 and extends in th& ene direction linearly or with a gentle curve
non-crimped regions 4. The crimped region(s) 3 can be observed along 15 100 % of the filaments 2
when the nonwoven fabric 1 is observed at random for an area of 0.78 x 0.65 mm. The crimped

regions 3 formed along the filaments 2 are effective to improve a hulkiness in the thickness direction
and theref GRS EaHiOANY brbBeR S1dhé RERATANE % b HREbARBLETREEMwhich the
filaments 2 have none of such crimped regions 3. In addition, the nonwoven fabric 1 according to this
invention adl\M&G4SRAMCARNVAES e R AtleYcRRABEE LAE & AR WibHiRlib! &fbreak than

those achieved by the nonwoven fabric with their component filaments having none of the crimped

regions. Thish8 BddaREBNhSte: cdsadt AE AdifvbldRaRMcSL AceBRIIMG &5 1S ihG&tior? Rot

fine crinps/cmin each of the crinped regions 3 and extends in
the one directionlinearly or with a gentle curve non-cri nped
regions 4. The crinped region(s) 3 can be observed al ong 15
~ 100 %of the fil aments 2 when t he nonwoven fabric 1is observed
at random for an area of 0.78 x 0.65 nm

The crinped regions 3 forned along the filanents 2 are
effectivetoinprove abul kinessinthethickness direction and
t herefore a cushi oni ng property of the nonwoven fabric 1 over
t he nonwoven fabric in which the filanments 2 have none of such
crinpedregions 3. Inaddition, the nonwovenfabric 1according
to this invention advantageously achieves a lower initial
stretch stress and a higher elongation at break than those
achi eved by t he nonwoven fabric with their conponent fil anents
havi ng none of the crinped regions. This is because, in the
case of the nonwoven fabric 1 according to this invention, not
only the elastoner filaments 2 are stretched but also the
crinpedregions 3allowthefilanents 2to be further stretched.
Furthernore, regardless of a filanment fiber dianmeter being
relatively small, the nonwoven fabric 1 of this inventionis

freefroma paper-1liketouchpeculiar tothe nelt bl owmn nonwoven



only the elastomer filaments 2 are stretched but also the crimped regions 3 allow the filaments 2 to be
further stretched. Furthermore, regardless of a filament fiber diameter being relatively small, the
nonwoven fabric 1 of this invention is free from a paper-like touch peculiar to the melt blown
nonwoven -6 23 DECEMBER 2003 fabric. Fig. 2 is a diagram schemat2al}ENE iR 2002 pparatus
11 of making the nonwoven fabric 1. The apparatu$ 11 comprises an extruder 12, a blower for cold
blast 13 and an endless belt 14 running in a direction indicated by an arrow X. The extruder 12 is of a
well known type for making melt blown fibers and includes nozzles 16 adapted to extrude molten resin
into filamenjs ﬁ? and a blower of hot blast 18 adapted to blow downward hot blast against the
filaments 1J7I 481 IrCits molten state so that the filaments 17 may be progressively reduced in their
diameters as they moved downward. The extruder 12 includes various components generally required
for its essential funEtiéh sugh &S a BurdliGBrHY A ETBAGERIH ¥an hirhySA FdiftP hoper for resin
as raw material, screw and heater for mixing the resin, though not illustrated in Fig. 2. The blower of

hot blast 183RAabNSerishir8l aBditiody big snonwoven fabric 1. The apparatus

11 conprises an extruder 12, a bl ower for cold blast 13 and an
endl ess belt 14 running in a direction indicated by an arrow
X. The extruder 12 is of awell known type for maki ng nelt bl own
fibers and i ncludes nozzl es 16 adapted to extrude nolten resin
into filanments 17 and a bl ower of hot bl ast 18 adapted to bl ow
downwar d hot bl ast against thefilanments 17 still inits nolten
state so that the filanents 17 may be progressively reduced in
their dianeters as they noved downward. The extruder 12
i ncludes various conponents generally required for its
essential function such as a plurality of nozzles arranged in
an array, a feeding hopper for resinas rawnaterial, screwand
heater for m xing the resin, though not illustratedin Fig. 2.
The bl ower of hot bl ast 18 preferably ensures an airflowof 0.5
~ 2.5 Nn¥/min per unit blowwidth of 1 mwhile the bl ower of
cold bl ast 13 preferably ensures an airflowof 1 ~ 20 N/ min,
more preferably of 3 ~ 10 Nm¥/min per unit width of 1 m

The filaments 17 in its nolten state are progressively
cool ed, as they nove downward, first to a tenperature at which
they exhibit a sem-noblten state and finally to a room

tenperature at which they exhibit their normal state as the



2.5 Nm3/min per unit blow width of 1 m while the blower of cold blast 13 preferably ensures an airflow
of 1 - 20 Nm3/min, more preferably of 3 - 10 Nm3/min per unit width of 1 m. The filaments 17 in its
molten state are progressively cooled, as they move downward, first to a temperature at which they
exhibit a semi-molten state and finally to a room temperature at which P@pEKHMBEEI2008Mal state
as the -7 23 DECEMBER 2003 desired filaments.-The blower of cold blast 13 blows a warm or cold
blast at a temperature between a melting point of the filaments 17 and a temperature slightly lower
than a room temperature, preferably at a temperature at least 20 C lower than the melting point of the
filaments 17, more preferably at a temperature of 90 - 10 C against the filaments 17 at least in two
directions, H1ERraBy ForhFIBRLIR oppdaliaiebs Ghe e Rs A ad il b& HppArdV fBm Fig. 2.
The filaments 17 thus blown with warm or hot blast are cooled as they are stretched and reduced in
their diamef®r. BRHHAgRRRIpBLeds! B RLATHE 19818617 RJIE bt A9rBHAtat akRewhole but
at locally different rates and with vibrations of locally different intensities. As a result, the filaments 17

are deformell! Hi®Hey até c89€d %o fHeMBBhPleM feralurdif ine | ower than a room

tenperature, preferably at a tenperature at |east 20 °C | ower
than the nelting point of the filanments 17, nore preferably at
a tenperature of 90 ~ 10 °C against the filanents 17 at | east
intwo directions, preferably fromlaterally opposite sides of
thefilaments 17 as will be apparent fromFig. 2. The filanents
17 thus blowm wth warmor hot blast are cooled as they are
stretched and reduced in their diameter. During such process,
the filaments 17 are not cooled at a uniformrate as a whol e
but at locally different rates and with vi brations of locally
different intensities. As a result, the filanments 17 are
deforned until they are cooled to the roomtenperature in the
forms of fine crinps, curves or crookedness in various
directions as seen in Fig. 1. Finally, the filaments 17
accunul ated on the conveyor belt 14 under the effect of a
suction 22 provi ded bel owsai d conveyor belt 14. Inthis course
from having been extruded by the extruder 12 to being
accunul ated on the conveyor belt 14, the filanents 17 cone in
contact one with anot her under the effect of the bl ower of hot
bl ast 18 and the bl ower of cold blast 13. After accunul ated

on t he conveyor belt 14 also, the filanents 17 conme i n cont act



forms of fine crimps, curves or crookedness in various directions as seen in Fig. 1. Finally, the
filaments 17 accumulated on the conveyor belt 14 under the effect of a suction 22 provided below
said conveyor belt 14. In this course from having been extruded by the extruder 12 to being
accumulated on the conveyor belt 14, the filaments 17 come in contact23 e EGEMBER00Bder the
effect of the blower of hot blast 18 and the blower 8f-cold blast 13. After accumulated on the conveyor
belt 14 also, the filaments 17 come in contact -8 23 DECEMBER 2003 one with another. In this
manner, the filaments 17 are heat-sealed and mechanically intertwined together to form nonwoven
fabric 21. The nonwo en fabric 21 and filaments 17 correspond to th onwoven fahric 1 and the
flaments 2 38&ndWh "oy 1g! NoFhe apblratdd 51 MBYBEopeli€d tdihgBRERartdle, Arene

elastomer under condltlons as follow: nozzles of the extruder: diameter:0.35 mm number of holes:601
resin-hole FHEH 1567l €ed and nechanically intertwined together to form

nonwoven fabric 21. The nonwoven fabric 21 and fil anents 17
correspond to the nonwoven fabric 1l andthefilanments 2 as shown
by Fig. 1.

The apparatus 11 may be operated using, for exanple,
styrene el astoner under conditions as follow

nozzl es of the extruder:

di anmet er: 0.35 mMm
nunmber of hol es: 601
hol e pitch: 1 mm
resin:
t enper at ur e: 270 °C
di scharge rate: 13 g/ m n/ hol e

bl ower of hot bl ast:

[ip wdth: 800 mMm
airfl ow 1.5 N/ min
bl ast tenperature: 270 °C

bl ower of cold bl ast:

[ip width: 750 nm
airflow 6 N/ min
bl ast tenperature: 25 °C

bel t:



temperature:270 C discharge rate:13 g/min/hole blower of hot blast: lip width:800 mm airflow: 1.5
Nm3/min blast temperature:270 C blower of cold blast: lip width:750 mm airflow: 6 Nm3/min blast
temperature:25 C belt: -9 23 DECEMBER 2003 distance from the extruder's nozzles: 320 mm
travelling speed: 2.9 m/min The filaments 17 of the nonwoven fabric 21 2bRECEMBESR 2063 conditions
set forth above have been found to have an avera@e diameter of 11.4 m and a plurality of fine crimps
at the rate of 88/cm. Experimentally, the apparatus 11 was operated under the conditions set forth
above without using the blower of cold

di stance fromthe extruder's nozzles: 320 mMm

travel | i ng speed: 2.9 mMmn

The filaments 17 of the nonwoven fabric 21 obt ai ned under
the conditions set forth above have been found to have an
average dianeter of 11.4 emand a plurality of fine crinps at
the rate of 88/ cm

Experinental |y, the apparatus 11 was oper at ed under the
conditions set forth above w thout using the blower of cold
bl ast 13 and t he nonwoven fabric obtai ned was eval uated. The
conmponent filanments of this nonwoven fabricwerel ess stretched
than the filaments 17 and an average di aneter of 20.5 was 20.5
em The filanments obtained by this experinental operation had
substantially no crinps or had crinps as rough as in the rate
of I ess than 50/cm Changi ng-over the airfl ow of the bl ower
of hot blast 18 from1.5 Nm/min (i.e., 1.9 N/ nin per blow
widthof 1 m) to 2.5 Nm/min (i.e., 3.3 N/ min per bl owwidth
of 1 mm) and further to 3.0 Nm¥/nin (i.e., 3.8 N/ nin per bl ow
width of 1 mm) progressively reduced the average dianeter to
14. 6 *mand 11. 3 *m respectively. However, the rate of crinps
formed along the filanments was | ess than 50/ cm

To exploit thisinvention, inadditiontothe previously
described styrene elastonmer, polyolefine or polyester

el astonmer al so may be used as the thernoplastic el astoner.



blast 13 and the nonwoven fabric obtained was evaluated. The component filaments of this nonwoven
fabric were less stretched than the filaments 17 and an average diameter of 20.5 was 20.5 m. The
filaments obtained by this experimental operation had substantially no crimps or had crimps as rough
as in the rate of less than 50/cm. Changing-over the airflow of the blow28 DEDGEWBERI®DODM 1.5
Nm3/min (i.e., 1.9 Nm3/min per blow width of 1 mag 4o 2. 5 Nm3/min (i . e ., 3.3 Nm3/min per blow
width of 1 mm) and further to 3. 0 Nm3/min (i.e ., 3.8 Nm3/min per blow width of 1 mm)
progressively reduced the average diameter to 14.6 m and 11.3 m, respectively. However, the rate of
crimps formed along the Elaments as less than 50(cm. To exploit this invention, in addition to the
previously describelhTLAS ARbInerS hbGbARRIG HAVEELP blaaRihGr ARl 1 Led as the
thermoplastic elastomer. -10 23 DECEMBER 2003 The elastically stretchable nonwoven fabric
according tb 'this in0¥ARGH 08n CANaAEYRBLAGERIEH ¥h & hbAMEVER §aBRO RS iAS S érmoplastic
elastomer filaments of an extremely small fineness a desired bulkiness since these component

filaments afeOBRhEE Vit HREFIPHIARS | CoRSERISHR tid | AR rPlafie 8 deSEiha flat

paper-like touch as _ _ _
smal |l fineness a desired bul kiness since these conponent

filaments are forned with the fine crinps. Consequently, this
nonwoven fabric is free from a flat paper-like touch as
unexceptionally exhibited by the conventional nelt blown
nonwoven fabric using elastonmer fiber. The nonwoven fabric
according to this invention can be easily obtained by the
process according to this invention conprising a step of
bl owi ng war mor col d bl ast agai nst the fil anents whi ch have been

extruded from the extruder and subjected to a hot blast.



unexceptionally exhibited by the conventional melt blown nonwoven fabric using elastomer fiber. The
nonwoven fabric according to this invention can be easily obtained by the process according to this
invention comprising a step of blowing warm or cold blast against the filaments which have been
extruded from the extruder and subjected to a hot blast. - | | WHAT IS CRAIMEEMBERIDIBCEMBER
2003 1 . An elastically stretchable nonwoven fabricl{l) comprising a plurality of thermoplastic
elastomer filaments (2) heat-sealed and/or mechanically entangled together, said filaments (2) having
crimped regions (3) and non-crimped regions (4) wherein each of said crimped regions (3) has fine
crimps in the rate of 50/cm or higher. 2. A process for making an elastically stretchable nonwoven
fabric (1) c%Tsith't éﬂe%g%f.J z§:blowing against thermoplastic elastomer extruded in one
direction from a plurality of nozzles (16) arranged in an array a hot blast (18) heated at a temperature
higher than a melting point of said elastomer in said one direction so that said filaments (17) still in a

molten state thereof are moved in said one direction; and )
1. el astically stretchable nonwoven fabric (1)

conprising a plurality of thernoplastic elastoner filanments

(2) heat-seal ed and/ or nmechanically entangl ed together,
said filanments (2) having crinped regions (3) and

non-cri nped regions (4) wherein each of said crinped regions

(3) has fine crinps in the rate of 50/ cm or higher.

2. A process for maki ng an el astical |y stretchabl e nonwoven
fabric (1) conprising the steps of:

a. bl owi ng agai nst thernopl astic el astoner extruded in
one direction froma plurality of nozzles (16) arranged i n an
array a hot blast (18) heated at a tenperature higher than a
mel ting point of said elastonmer in said one direction so that
said filaments (17) still in anolten state thereof are noved
In said one direction; and

b. bl owi ng against said filanments (17) at a tenperature
between said nelting point of the filanents and a room
tenperature a warm blast (18) or a cold blast (13) at a
tenperature at | east 20 °C 1l ower than said nel ti ng point of the
filaments so that surfaces of saidfilanents (17) are unevenly

cool ed and said filanments (17) are at | east partially crinped,



b. blowing against said filaments (17) at a temperature between said melting point of the filaments
and a room temperature a warm blast (18) or a cold blast (13) at a temperature at least 20 'C lower
than said melting point of the filaments so that surfaces of said filaments (17) are unevenly cooled
and said filaments (17) are at least partially crimped, -12 23 DECEMBER3ZDEGEM® ER2@8Nulate said
filaments on conveyor means running transversely®f said one direction wherein, in the course from
said step of blowing said hot blast (18) against said thermoplastic elastomer to accumulating said
filaments (17) on said conveyor means, said filaments (17) are heat-sealed or mechanically

entangling ther to obtain the elastic stretchable nonwoven fabric 21) 3. The process according to
a2, wiRREnh BT St A o (LTSS . O AR Fer AN WAt Tl o 4 The

process according to Clajm 2, wherein said warm blast (18) or cold blast (%3) is ata temperature of 90
-10C. transversely of said one direction wherein, inthe course from

said step of blowing said hot blast (18) against said
t her nopl astic el astoner to accunul ating saidfilanments (17) on
sai d conveyor neans, said filanments (17) are heat-seal ed or
mechanically entangling together to obtain the elastic

stretchabl e nonwoven fabric (21).

3. The process according to Caim2, wherein an airfl ow of
said hot blast (18) is 0.5 ~ 2.5 Nnm¥/min per blow width of 1

m

4. The process accordingto C ai m2, wherein sai d war mbl ast

(18) or cold blast (13) is at a tenperature of 90 ~ 10 °C.



