5 APRIL 2004 NONWOVEN FABRIC OF POLYPROPYLENE FIBER AND PROCESS FOR MAKING
THE SAME This invention relates to a nonwoven fabric made of continuous polypropylene fiber and to
a process for making the same. Japanese Patent No. 2887611 describes a process for making a
nonwoven fabric of continuous microfibers having a fineness less than 1 denig PRHoaliog to the
process described in this Patent, continuous microfibers are stretched once on a step of melt
spinning and then stretched again until its fineness is reduced to a desired value. The continuous
microfibers having a fineness thereof reduced in this manner are collected and bonded together, for

example, by adhesion mﬁ}@ %%}I Ao omq?@pgm?r it Egsi‘;gribed above offers a
[ ufficient

nonwoven fabric comprising continuous microfibers of; neness s y reduced to ensure a
cpmfortabl_e soft touc_h. Thisiﬂ tpﬂ@géo%tmqwarj\ﬁﬁﬁ I\t/EUCh nonwoven fabri(_: with a
high breaking extension. The object set forth above is achieved by a first aspect of this invention
relating to the product, on one hand, and -2
This invention relates to a nonwven fabric made of
conti nuous pol ypropyl ene fiber and to a process for naking
t he sane.
Japanese Patent No. 2887611 describes a process for
maki ng a nonwoven fabric of continuous m crofibers having a
fineness less than 1 denier. According to the process
described in this Patent, continuous mcrofibers are
stretched once on a step of nelt spinning and t hen stretched
againuntil its fineness is reduced to a desired value. The
conti nuous mcrofibers having a fineness thereof reduced in
this manner are coll ected and bonded toget her, for exanple,

by adhesion to obtain the desired nonwoven fabric.

The prior art descri bed above of fers a nonwoven fabric
conpri sing conti nuous m crofibers of afineness sufficiently
reduced to ensure a confortable soft touch. This invention
ainms to add this confortabl e soft touch nonwoven fabric with
a hi gh breaki ng extension.

The obj ect set forth above i s achieved by afirst aspect

of this invention relating to the product, on one hand, and



5 APRIL 2004 by a second aspect of this invention relating to the process for making this product.
Specifically, the object set forth above is achieved, according to its first aspect, by an improvement in
the nonwoven fabric made of continuous polypropylene fiber. The improvement according to the first
aspect of this invention is in that the continuous fibers have a fineness of 0.008 PRI8 deddkers, a
birefringence of 0.019 - 0.030 and a tensile breakir®g extension of 100 - 300 % wherein the fibers are
subjected to substantially mechanical entanglement to maintain the form of a nonwoven fabric.
According to one preferred embodiment of the first aspect, said nonwoven fabric has a tensile

strength of 43 ol Bs hiefd sebforgh abAvs is AgtivPdraedinady the SREOp asasgt of tis

invention, by an improvement in the process for making a nonwoven fabric comprising the steps of

stretching thg&onﬂﬂwy&pgﬁp%}%ﬁgﬁj@qus extruded from a plurality of nozzle orifices,

accumulating the continuous p ene fibers on a belt travelling in one direction and entangling

the continuous fibersgiogeihr 43 ahiain, Leea P&’ & BrRHOXEbRPYS achi eved,

according to its first aspect, by an inprovenent in the
nonwoven fabric nade of continuous pol ypropyl ene fi ber.

The i nprovenent according to the first aspect of this
invention is in that the continuous fibers have a fineness
of 0.006 ~ 5.8 deniers, a birefringence of 0.019 ~ 0.030 and
atensil e breaking extension of 100 ~ 300 %whereinthe fibers
are subjected to substantially nechanical entanglenent to
mai ntain the formof a nonwoven fabric.

According to one preferred enbodi nent of the first
aspect, said nonwoven fabric has a tensile strength of 1 ~
3 g/d.

The object set forth above is achieved, according to
t he second aspect of this invention, by aninprovenent inthe
process for maki ng a nonwoven fabric conprising the steps of
stretching the conti nuous pol ypropyl ene fi bers extruded from
a plurality of nozzle orifices, accunul ati ng the conti nuous
pl oypropyl ene fibers on a belt travelling in one direction
and entangling the continuous fibers together to obtain a
desired form of a nonwoven fabric.

The i nprovenent according to the second aspect of this



The improvement according to the second aspect of this -3 5 APRIL 2004 invention is in by that the
process comprises the steps of heating a region of an extruder in the vicinity of said nozzle
substantially at a temperature of said continuous fibers being extruded in molten state, guiding the
continuous fibers through guide passage of a sucker extending through betwé&ekPRit a&2tdbutlet
thereof and being supplied with compressed air at 3he normal temperature discharged in a direction
defined from the inlet toward the outlet, stretching the continuous fibers along a path extending
between the nozzle and the sucker and thereby reducing a fineness of the continuous fibers, and

orienting polypippyians-mplecuipssyfigisntly Ha B asdesisiiefigoente- figpkis diagram

schematically iIIus_tratlng the process fo_r making anonwoven fabric. Details of a nonwoven fabric and
oo RN, S ST T eh ot g o
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bei ng extruded in nolten state, guidingthe continuous fibers

t hrough gui de passage of a sucker extendi ng t hrough between

i n- and outl et t hereof and bei ng supplied w th conpressed air

at the normal tenperature discharged in a direction defined

fromthe inlet toward the outlet, stretching the continuous

fibers along a path extending between the nozzle and the

sucker and thereby reducing a fineness of the continuous

fibers, and orienting pol ypropyl ene nol ecul es sufficiently

to obtain a desired birefringence.

Fig. 1 is a diagram schematically illustrating the

process for maki ng a nonwoven fabric.

Details of a nonwoven fabric and a process for making
the sane according to this invention will be nore fully
understood fromthe description given hereunder with
reference to the acconpanyi ng draw ng.

Fig. 1 is a diagramschematically illustrating the
process for continuously maki ng nonwoven fabric 100 using a

mel t spi nni ng machi ne 1, a sucker 2, an endl ess belt conveyor



melt spinning machine 1, a sucker 2, an endless belt conveyor -4 5 APRIL 2004 3, a high pressure
water jet ejector 4 and a take-up roller 6. The melt spinning machine 1 includes a material feed

hopper and a screw feed extruder (not shown) , the latter being provided at its forward end with
spinning nozzle 11 and hot blast blow-off orifices 12 on both sides of the nozA& PRI LAZOGterial,
polypropylene having MFR, for example, of 10 80 ¢/10 min is used. 600 orifices of the nozzle 11 each
having an orifice diameter, for example, of 0.35 mm are arranged in line at the orifice pitch of 1 mm in
a direction perpendicular to the plane of the drawing. Continuous polypropylene fiber 15 is

discharged tgrougiheash f Msse rigsaf e fogrlect b a i ok O a0 giinipzzle. The

blow-off orifices 12 breathe out hot blast substantially at the same temperature 'as a temperature of
polypropylenge being discharged in molten state, i.e., at a temperature of approximately 230C on the
assumption that polypropylene is discharged through the nozzle 11 at a temperature of approximately

230C. The hot biast i fyregiiad Q3 1§° ks RAIITHTAI B egRs:RalyPrpgYgne being

extruded from

hopper and a screwf eed extruder (not shown), thel atter being
provided at its forward end with spinning nozzle 11 and hot
bl ast blowoff orifices 12 on both sides of the nozzle 11.
As material, polypropyl ene having MFR, for exanple, of 10 ~
80 g/10 mnis used. 600 orifices of the nozzle 11 each havi ng
an orifice dianeter, for exanple, of 0.35 mmare arranged in
lineat theorificepitchof 1 mnmin adirection perpendicul ar
to the pl ane of the draw ng. Continuous pol ypropyl ene fi ber
15 i s di scharged t hrough each of these orifices of the nozzle
11 at a rate of 0.13 ~ 0.40 g/ mn/nozzle. The Dbl ow of f
orifices 12 breathe out hot bl ast substantially at the sanme
tenperature as a tenperature of polypropylene being
discharged in nolten state, i.e., at a tenperature of
approxi mately 230°C on t he assunpti on that pol ypropyl ene is
di scharged through the nozzle 11 at a tenperature of
approxi mately 230°C. The hot bl ast is breathed out at arate
of 1 ~3 N/ mi n and prevents pol ypropyl ene bei ng extruded from
bei ng rapidly cool ed.

The sucker 2 has gui de passage 16 for the continuous

fibers 15 and blowoff orifices 17 opening into the guide



being rapidly cooled. The sucker 2 has guide passage 16 for the continuous fibers 15 and blow-off
orifices 17 opening into the guide -5 5 APRIL 2004 passage 16 from both sides thereof to breathe out
compressed air at the normal temperature. The guide passage 16 has an inlet 18 and an outlet 19 for
the continuous fibers 15. The sucker 2 is positioned so that a distance P betvieaRrile Pale 11 and
the inlet 18 of the sucker 2 is 500 mm or less, preférably 100 - 300 mm. The continuous fibers 15
travelling over the distance P preferably have a temperature falling nearly to the melting point thereof
as the continuous fibers 15 reach the inlet 18. Over a distance Q between the blow-off orifices 17 and

the outlet 19, the,copiinuoys BhetselhaLs AUPRIREE) CPBINPESRATAIhe AiRsmal laspperature

breathed out toward the outlet 19. The distance Q is preferably in a range of 20 -’ 500 mm and the

1 outoward : ice Qs preferably _
o110 - 50C. The oo e s B o er e 2t ey 374 ou A ot Ninforrmin.
The continupys Thersel5 Rt 19 S8 AAYES Rl IUSIGIE DBP SofBpressqg ar at he

normal temperature

sucker 2 is positioned sothat a di stance P between t he nozzl e
11 and the inlet 18 of the sucker 2 is 500 mm or |ess,
preferably 100 ~ 300 nm The continuous fibers 15 travelling
over the distance P preferably have a tenperature falling
nearly to the nelting point thereof as the continuous fibers
15 reach theinlet 18. Over a di stance Qbetween t he bl ow of f
orifices 17 and the outlet 19, the continuous fibers 15 are
supplied with conpressed air at the normal tenperature
breathed out toward the outlet 19. The distance Q is
preferably inarange of 20 ~500 nmand t he expr essi on " nor mal
tenperature” used herein should be understood to be the
tenperature in a range of 10 ~ 50°C. The conpressed air is
of 0.5 ~ 2 kgf/cnfG and supplied at a flow rate of N/ min.
The continuous fibers 15 entering the guide passage 16 are
guenched by the conpressed air at the normal tenperature
nearly to the normal tenperature and, at the sanme tineg,
stretched appropriately to achieve a fineness of 0.006~ 5.8
deniers and a birefringence An of 0.019 ~ 0.030. After
stretchedinthis manner, the conti nuous fibers 15 preferably

have a tensile strength of 1 ~ 3 g/d.



nearly to the normal temperature and, at the same time, stretched appropriately to achieve a fineness
of 0.006-' 5.8 deniers and a birefringence On of 0.019 - 0.030. After stretched in this manner, the
continuous fibers 15 preferably have a tensile strength of 1 - 3 g/d. -6 5 APRIL 2004 The endless
conveyor belt 3 has its width extending in the direction orthogonal to the plans AERie0§4he drawing.
A distance R between the nozzle 11 and the conveger belt 3 is dimensioned preferably in a range of
300 - 1500 mm, more preferably in a range of 400 - 600 mm by correspondingly adjusting the
distances P and Q. The conveyor belt 3 travels rightward as viewed in the drawing at a speed of 2 - 8

m/min. The conveyefheltd i made ahypaissial faving aieatabls; BRI A AISHEfighbox 2L is

opposed to the sucker 2 with this conveyor belt 3 therebetween. The continuous fibers 15 emerging

from the outlef, 19,sWind [P SHY G5r4e!! 5 ﬁ‘?ﬂ-;giﬁ{“%m%”>68 F}?e%oﬂ‘gfg%bﬁllévbi' r the effect

of compressed air and suction. Consequently, the continuous fibers 15 accumulated on the

g‘:g‘l’gor be)l 34 A HERIHRLBRURIEHOMREN 2272 The B9 RIRESWEWRATEICtSigqlons has single

i s dinensioned preferably in a range of 300 ~ 1500 nm nore
preferably in a range of 400 ~ 600 nm by correspondi ngly
adj usting the di stances Pand Q The conveyor belt 3 travels
rightward as viewed in the drawi ng at a speed of 2 ~8 m m n.
The conveyor belt 3 is made of material having a breathabl e
nature and a suction box 21 is opposed to the sucker 2 with
t his conveyor belt 3 therebetween. The continuous fibers 15
energing fromthe outlet 19 swing transversely as well as
| ongitudinally of the conveyor belt 3 under the effect of
conpressed air and suction. Consequently, the continuous
fibers 15 are accunulated on the conveyor belt 3 in an
irregular pattern to formweb 22.

The hi gh pressure wat er jet ej ector 4 has singl e or dual
or nore nozzle array(s) 24 each conprising a plurality of
orifices23arrangedinlinetransversely of the conveyor belt
3 at a pitch of 0.3 ~ 3 mmand a suction box 26 opposed to
t hese nozzl e array(s) with the conveyor belt 3 therebetween.
I nthe case of dual nozzl e arrays 24, for exanple, theorifices

23 of the first array may stabilize texture of the web 22 by

ej ecting water jet streams of 20kgf/cnf and the orifices 23



or more nozzle array(s) 24 each comprising a plurality of orifices 23 arranged in line transversely of
the conveyor belt 3 at a pitch of 0.3 - 3 mm and a suction box 26 opposed to these nozzle array (s)
with the conveyor belt 3 therebetween. In the case of dual nozzle arrays 24, for example, the orifices
23 of the first array may stabilize texture of the web 22 by ejecting water jet sdePRsLOPADKgf/cmlerr]
and the orifices 23 -7 5 APRIL 2004 of the second d@rray serve may partially orienting the continuous
fibers 15 so as to extend in a travelling direction of the web 22 or may patrtially intertwine the
continuous fibers 15 with one another to improve a tensile strength of the web 22. The web 22 may

oe subseduety fliied AL sifth afdniino eatibistRipd) dareranegwayendapiingo wiigh s, in

turn, taken up by the take-up roller 6 in a roll. The contindous fibers 15 and the nonwoven

fabric 26 obtajped HIBHYM NGRS AEHANEY %ﬁﬁvﬁ%‘ﬁ?ﬁst%él PR IQ“ rQuditigns as will be

described have presented physical properties as perating conditions) Resin used as the
starting mat%'fal:t%gy%Bylﬁﬁe SMFﬁa:ﬂ%arti ally intertwine the continuous

fibers 15 with one another to inprove a tensile strength of
the web 22. The web 22 nay be subsequently dried on a step
of drying (not illustrated) to formnonwoven fabric 26 which
is, inturn, taken up by the take-up roller 6 in the formof
aroll.

The continuous fibers 15 and the nonwoven fabric 26
obt ai ned t hrough the above-nenti oned series of steps under
operating conditions as wll be described have presented
physi cal properties as follow
(Operating conditions)

Resin used as the starting materi al: Pol ypropyl ene (MFR = 70

g/ 10 mi n)

Spi nni ng nozzl e:

Oifice dianmeter: 0.35 mm
Nunber of orifices: 600
Oifice pitch: 1 mm
Tenperature: 230°C

Di scharge: 0.13 g/ mn/nozzle
Hot bl ast:

Tenperature: 230°C



g/10 min) Spinning nozzle: Orifice diameter: 0.35 mm Number of orifices: 600 Orifice pitch: 1 mm
Temperature: 230C Discharge: 0.13 g/min/nozzle Hot blast: Temperature: 230C -8 5 APRIL 2004
Flow rate: 1.5 Nm3/min Compressed air at the normal temperature: Pressure: 1.0 kgf/cm2G Flow
rate: 6.0 Nm3/min Conveyor belt: Distance from the spinning nozzle: 490 mnbt ARRKIIR@D4peed: 4.4
m/min High pressure water jet ejection: First array: &t a pressure of 20 kgf/cm2 Second array: at a
pressure of 100 kgf/lcm2 (Physical properties of the continuous fibers) Average fiber diameter: 8.9 m
(0.51d)

Flow rate: 1.5 N/ min
Conpressed air at the normal tenperature:
Pressure: 1.0 kgf/cnfG
Flow rate: 6.0 Nn?/min
Conveyor belt:
Di stance fromthe spinning nozzle: 490 nm
Travel ling speed: 4.4 mmn
Hi gh pressure water jet ejection:
First array: at a pressure of 20 kgf/cnf
Second array: at a pressure of 100 kgf/cnf
(Physical properties of the continuous fibers)
Average fiber dianeter: 8.9 «m (0.51 d)
Standard deviation of the fiber diameter: 1.03
Tensile strength: 1.72 g/d
Tensil e breaking extension: 6.38 mm
Condi tion of tension:
Di stance between chucks: 0 mm
Tensil e speed: 10 mm nmin
Bi refringence (An): 0.027
(Physi cal properties)
Basi s wei ght: 34.2 g/nf
Thi ckness (under a measuring |load of 3 g/cnf): 0.48 mm

Tensile strength in MD (machi ne direction): 16550 g/ w dt h of



Standard deviation of the fiber diameter: 1.03 Tensile strength: 1.72 g/d Tensile breaking extension:
6.38 mm Condition of tension: Distance between chucks: 0 mm Tensile speed: 10 mm/min
Birefringence (On): 0.027 (Physical properties) Basis weight: 34.2 g/m2 Thickness (under a
measuring load of 3 g/cm2) 0.48 mm Tensile strength in MD (machine directib PRIGS200g/width of -9
5 APRIL 2004 5 0 mm) Tensile breaking extensionr ¢+ MD: 193 % Tensile strength in CD (cross
direction) : 8248 g/width of 50 mm Tensile breaking extension in CD: 197 % Condition of tension:
Distance between chucks: 10 mm Tensile speed: 10 mm/min As will be apparent from the physical
properties of5t6enﬁn?ntinuous fibers and the nonwoven fabric as indicated above,

Tensil e breaking extension in MD: 193 %
Tensile strength in CD (cross direction): 8248 g/w dth of 50
nmm
Tensil e breaking extension in CD: 197 %
Condi tion of tension:

Di stance between chucks: 10 mm

Tensil e speed: 10 mm nmin

As wi | | be apparent fromthe physical properties of the
conti nuous fi bers and t he nonwoven fabri c as i ndi cat ed above,
t he novel process for maki ng a nonwoven fabric enables the
continuous fibers15tohavearelativelysmall fineness, e.g.,
of 0.006 ~ 05.8 d and, at the sane tinme, enables unevenness
possi bly occurring in the fineness to be alleviated. The
continuous fibers 15 obtained by such a novel process are
practically free fromheat-sealing with one anot her but only
mechani cally entangled with one another throughout the
process to formthe nonwoven fabric 26. |In addition, such
mechani cal entangl enent is not tight because the fiber is
conti nuous, sothese continuous fibers 15 noderately restrict
their rel ative novenent. The nonwoven fabric 26 made of such
continuous fibers 15 offer soft and confortabl e touch. The

continuous fibers 15 appropriately stretched to obtain a



the novel process for making a nonwoven fabric enables the continuous fibers 15 to have a relatively
small fineness, e.g., of 0.006 - 05.8 d and, at the same time, enables unevenness possibly occurring
in the fineness to be alleviated. The continuous fibers 15 obtained by such a novel process are
practically free from heat-sealing with one another but only mechanically entéhgledlwigd@he another
throughout the process to form the nonwoven fabrl@ 26. In addition, such mechanical entanglement is
not tight because the fiber is continuous, so these continuous fibers 15 moderately restrict their
relative movement. The nonwoven fabric 26 made of such continuous fibers 15 offer soft and

comfortable fgucly Thgqepinugup bt 1ARAIORIIRY SHPISHaH 0 AR 31 BRABRIL 2004

birefringence of 0.019 -0.030 have a high breaking extension since a degree at which the

polypropyle W&’Ee%“@fé ee Q‘?%h?%@?é’&?g’l‘gé@g@g? 1&*&% Aotrelahabling af dhpegantinuous

fibers 15 might be signifi ly restricted thereby ple, a tensile test with 0 mm distance

e AT ! oM eAP 535 ARSI g penton cn
continuous fibers 15 might be significantly restricted
t her eby. For exanple, a tensile test with O nmm di stance
bet ween chucks indicated that the continuous fibers 15 as a
t ypi cal enbodi nent of this invention can be stretchedto 6.38
mm The nonwoven fabric 26 formed by nmechani cal | y entangl i ng
such continuous fibers 15 w th one anot her under the effect
of high pressure water jet streans has a breaki ng extension
as high as 100 ~ 300 %in MD as well as in CD because of a
hi gh breaki ng extension of the continuous fibers 15 and a
nmoderate intertw ni ng anong these fibers 15. The nonwoven
fabric 26 as one enbodi nent of this invention has a breaking
extension of 193 %in MD and a breaki ng extension of 197 %
in CD

The nonwoven fabric 26 obtained by the novel process
is useful not only as disposable sanitary articles such as
di sposabl e di apers, sanitary napkins or di sposabl e gowns to
be used on the nedical site but also as filters, wet w pes
or the Ilike.

The process according to this invention nakes it

possi ble to obtain a nonwoven fabric nmade of pol ypropyl ene



such continuous fibers 15 with one another under the effect of high pressure water jet streams has a
breaking extension as high as 100 - 300 % in MD as well as in CD because of a high breaking
extension of the continuous fibers 15 and a moderate intertwining among these fibers 15. The
nonwoven fabric 26 as one embodiment of this invention has a breaking extén&ieRIbf2083 % in MD
and a breaking extension of 197 % in CD. The nenweven fabric 26 obtained by the novel process is
useful not only as disposable sanitary articles such as disposable diapers, sanitary napkins or
disposable gowns to be used on the medical site but also as filters, wet wipes or the like. The
process accpejiclp Inip IRGALOR BAKGS doRossila taghaln & nontipy el ftiscRadedy
polypropylene -11 5 APRIL 2004 having a fineness of 0.006 - 5.8 deniers, a bireffingence of 0.019 -
0.030 and a enl strenaia ! dii? §/d:-dn dhip enaR R RO, # deagega whieh the,palypropylene
[ ersis

molecules are oriented in the course of spinning the continuous fi latively low and, in addition,
the continu%%q/rgﬁreij%ltsp}/v@ed gned%iH} @%othg{ NA8Pch the pol ypr opyl ene
nol ecules are oriented in the course of spinning the
continuous fibers is relatively low and, in addition, the
continuous fibers are intertwi ned one with another not so
tightly that they mght significantlyrestrict their relative

movenent. Such continuous fibers offer a confortable soft

touch and a hi gh breaki ng extension.



tightly that they might significantly restrict their relative movement. Such continuous fibers offer a
comfortable soft touch and a high breaking extension. -12 WHAT IS CLAIMED IS: 5 APRIL 2004 1. A
nonwoven fabric (100) made of continuous polypropylene fiber (15) comprising: said continuous fibers
(15) having a fineness of 0.006 5.8 deniers, a birefringence of 0.019 - 0.030 aBdA\®PRIhsH@04breaking
extension of 100 - 300 % wherein said fibers (15)-d2- subjected to substantially mechanical
entanglement to maintain the form of a nonwoven fabric. 2. The nonwoven fabric (100) according to
Claim 1, wherein said nonwoven fabric (100) has a tensile strength of 1 - 3 g/d. 3. A process for
making a nonwaven fabric (100) comprising the steps of stretching continuous polypropylene fibers
(15) extrudS#orh 2 r%f%lli hozzle (11) orifices, accumulating said continuous ploypropylene
fibers (15) on a belt (3) travelling in one direction and entangling said continuous fibers (15) together
to obtain a desired form of a nonwoven fabric; said process further comprising the steps of:

1. A nonwoven fabric (100) made of conti nuous pol ypropyl ene
fiber (15) conprising:

sai d continuous fibers (15) having a fineness of 0.006
~ 5.8 deniers, a birefringence of 0.019 ~ 0.030 and atensile
br eaki ng ext ensi on of 100 ~ 300 %wherein said fibers (15) are
subj ectedto substanti al | y mechani cal ent angl enent to nai ntain

the formof a nonwoven fabric.

2. The nonwoven fabric (100) according to Caim1, wherein

sai d nonwoven fabric (100) has atensile strength of 1 ~ 3 g/d.

3. A process for maki ng a nonwoven fabric (100) conpri sing
the steps of stretching continuous pol ypropyl ene fibers (15)
extrudedfromaplurality of nozzle (11) orifices, accunul ating
said continuous ploypropylene fibers (15 on a belt (3)
travelling in one direction and entangling said continuous
fibers (15) together to obtain a desired formof a nonwoven
fabric;

said process further conprising the steps of:

heating a region of an extruder in a vicinity of said

nozzl e (11) substantially at a tenperature of said continuous



heating a region of an extruder in a vicinity of said nozzle (11) substantially at a temperature of said
continuous -13 5 APRIL 2004 fibers (15) being extruded in molten state; guiding said continuous fibers
(15) through guide passage (16) of a sucker (2) extending through between in- (18) and outlet (19)
thereof and being supplied with compressed air at the normal temperature dis6h&R§it 2D@4direction
defined from said inlet (18) toward said outlet (19)1,3stretching said continuous fibers (15) along a path
extending between said nozzle (11) and said sucker (2) and thereby reducing a fineness of said
continuous fibers (15) ; and orienting polypropylene molecules sufficiently to obtain a desired
birefringence. 4. The process according to Claim 3, wherein said continuous fibers (15) are at a
temperaturé h%‘ﬂe?t ér?g ri’&{iﬁ‘é’ pS?hErtH F@of'iﬁ‘tﬁ?\ﬁikﬁlﬂy%tf aLRF nozzle (11) with the fineness
being reduced, said temperature of said continuous fibers (15) gradually drops a%proxir_nately to said

melting point as sail "SHhtRIouRiErsq@8S HAR G the Ritisity biSdid AdYANTR1) B's4 inlet (18)

of said sucker (2) and said continuous fibers (15) are substantially stretched to obtain a desired
passage (16) of a sucker (2) extendi ngthrough betweenin- (18

and outl et (19) thereof and bei ng supplied with conpressed air
at the normal tenperature discharged in a direction defined
fromsaid inlet (18) toward said outlet (19);
stretching said continuous fibers (15) along a path
ext endi ng between said nozzle (11) and said sucker (2) and
t her eby reduci ng a fi neness of sai d conti nuous fibers (15); and
orienting polypropylene nolecules sufficiently to

obtain a desired birefringence.

4. The process accordi ngto C ai m3, wherein sai dcontinuous
fibers (15) are at a tenperature higher than a nelting point
thereof inthe vicinity of said nozzle (11) with the fi neness
bei ng reduced, said tenperature of said continuous fibers (15)
gradual |y drops approximately to said nelting point as said
conti nuous fibers (15) flowfromthe vicinity of said nozzle
(11) tosaidinlet (18) of said sucker (2) and sai d conti nuous
fibers (15) are substantially stretched to obtain a desired
bi refri ngence as said continuous fibers (15) are quenched

wi thin said sucker (2) to the normal tenperature.



birefringence as said continuous fibers (15) are quenched within said sucker (2) to the normal
temperature. -14 5 APRIL 2004 5. The process according to Claim 3, wherein said step of heating
comprising a step of blowing hot blast substantially at the same temperature as a temperature of said
continuous fibers (15) being extruded into a region in the vicinity of said nozzle APRIL6200# process
according to Claim 3, wherein said continuous fibe${15) are stretched within said sucker (2) so that
said continuous fibers (15) may have a fineness of 0.006 - 5.8 deniers. 7. The process according to
Claim 3, wherein said polypropylene molecules are oriented within said sucker (2) so that said

continuous fibers (15 ma[?/ have a birefringoﬁnce of 0§19. - 0.030. 8. The proces accordintgvto Claim
3, wherein Said proJ U incREE8 t@[g of fht tWirﬂh&’sa ESRIMRR hers e(RB? ith one

another under an effect of high pressure water ]Jet streams. 9. The grocess according to Claim 3,

wherein saidgRit (A9 i€ PRI EY ShidroRzRf (1) BY distiHcePbddo SHAShantT al Ty

at the sanme tenperature as a tenperature of said continuous
fibers (15) beingextrudedintoaregioninthevicinity of said

nozzle (11).

6. The process accordi ngto C ai m3, wherein saidcontinuous
fibers (15) are stretched within said sucker (2) so that said
conti nuous fibers (15) may have a fineness of 0.006 ~ 5.8

deni ers.

7. The process according to Claim 3, wherein said
pol ypr opyl ene nol ecul es are ori ented wi thin said sucker (2) so
that said continuous fibers (15) may have a birefringence of

0.019 ~ 0. 030.

8. The process according to Caim3, wherein said process
further includes astep of intertw ning said continuous fibers
(15) with one another under an effect of high pressure water

jet streans.

9. The process according to Caim3, wherein said belt (3)

is spaced fromsai d nozzle (11) by a di stance of 400 ~ 600 nm



