-1 ¢ METHOD FOR MAKI NG APERTURED NONWOVEN FABRI C This invention relates to
a method for making an apertured nonwoven fabric containing t her nopl asti c
synthetic microfibers and being suitable to be used as a l'i quid- perneable
t opsheet in disposable body fluids absorbent articles such as disposable

di apers or sanitary napkins. It is knowyp.to forma nonwoven fabric
conprising the thernoplastic synthetic fibers having a fineness of 1 - 10 d
with I'iqui dpeetiResl _eb?peféémfﬁg%r@ th%v@%edfé‘ﬁr?ct%‘bShﬁetpéﬂao@dy
fluids absorbent article. An exanple of the nmethods for such nonwoven

fabric is discl ' pane t |.jcatd on .Di scl osure Gazettes

( Kokai ) Nogm%ﬁ%g%% ﬁéigaggn%ﬁ%gp%% éb@@g’%‘}e%t féf’éo-ilﬁgmggo%:%e?ch%%?é' web
conprising fibers_each having_a fineness o - .and a_leng o]

appr oxi mat & ﬁﬁaawys%uﬁ?e&edt%thnfgﬁw 65 pypapipheral surkags afb form
a nonwoven fabric. During thﬂs processing by the water jet streans,
conponent bnecof dhesenesmbass ipgy tiadlllsy. reoriented around a plurality of
projections formed on a surface of support for the web and thereby the

nonwoven fabric Heweee¥gd theh 8oRVEhRibh¥10fmethod for forming the

liquid-permeable topsheet with these épertures is often
accompanied with an inconvenience such that, when it is
atteﬁpted to form the apertures each having a diameter of 0.5
~ 5 mm, individual fibers may often extend from the aperture
periphery into this aperture, resulting in the indistinctly
contoured aperture._ Probably, it is for the reason that the
individual fibers can not be smoothly reoriented around each
of projections. The smaller a diaﬁeter of the aperture
and/or larger a basis weight of the nonwoven fabric is, the
greater this problem becomes serious. While it is obvious
that the individual fibers extending into the aperture lead
to.a substantial reduction of the aperture's diametet, a
~degree of such reduction is not necessarily uniform. This
makes a proper design of the aperture difficult.
Accordingly, it is required for the nonwoven fabric used as
the liquid-permeable topsheet to have a sufficiently high

formability to facilitate formation of the apertures.



| i qui d- per meabl e apertures corresponding to the respective projections. It
Is also known to formthese |iquid-perneabl e -2- apertures by feeding

t he nonwoven fabric to a pair of enbossing rolls so that the nonwoven
fabric may be pierced by a plurality of needle teeth formed on a peri pheral
surface of one of these enbossing rolls.3 However, the conventional nethod
for formng the |iquid-perneable topsheet with these apertures is often

acconpani ed with an xﬂi%ﬁ:oﬁ‘feﬁhén%goﬁﬂ%ﬁ hgaiga;,vgégn%i agleé%:ﬁ&%;ﬁafgﬁcﬁ%b} g4 orm

the apertures each having a diareter of O. _ 1 ndi Vi bers may
Che- i ndi st (e PRy SeddEsuPed tHBctREPRE AR, 5anPRoviee; & Herhod £ax Bt that
t he individual fibers can not_be snoothly reoriented around each of
proj ect i on§ nonwe¥esfabxicaadiawingr fermagdcnpeftdist inehly qaptguired basi s
wei ght of the nonwoven fabric is, the greater this probl em beconmes serious.
Wile it | apeirtiunes to be facilitated.
| According to the invention, there is provided a method
for making an apertured nonwoven fabric coﬁtaining
thermoplastic synthetic microfibers, the.method comprising
the steps of: |
a. obtaining a wet sheet from slurry containing 0.5 ~
20 % by weight of thermoplastic synthetic fibers having a
length of 7 ~ 30 mm and a fineness of 0.1 ~ 0.8 d dispersed
in water;
b. placing the wet sheet on a support and then
subjecting the wet sheét to high velocity water jet streams
of 50 ~ 200 kgf/cm?* for mechanically éntangling the fibrous
mixture; and
c. during the mechanically entangling of the fibrous
mixture, forming any one of the wet sheet and dry sheet
obtained from the wet sheet with a plurality of apertures
each having a diameter of 0.5 ~ 5 mm at a total apertured
area ratio of 3 ~ 60 %. |

According to one preferred embodiment of the invention,

the method for making the apertured nonwoven fabric includes



that the individual fibers extending into the aperture lead to a
substianti al reduction of the aperture's dianeter, a degree of such
reduction is not necessarily uniform This makes a proper design of

the ‘aperture difficult. Accordingly, it is required for the nonwoven
fabric used as the |iquid-perneable topgpheet to have a sufficiently high
formability to facilitate formation of the apertures. -3- In view of the

probl em as hstsepeeh pracingethabaee, sheets can e ordd griwridedrin o to
provi de a nethod for making a nonwoven fabric allow ng formation of

di stinctly, r t L1 1at . | .
I nventi 'on,s erccewit?gep?%\% d‘g{i&g %r&ﬁgrdg?%%g’ é%kﬁ%%Jé%ﬁf&gépgg?%}?e%mhn woven
fabric containing.thernoplastic syntheti¢ mcrqfibers, the nethod
compri si ndf (AESAFERs T CPRLAAURARIRD o208t TREEELDA SHK rGOBBORERY ng
0.5 - 20 % by weight of thernoplastic synthetic fibers having a

fibers of the wet sheet around the projections under the

effect of the high velocity water Jjet  streams.
Alternatively, the method for making the apertured nonwoven
fabric includes a step of causing a plurality of projections
each having a desired tip configuration to pieice the dry
sheet in a thickness direction thereof.

According to still another embodiment of the invention,
the thermoplastic synthetic fibers comprise melt blown

fibers.

Fig. 1 'is a plan view of a nonwoven fabric before

apertured;

Fig. 2 1is a perspective view of an apertured nonwoven
fabric;

Fig. 3 is a diagram schematically illustrating the
steps of a method for making the apertured nonwoven fabric;
and |

Fig. 4 is a perspective view of a drum used in the

method.



| ength of 7 - 30 mMmand a fineness of 0.1 - 0.8 d dispersed in water; b.
pl aci ng the wet sheet on a support and then subjecting the wet sheet to
hi gh velocity water jet streans of 50 - 200 kgf/cnierr] for nechanically
entangling the fibrous m xture; and c. during the mechanically entangling
of the fibrous mxture, formng any ong.of the wet sheet and dry sheet
obtained fromthe wet sheet with a plurality of apertures each having a

dianeter of 0. petdiT8Né¢ an! AUptirtaied WGV ER fé‘f)ﬂ?coﬁﬁe n'et?%t od

According to one preferred enbddi ment of the I nvention
wet Sheerbag BAKARSH 1S BV HBESBn AEnERF el & Abidhce L iﬁeino%f%%ﬁ%”goﬁ "
proj ections each having a desired tip conflguratlon and reorienting the
conponentundexstoasd t ficomet tbleeetdasmim pgdjvent | beseunder t hwith
reference to the accompanying drawings.
Fig. 1 is a plan view of a nonwoven fabric 1 before
apertured. The nonwoven fabric 1 has a basis weight of 10 ~
80 g/m?, and comprises thermopiastic synthetic fibers 3 being
7 - 30 mm long and a fineness of 0.1 - 0.8 d, in 90 - 10 % by
weight, and pulp fibers 4 (e.g., NBKP), in 10 - 90 % by
v}eight. These fibers 3, 4 are mixed with | each other as
homogeneously as possible so that they are ‘mechanically
entangled to maintain the form éf a ﬁonwoven fabric.

- Individual fibers are randomiy distribuped or .slightly
oriented in the machine direction during a manufacturing
process of the nonwoven fabric 1 as will be describéd later.
It should be understood that none of binding agents such as
poval is employed in xﬁaking the nonwoven fabric.

fig. 2 is a pefspective view of a.pgrtured nonwoven
fabric 1A. The apertured noﬁmven fabric lA is adapted to be

'used_a;s'é-liquid—pemeable topsheet in body fluids absorbent
articles such as diéposable diapers, disposable training

pants, disposable incontinent pants, sanitary napkins or the

like. The apertured nonwoven fabric 1A is obtained: by



ef f ect of t he high velocity water ] et streans. Alternatively,
the nmethod for making the apertured nonwoven fabric includes a step of
causing a plurality of projections each having a desired tip configuration
to pierce the dry sheet in a thickness direction thereof. According to
still another enbodi ment of the inventig§, the thernoplastic synthetic
fibers conprise nelt blown fibers. Fig Is a plan view of a nonwoven

fabric bef ghgsal agtw&dnoﬁwsvgﬁ SAIRE! SRR FiG.Y P81 8D ARG By

nonwoven fabric I's a diagram schemati
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nonwoven fabric and a nethod
roll. The nonwoven fabric 1 is thus formed with a plurality
of liquid-permeable apertures 2 each having a diameter of 0.5
~ 5 mm. A total apertured area ratio, i.e., a ratio between
a sum of area occupied by all the apertures 2 and an entire
area of the apertured nonwoven fabric lA is in a range of 3
~ 60 %. The synthetic fibers 3 and the pulp fibers 4 extend
aloné the peripheries of the respective apertures 2 and are
randomly distfibuted between each pair of the adjacent
apertures 2 just as in the case of Fig. 1.

Fig. 3 is a diagram exemplarily illustrating the steps
of the inventive method for making the nonwoven fabric 1 and
the apertured nonwoven fabric. The method starts from the
left in Fig. 3. Slurry containing 0.5 ~ 20 % by weight of
the fibrous mixture which comprises, in turn, the
thermoplastic synthetic fibers 3 and the pulp fibers 4 at a
weight ratio of 10 ¢ 0 ~ 1 : 9 is supplied through a feed
pipe 11 to a slurry tank 12. From the tank 12, slurry is
then fed onto a first endless belt 13 in a suction zone 14 in
which the endless belt 13 describes a rightward ascending

slope. In the suction zone 14, slu;rylis dehydrated by a

vacuum pump 16 and thereby wet sheet 17 is obtained. The wet



for making the apertured nonwoven fabric will be nore fully understood from
t he deseription given hereunder with reference to the acconpanying

drawings. Fig. 1 is a plan view of a nonwoven fabric 1 before apertured.
The nonwoven fabric 1 has a basis weight of 10 - 80 g/nferr], and conprises
t hernopl astic synthetic fibers 3 being_ﬁ_- 30 nmlong and a fineness of 0.1
- 0.8d, in 90 --10 % by weight, and pul'p fibers 4 (e.g., NBKP), in 10 - 90
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as possible so that they are nmechanicaflly entang O mai'ntai n thé-orm of
a nonwoven fabric. 1ndividual fibers are randa di stributed or slightly
o ont od | ROLREIEE HRRT (IS B T ARARA, AIAEC St Lo, B FFSE ke 18 the
nonwoven fabric 1 as will be described later. It should be understood that

none of bi atahdligenta sestture pofalthe aedl ogbdetn Iikkiwhdchheismorbheren
fabric. Fig. 2 is a perspective view of apertured nonwoven fabric 1A The

apertured gpeans¥epreabric alAdtafadiwhl 29 PRstatlagaihddi deRANME IR
t opsheet in body fluids absorbent” articles such as di sposabl e di apers,

di sposabl ephr ai 0 fRfise SESRARAY Yo fARAUd "I LRE"EEre20bha" Y 8" AN NS
drawn by a suction mechanism 20. In the second zone 22, the
wet sheet 17 subported on a smooth surface of the rotary drum
‘23 is subjected to high velocity water jet streams injected
from a second nozzle 24 to ensure that component fibers of
the wet sheet 17 are mechanically entangled together. Now
the wet sheet 17 is transferred to a second endless belt 28
and subjected, in a third zone 26, to high velocity water jet
streams injected from a third nozzle 27. Thereafter, the wet
sheet 17 is dehydrated and dried by dehydrator/drier means 29
to obtain a nonwoven fabric 31. As will be apparent, the
nonwoven fabric 31 may be cut into an appropriate size to
obtain the nonwoven fabric 1 of Fig. 1. If desired, the
nonwoven fabric 31 may be further transported so as to pass
between a pair of embossing rolls 32, 33. The roll 32, one
of these rolls, is formed on its peripheral surface with
forming elements 34 comprising a plurality of conical or

pyramidal projections so that a continuous sheet of nonwoven

fabric 1A having the protuberances 51 as shown in Fig. 2 is



l'i ke. The apertured nonwoven fabric 1A is obtained by

nonwoven

peri pheral surface of an enmbossing roll. The nonwoven fabric 1 is thus
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fabric 1 of Fig. 1 to be pierced by projections forned on a

th a plurality of |iquid-perneable apertures 2 each having a

-6- causing the

of 0.5 - 5 mm Atotal aperturgd area ratio, i.e., a ratio between
area occupied by all the apertures 2 and an entire area of the
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in Fig. 3. Slurry containing 0.5 - 20 % by wei ght of the fibrous

B@LChf AE8REEaLY, stfh dofitinud k€ sheet of nonwoven fabric 1A
may be further processed, using an embossing machine or the
like, to be formed with a plurality of apertures each having
a diameter of 0.5 ~ 5 mm. |

Along the line of pfoduction as has been described
above, it is preferable that the second and third zones 22,
26 are also provided with the suction mechanisms 20 similar
to those provided in the first zone 18. High velocity water
jet streams injected in the first, second and third zones 18,
22, 26 is preferably columnar streams and pressure of these
water jet streams is preferably adjusted within a range of 50
~ 200 kgf/cm?. It is not always necessary to use all of the
first, second and third zones but any §ne or more of these
zones may be eliminated from the line of production.

Fig. 4 is a perspective view of a drum 230 provided on

. its peripheral surface with a flat zone 232, a plurality of

projections 231 and a plurality of drain holes 233. The drum
23 having the smooth peripheral surface used in the line of
production as illustrated by Fig. 3 may be replaced by this

drum 230 to obtain the continuous sheet of nonwoven fabric 1A



t hernopl astic synthetic fibers 3 and the pulp fibers 4 at a weight ratio of
10: 0- 1: 9is supplied through a feed pipe 11 to a slurry tank 12. From
the tank 12, slurry is then fed onto a first endless belt 13 in a suction
zone 14 in which the endless belt 13 describes a rightward ascendi ng sl ope.
In the suction zone 14, slurry is dehydpated by a vacuum punp 16 and
thereby wet sheet 17 is obtained. The wet -7- sheet 17 is then

subj ect ed, simi®ati t6t tE@BesA8wnt &nhF@g.velocrhy dehfr 256t 15t A¢88kokaAect ed
froma first nozzle 19 to stabilize a texture of the wet sheet 17 which is

amount | of G Sebehesl, EHEERG BT Sh e DI ol LRER0RER TRCRR D)

I'nje y a suctron
urface ofNohe PBPALYLABARE28Ps BElfAnbaRb ho G VRBRESRHEPCHEr
streans injected froma second nozzle 24 to ensure that conponent fibers of
the wet shwatet7jetestreesnsiinpiygemgminst theetdtesheetiod7 placed on
this drum 230, the component fibers 3, 4 are reoriented so as
to follow the configurations of the projections 231 and
consequently the wet sheet‘ 17 is formed with the
protuberances 51. The protuberances 231 are distributed on
the drum 230 in conformity with the distribution pattern of
the forming elements 34 in Fig. 3. Accordingly, the step of
forming the protuberances by the pair of rolls 32, 33 in Fig.
3 can be eliminated so far as the drum 230 is employed. The
drum 230 may be in the form of a drum ﬁaving its peripheral
surface formed by a mesh screen when knuckles of the mesh
screen are used as protuberance forming elements. if
necessafy, the apertured nonwoven fabric 1A obtained by using
the drum 230 may be further fed to another pair of embossing
rolls and thereby the nonwoven fabric 1A may be additionally
formed with a plurality of protuberances;
The nonwoven fabric 1A or 31 obtained by the method
illustrated in Fig. 3 can reproduce the configurations of the

forming elements 34 with a relatively high precision because

both component fibers 3, 4 are relatively short, on one hand,



the wet sheet 17 is transferred to a second endl ess belt 28 and subject ed,
in athird zone 26, to high velocity water jet streans injected froma
third nozzle 27. Thereafter, the wet sheet 17 is dehydrated and dried by
dehydrator/drier nmeans 29 to obtain a nonwoven fabric 31. As will be
apparent, the nonwoven fabric 31 may bejgut into an appropriate size to

obtain the nonwoven fabric 1 of Fig. 1. |If desired, the nonwoven fabric 31
may be fUr&harthéaﬂ§ﬁ€hé€icSQ1§‘ér%03pﬁ%§ Ee!r\éﬁﬁﬂﬁreﬂﬁr' N oRf ffiﬁ‘@ﬁ%%bnasrol I's
32, 33. The roll one of these rolls, is formed on its peripheral

surface Wi o] g 3 0 rality_of conica

pyram dal &Q%F ég]gnggggqﬁﬂgiy igﬁh?ﬁ § 9§he§P%8fthgnﬁgﬁéﬁurgﬁrbeva
havi ng the protuberances 51 as shown in Fig. 2_is obt ai ned as the

el ement s 3kegpe fpramady,y Bhai FompOREntontiiRFS f dbr idc Bemain Treogdentedous
sheet of nonwoven fabric 1A obtained in this manner nmay be taken up in the
form of a subktaftiallyecestshoyt smyh appréhemsiborshehatof theseofdbetrsbric
1A may be further processed, using an enbossing nmachi ne or the
- might extend from the peripheral walls of the respective
apertures 2 inwardly. In order to achieve the distinctly
contoured apertures 2, such nonwoven fabric 31 preferably has
a basis weight of 10 ~ 80 g/m? and the synthetic fibers 3
preferably comprises melt blown fibers.

In the line of production illustrated in Fig. 3, slurry
containing relatively short fibers 3, 4 is fed onto the
endless belt 13 describing an ascending slope and thereby
orientation of these fibers 3, 4 in the direction in which
the endless belt 13 travels, i.e., in the machine direction
is éffectively prevented. As a result, the fibers 3, 4 are
slightly oriented in the machine direction or randomly
distributed between each pair of the adjacent protuberances
51 on the apertured sheet 1A. 1In this manner, the'apertufed
sheet 1A is relatively isotropic.

It is possible to form the apertured nonwoven fabric by
subjecting a web fed from a card of prior art to the

processing steps illustrated in Fig. 3 starting from the

first zone 18. However, the fibers which can be effectively



like, to be formed with a plurality of apertures each having a di aneter of
0.5 - 5 mMn Along the Iine of production as has been described above, it is
preferable that the second and third zones 22, 26 are also provided with

t he suction nmechanisnms 20 simlar to those provided in the first zone 18.

H gh velocity water jet streans inj ectffl in the first, second and third

zones 18, 22, 26 is preferably columar*streans and pressure of these water

jet stre i r.af ey abl djusted within a_ range of. 50,- 200 kgf/cnjerr].
It is no?gg?ﬁgﬁgeﬁec sa S‘;‘gt oélctfg’ee t'rlrmbéf‘ft ﬁé’rﬁlr df, %é’@bﬁﬂaan*ft h%l?%g zones
but any one or nore of these zones may be elinmnated fromthe |ine of
product i oRPPFPEimatedya 3femipont iloRgare@nst thegafarmdtpris/ idibEienlts

peri pheral surface with a flat zone 232, a plurality of projections 231 and

a pluralifgrothdrpriopohet £33maKbethe umoidovieni fabtie Frmtddentingher al
surface used in the line of production as illustrated by Fig. 3 may be

replaced RyghhesralT1 229 hAAORhBLBLY EalTiERLRHG BREpSelpaNCY tb T abri C

be formed as realized by the invention.

The method for making the apertured nonwoven fabric
according to the invention basically comprises the step of
mechaﬁically entangling thé theﬁoplastic synthetic fibers
having a relatively short fibers lengi;h as well as a
relatively low fineness. Such unique method enables the
nonwoven fabric obtained by this method to precisely
reproduce the configurations of the forming elements and
thereby to form the distinétly contoured apertures. Such
nonwoven fabric may be made hydrophilic by . nﬁxing the
synthetic fibers with the pulp £iber. By utilizing the
inventive method for making the nonwoven fabric, it is
possible to obtain the nonwoven fabric even frbm a fibrous
material ha\}ing a 'fi.bernlength too short to be proces-sed bj

. the conventional card.



-9- simlar to that shown in Fig. 2. The drum 230 i's di scl Ostﬂ"mmlm"'mﬂ““l
Pat ent Application Disclosure Gazettes (Kokai) Nos. Sho6l - i
Sho62-69867. Wien the high velocity water jet streans inpinge agélnbt hé
wet sheet 17 placed on this drum 230, the conponent fibers 3, 4 are
reoriented so as to follow the configutggions of the projections 231 and
consequently the wet sheet 17 1is ormed wth the protuberances 51.
The prot ubgpa®pCces EBATRED fisstributed on the drum 230 in conformty with

the distribution pattern of the forming elenents 34 in Fig. 3. Accordingly,
the step of form ng the protuberances by the pair of rolls 32, 33 in Fig. 3
can be elimnated so far as the drum 230 is enpl oyed. The drun1230 may be

in the formof a_drum having its peripheral surface_formed by a nesh screen
when knuckles of At Heebkad sfgqléeﬁlaé‘rlél%séli RPFHLe’dr Aenwovien nfagric

el enent s. | f necessary, the apertured nonwoven fabric 1A obtained by

usi ng the dontazifngathermoplidstid esynithetnios eicrafibei, eshodsmeghed | s
and thereby the nonwoven fabric 1A may be additionally forned with a

plurality EBmBEQEHBGVQB%e§teEQe ofqnwoven fabric 1A or 31 obt ai ned by the
met hod

a. obtaining a wet sheet from slurry containing 0.5 ~
20 % by weight of thermoplastic synthetic fibers having a
length of 7 ~ 30 mm and a fineness of 0.1 ~ 0.8 d dispersed
in water;

b. placing said wet sheet on a support and then
subjecting said wet sheet to high velocity water jet streams
of 56 ~ 200 kgf/cm2 for mechanically entangling said wet
sheet; and

c. during any one of said mechanically entangling of
said wet sheet, forming any one of said wet sheet and dry
sheet obtained from said wet sheet with a plurality of
apertures each having a diameter of 0.5 ~ 5 mm at a total

apertured area ratio of 3 ~ 60 %.

2. A method according to Claim 1, wherein said method
includes a step of placing said wet sheet on a support
provided on a surface thereof with a plurality of projections

each having a desired tip configuration and reorienting the



illustrated in Fig. 3 can reproduce the configurations of tgﬂlumulllﬂlmmmlll
elements 34 with a relatively high precision because both ¢ '
3, 4 are relatively short, on one hand, -10- and the syntHheti‘ tibbrs* 3"
has a relatively low fineness as well as a relatively lowrigidity. Once

the apertures have been forned, the cop@onent fibers 3, 4 remain

reoriented substantially w thout any apprehension that these fibers m ght

extend frogehpendet i piBERs WEl lsaief wdte élﬂ%i?féfdtﬁx@p@éi&”ﬁéo%eéﬁi}@ﬁﬁu y.
In order to achieve the distinctly contoured apertures 2, such nonwoven

fabric 31 ferably SLS.uwejghi of .-..80 g/nferr]. and the

synt hetic "%‘g%lre Si?lge p?gfé?gb‘?g %%ﬁ%ﬁ‘ggé ﬁ%}%gﬂ:%vxﬂae?ﬁe?%{; ?ﬁrgmsri ne of
production illustrated in Fig. 3, slurry containing relatively short fibers
3, 4is fed onto the endl ess belt 13 describing an ascendi ng sl ope and
thereby orientation of these fibers 3, 4 in the direction in which the

endl ess bedt 13 Armethed iaccording htoniifaine 1jr @hieredn said method
includes a step of causing a plurality of projections each
having a desired tip configuration to pierce said dry sheet

in a thickness direction thereof.

4. A method according to Claim 1, wherein said

thermoplastic synthétic fibers comprises melt blown fibers.



is effectively prevented. As a result, the fibers 3, 4 are slightly
oriented in the machine direction or randomy distributed between each pair
of the adjacent protuberances.51 on the apertured sheet 1A In this manner,
the apertured sheet 1A is relatively isotropic. It is possible to formthe
apertured nonwoven fabric by subjectingga web fed froma card of prior art
to the processing steps illustrated in Fig. 3 'starting fromthe first zone
18. However, the fibers which qgag kg refg ectd viel y processed by the
conventional card is limted to that approximately 30 nmor |onger and
therefore it is difficult for the prior art to make the nonwoven fabric 1
presenting a high formability and thereby facilitating the apertures 2 to
be formed as realized by the invention. The nmethod for nmaking the apertured
nonwoven fabric adBEFHR &'Q%WW&]\P@%RW%ﬁWQ@%W@ES the step of
mechani cally entangling the thernoplastic synthetic fibers having a
relatively short fibers length as well as a

A method for making an apertured nonwoven fabric
includes the steps of: obtaining wet sheet from slurry
containing 0.5 - 20 % by weight of fibrous component in
water, which comprises, in turn, thermoplastic synthetic
fibers having a length of 7 ~ 30 mm and a fineness of 0.1 ~
0.8 d, and subjecting the wet sheet to a processing for fiber
entangling by high :velocity water jet streams and to a
processing for a;perture forming by aperture forming elements

having predetermined configurations adapted to be followed by

individual fibers.

Refer to Fig. 3.



relatively | ow fineness. Such uni que net hod enabl es the nonwoven fabric
obtained by this nethod to precisely reproduce the configurations of the
formng elements and thereby to formthe distinctly contoured apertures.
Such nonwoven fabric may be made hydrgghilic by mxing the synthetic fibers
- with the pulp fiber. By utilizing the inventive nethod for making the
- nonwoven fabric, it is possible to obtain the nonwoven fabric even froma
fibrous material having a fiber length too short to be processed by the
. conventional card. -12- WHAT IS CLAIMED I S: 1. A met hod for making an
apertured nonwoven fabric containing thernoplastic synthetic mcrofiber,
said nethod conprising the steps of: a. obtaining a wet sheet fromslurry
containing 0.5 - 20 % by weight of thernoplastic synthetic fibers having a
| ength of 7 - 30 mmand a fineness of 0.1 - 0.8 d dispersed




in water; b. placing said wet sheet on a support and then subjecting said
- wet sheet to high velocity water jet streans of 50 - 200 kgf/cnferr] for
mechani cal ly entangling said wet sheet; and c. during any one of said
- mechanically entangling of said wet shegiy formng any one of said wet
sheet and dry sheet obtained fromsaid wet sheet with a plurality of
apertures each having a dianeter of 0.5 - 5 nmat a total apertured area
ratio of 3 - 60 % 2. A nmet hod according to Caim1l, wherein said nethod
i ncludes a step of placing said wet sheet on a support provided on a
surface thereof with a plurality of projections each having a desired tip
configuration and reorienting the -13- conponent fibers of said wet
sheet around said projections under the effect of said high velocity water
jet streans. 3. A nmet hod according to Caim1l, wherein said nethod




to Caim 1, wherein said

A nethod according

I ncludes a step of causing a plurality of projections each having a desired
4.

“tip configuration to pierce said dry sheet in a thickness direction

. thereof.
"~ thernoplastic synthetic fibers conpris%§3nelt bl own fi bers.




