; RSTUe3e<| L6T - 1 *166166 POROUS SHEET, ABSCORBENT ARTI CLE USI NG POROUS
SHEET "AND MANUFACTURI NG METHOD THERECOF BACKGROUND OF THE INVENTION 5 Fiel d
of the Invention The present invention relates to a porous ving 10
an uneven surface and a plurality of through holes forned MWMM]’H[MM
absorbent article using the porous sheet-as -a surface sheet 0 rior
sheet, and a manufacturing nethod of the porous sheet. Descri pt®¥i§t of the

Related Art In absorbeBt sakkirc! Ap8bREBRATPARK cRk! US&ﬁ%hpé o%%“'gh%izyc 15 20
napki n or di sposabl e di aper, there has been used a sheet forned wth an

uneven surf ace ( a . g . ANBOME§9§E?QU§Hﬁ% AES b a§H%R§B%f ace sheet
covering the liquid-receiving side of an a sorbenP 'ayer. " In this case, in
order to permt blood, urine or the |ike to pass through it to the
absorbent |ayer, and in order to prevent the blood, urine or the |ike
absorbed in the absorbent | ay, oW aﬁg, wearer's skin, the
surface sheet is forned of a ﬁ%%#%éﬁ%&#éﬁagﬂhgov héﬁﬁggﬁc or resin film

which is %Or”F9e¥ﬁt9fatR8”P§6§§£iSHr°U9h hol es. The hydrophobi c non-woven
fabric or resinTilmis also used for an exterior sheet appearing on an
outer surface of t i e, diaper. Especially, when the resjn filmis
used, it is typicarﬁ?% '%%%%%%@er?gﬁgrlﬁb g%%%1€ér ePOFSHBrﬁé?atqﬁ%%ﬁp%jr

perneability d b rev. rtion_of hunan bo ere the

di aper is app |e3$@§%§n¥g%%ﬁ%%ﬂ{ﬁ§y§ B@fffgfty 9QZQ%E&396N¢§;%§ WISV ng
a sheet defor NN CQLY. t configuration as, the exterior sheet,

soft feeling ﬁggrggﬁbrgei%@§ﬁ£§éﬁiﬂﬁé§léﬁﬁxﬁﬁ%%%e%hﬁbﬁgéﬁPFoﬁ 95F, dtheh a
sheet havi ng conf i t r.the Like and_having a

olural ity of ThESuGh Rt s TR hangess ot ehdafNg ERE - ehsdrepyed
means of ;g nold @ﬂgcgokgugrg Lded with an uneven surface is perforned
separately fromthe step of forming the plurality of through holes in the

sheet. 10 HowgMEL,;RYiSgEPakat gLy ! the step of shaping the sheet
to have an unevenrégr%ace gngﬁ%hgggéggaghggorning the plurality of through

nol es. the fol | owi ngy prohl eos, arf enaURLeL Rl A of 148, SN 2 BLHTALELY

of through holes are forne

napkin or disposable diaper, there has been used a sheet formed

with an uneven surface (e.g., corrugated surface) as a surface

15 sheet covering the liquid-receiving side of an absorbent layer.
In this case, in order to permit blood, urine or the like to
pass through it to the absorbent layer, and in order to prevent
the blood, urine or the like absorbed in the absorbent layer
from flowing back to the wearer’s skin, the surface sheet is

20 formed of a hydrophobic non-woven fabric or resin film which
is formed with a number of through holes.

The hydrophobic non-woven fabric or resin film is also
used for an exterior sheet appearing on an outer surface of
the disposable diaper. Especially, whentheresin filmis used,

25 it is typical to form the through holes in order to provide
good air permeability and whereby to prevent a portion of human
body where the diaper is applied, from being stuffy.

WO

*G00001*



15 after shaping the sheet to have an uneven surface (e. g., corrugated

sur face), the unevenness fornmed in the sheet is possibly crushed during a
pin press process, which is typically perfornmed in the through hole form ng
step, to thereby decrease the top-bottom hei ght of the unevenness in the
sheet after 20 formation of the through hotes. As a result, cushioning
properties of the sheet may be degraded or the appearance nay not provide
soft feeling rchdenotder efpdyint iaS SO P@ssbbhedt hatoa Nuberu@ited
through holes are firstly formed by pin pressing a flat sheet 25 or by
stretching a ¢batigesanidnl mscaniai Bkagribk! @hecand dden theifihat mehieete

t hus having the through holes is clanped by nolds to have an uneven

surface. In tp£§vg@§@,f@pmgggferaaggégrgﬁce_- 3 or all of the through
hol es are crushed by the nolds for form ng the unevenness to | ower the open

area ratio. SUMVARYc&hvdiEi bAYVENF] ONjped hey prsgeeit haveny 08 hasrangfbhect
to provide a porous sheet having a sufficient top-bottomheight in
unevenness; W t¢hRYt gGaNEiAE 6FUSAENYiRE hAROHELiNG! &spieraagh eykngnbet hn of
hi gh cushi oning properties and sufficiently high open area ratio, and an

absorbent arthghesuss ngothed porweissisdieads sHh AR hele ejerat H9f mbRasppesgnt
invention is to provide a manufacturing nethod of a porous sheet which can

perform formphben 9hiadl uReyaRvSWWdRGE ANt AlXEd©ONs@f £ 44 OughpBRkE%med
si mul t aneously. According to a first aspect of the present invention, 15

there is provkdgdratB0yogsoshert Sevp ngr arbiiaven slpflace1ang arpkHEalighy
of through holes forned therein, conprising a sheet including a higher
density regi opoasd anl ewer sdeesi.ty region, one of which is interspersed in
anot her, wherein the sheet is elongated to formthe uneven surface

si nul tanepwisly W t hubhevae,t bByoughakakesyabetiorhougdany peepi ofis shapwagn
the higher density region and the | ower density region. The porous sheet
according to the Ehest aspaeteohint h@ech@verbirdacks agkdongat edep oF Fbiatiehed
) to have a predeterm ned uneven surface shape as a finished product. Upon
el ongation 25tak tphersheet, Jomram@igh theldd) ougd holeswang pebpedmduarko
the density difference between the higher density region and the | ower
density regi orncOumeerisde t hrough hol es are forned utilizing el ongation
of the sheet, a great nunber of through holes can be forned while

mai nt ai ni ng t he unewentessti,nwhshf acpeitabhetghdf ABlsugh e lopernrayr Eari@id o
can be maintained high. 5 For exanple, the sheet may be a non-woven fabric,
in which a5pl wfaldrt ysifp mtghehedensicty teghane ame drosved sarbece (e.q.,
interspersed in the rest portion as the |ower density region, so that the

t hrough hol es carerdgarteed satr idvee poutridarynposinesns betmeanihhehki gheet is
density regions and the rest portion to be 10 interspersed corresponding to
t he hi gher densigsyilrlggconshelinidhien@bovin pirkessayrdee pos sindloh fatyptimally
non-woven fabric includes thernoplastic resin fibers, and that the

t her mopl ast i ¢ peasiarrfddénstles €htrbegiehd e ffosed ngnd yep p tichehbir ghe rdedaresistey
regions or nore firmy in the higher density 15 regions than in the rest
portion. \Wen tthe tghediotiteonf arereghof of hehaonnweeenebabrinc thiet sheqir effarared
that a density ratio of the |ower density region to the higher density
regi on i n20he fmomataiovenof alyhiec ilsreueat bplehan dys eguaksud tl%amnh smalner
than or equal to 70%for 20 facilitating formation of the through holes. In
an al t er nat i vepragwr sheeto mipebehaet i hay flor meg refdeal threthephpRtitanesimay i n
which a filler or an aggregate thereof is provided to formthe higher
density regi omot herdyidersdiivi feehitg gher density than the thernoplastic
resin and having no 25 conpatibility with the thernoplastic resin, so that
t he through hol es ar@ ftdvaredher hhedbouhdas yalsy tHomssidlet whert aheuhbelept

and the thernoplastic resin.
through holes are firstly formed by pin pressing a flat sheet

25 or by stretching a flat resin film containing filler, and then
the flat sheet thus having the through holes is clamped by molds

to have an uneven surface. In this case, however, a part of



_ 5 1n another alternative, the sheet may be a filmforned by adm xi ng at
|'east "'two ki nds of thernoplastic resins having substantially no
conpatibility with each other and having nutually different densities, so
that the through holes are 5 forned at the boundary portions between the
thernopl astic resins having different densities. In still another
alternative, the sheet may be a filmforned of a thernoplastic resin, i

n
whi ch voi ds_qf. pont pis,bers, dRNaity Ak oLie, Lher Hopl st deshp Joul eal |y

| owered 10 are I nftersperse t hr oug | es are forne

voi ds or the gﬁgtdég@ g;.ggnféiggo%%%pggigegpgglpg{ig resinis locally

| onered. For exanp e,elt I'S possi e uneven sSurface is of a
corrugated configuration, and that the through holes are 15 elongated in a
direction al ong which corrugations are repeated (i.e. , in a direction

al ong which the sheet is eIongghﬁgAﬁgngftha&hgﬁN%&ohhe corrugated

configuration). Alternatively, concavity and convexity may be repeated in

aspoct of * ho pr osehrs e on ne o bagran FhFan L EekaeR ANPRe

I on, ere 1s prov an absorbént ar

asp f S _ s P So.an ansor
l:;;p,g o Spo et ﬁ%tlgéo"af dsg‘xﬂfeﬁkﬁerlé 9’:5%%-589@61\{' g%(%?!h@e i xﬁ%‘ex?‘@r?r?é§’§”t

havi ng an ex i or provi on an o ite side of a

L 15 rece Y aegble oA e beniy | en. ToR pynkace:ShOck, 25,08 ey

orned © e porous ‘sheeét ort ove.

to a third astCﬁiéﬁ éJE%thﬁ%ﬁPbrbB%?@&E%”and sufficiently high open area

ratio, and an absorbent article using the porous sheet.

10 Another object of the present invention is to provide
a manufacturing method of a porous sheet which can perform
formation of an uneven surface and formation of through holes
simultaneously.

According to a first aspect of the present invention,

15 there is provided a porous sheet having an uneven surface and
a plurality of through holes formed therein, comprising a sheet
including a higher density region and a lower density region,
one of which is interspersed in another, wherein the sheet is
elongated to form the uneven surface simultaneously with the

20 through holes at the boundary portions between the higher
density region and the lower density region.

The porous sheet according to the first aspect of the
invention is elongated (or stretched) to have a predetermined
uneven surface shape as a finished product. Upon elongation

25 of the sheet, moreover, the through holes are formed due to
the density difference between the higher density region and

the lower density region. Since the through holes are formed



- 6 there is provided a nethod for manufacturing a porous sheet having an
uneveh surface and a plurality of through holes formed therein, conprising
the steps of: providing a blank sheet having a higher density region 5 and
a lower density region, one of which is interspersed in another; and

cl anpi ng the sheet between formi ng dies having uneven surfaces nmutual ly
meshing with each other to formthe sheet with an uneven surface while

bei ng el ongatiad 1al oo the dneviesh Hx swd agescof at heefor Mg di &8 .t hgIgupon
the sheet is formed wth a plurality of through holes at the boundary

portions betwegned healli gher rdensit %1 04 ORagndat Renbovaie dgRsLEYnEEE! Oy due
to the elongation at formation of the uneven surfacé. In the porous sheet

manuf act uri ngs et Hioten § aeM@hicon 8i 45 dheoppavanesst a8d- £ PLaBLd o Pindde
plurality of through holes can be performed sinultaneously in the same

process step.pfof, exanple, the sheet may be a non-woven fabric, in which a
plurality of higher density regions are forned to be interspersed in the

rest portison as thephwsiarens| t¥elBHAMMagdd & noi-5c@3esabtid S iRASSILL €
that the non-woven fabric includes thernoplastic resin fibers, and that the

thernopl asti car @it afiiREr Soar & itenmahbysiuged Qond natbe fighed denshiy

regions or nore firmy in the higher density regions than in the rest

portion. 25 |Dpt€£'§s1t5é1§§eéi\’f'h€1{ eHdecker pbpgidhess afe d%%ie%négnEQEnyﬁﬂi&g,the
non-woven fabric with a corrugated configuration, corrugations of ich are

repeat ed and g¢rangedHd) tarReH RBles_afe_formed at the boundary portions
between the higher density regions and the rest portion to be
10 interspersed corresponding to the higher density regions.

In the above, it may be possible that the non-woven fabric
includes  thermoplastic resin fibers, and that the
thermoplastic resin fibers are thermally fused only in the
higher density regions or more firmly in the higher density

15 regions than in the rest portion.

When the sheet is formed of the non-woven fabric, it is
preferred that a density ratio of the lower density region to
the higher density region in the non-woven fabric is greater
than or equal to 1% and smaller than or equal to 70% for

20 facilitating formation of the through holes.

In an alternative, the sheet may be a film formed of a
thermoplastic resin, in which a filler or an aggregate thereof
is provided to form the higher density region, the filler having
a higher density than the thermoplastic resin and having no

25 compatibility with the thermoplastic resin, so that the through
holes are formed at the boundary portions between the filler

and the thermoplastic resin.



direction of the non-woven fabric, a breaking elongation of the non-woven
fabri ¢ in the machine direction is preferably set to be greater than or
equal to 50 o and smaller than or equal to 100% (nore preferably, greater
than or equal to 70% and 5 smaller than or equal to 100%) of an el ongation
per cent age of the non-woven fabric in the fachi ne direction upon formation
of the corrugations by the formng dies. In the case where the form ng dies

are designed for fo&ﬂ‘QHO%ngnQPE@PN§Plv§brﬂﬁé\@ﬁééﬁiﬂQ%rE%gﬁtﬁglm formed
configuration, 10 corrugations of which are repeated and arranged in a

cross directi Bg QmiPen o WaveR E@Qrkﬁg@%ﬂ Qﬁe‘%h@@ﬁa@%’l@ rés 4RBSAd it i o

of the | ower nsity region to the hi denS|ty region in the non- mnven

fabric is preéﬁgé%ét%@@ ehot Rah 51%%?%% that] aegcﬁn%lthg%& R0 Ly

to 55 0, and a brea |ng ef ongati o woven fabric iIn the cr

direction is HE%E%% %ﬂﬁ%r&ﬁtbﬁeﬂéﬁﬂéé tQQ”tRéﬁe‘aHél thPod hohé‘g% SQPé' er

t han or equal nore prefera gfeater than or equa o and

smal ler than gb,gatal &0%ohaasy ©h8ngsbhen %%%tqgﬁeoéhémoﬁfg%w%/ﬁg

fabric in the cross rection upon mation o 20 the corrugatio

formng dies. Lo;ian ﬁgbgwﬁ_hbggefkpg Sheet +hRY be a filmformed of a

t her nopl asti c resin, 'er or an aggregate thereof is provided

to formthe higher %{‘%‘ttﬁilr eGic¥her! A8 thirhlagli Jaavicng %h'%'e@h% dgashty;ipan
the thernoplastic resin and having no 25 conpatlblllty with the

t her mopl astic ¢ BFﬁ'eﬁ o'f”aa'ﬂ%g%g%%%r patbuen the gheeh %Xd@eof‘ Lbk@léﬁé”ﬁ‘d

by adm xing at [east two kin f thermoplastic resins having

substantial | ywm%rgom%uha 'otfth'et hheanRpeLbes -andshavi g gubaall xowered
different densities. In still another aIPernatlve the sheet may be a film

formed of; @ t'&%%”@ﬂ't@%’sb@r%%é' Ngo I th WG YRrdRgAr nBRELT &R 2 MOR! %tdgﬂé' ty
of the thernoplastic resinis locally |owered are I nterspersed. BRI E

DESCRI PTI ON O ollls DRAWNGS - ThenRr §86PE ddenty 87 Vhélche E‘arssttl(loileg%e
fully from10 the detailed description given Hereinafter and fromthe

acconpanyi ng draawidags 18f 1theduef erred enbodi nent of the present invention,
whi ch, however, shoul d " not be taken to be limtative to the invention, but

are for explanation gnd dndgist andi ng gagglbié tRat hen dravdngs su@f&cé Asi s
a perspective view of a sheet haV|ng hi gher density regions and a | ower

density regionss B gortBghted RS BRQACEAVELY] QM Pk natPeheushshegh Ity are
processing; 20 Fig. 2 iS a perspective VIeM/ShOMAng a processing step

15 elongated in a direction along which corrugations are repeated
(i.e., in a direction along which the sheet is elongated upon
formation of the corrugated configuration).

Alternatively, concavity and convexity may be repeated
in at least two directions on the sheet surface.

20 According to a second aspect of the present invention,
there is provided an absorbent article having a surface sheet
provided on a liquid-receiving side of an absorbent layer, or
having an exterior sheet provided on an opposite side of a
liquid-receiving side of an absorbent layer. The surface sheet

25 or the exterior sheet is formed of the porous sheet as set forth

above.

According to a third aspect of the present invention,



enpl oying shaping rolls; Fig. 3 is a sectional view show ng an uneven
shapi ng surface of the shaping roll; Fig. 4 is a section of a non-woven
fabric fornmed with 25 unevenness; Fig . 5A is an enlarged plan view show ng
a through hol e when the non-woven fabric is elongated in M _ 9  Fig.
5B is an enl arged plan vi ew showi ng a t hrdugh hol e when t he non-woven
fabric is elongated in CD; Fig. 6 is a diagrammatic illustration show ng a

rel ationship fptMmeers g rHy faad & hdaadh ansh el Angeld Qi S P GIHARS siddt: 7

is a perspective view of a sanitary napkin as an absorbent article using a

porous sheet ;yanthdhd ufdsn 8uPehspestd )éepl\ﬂhea\’!ioéy ardi he1dsaReimas an
absorbent article using a porous sheet. 10 DESCRI'PTI ON OF THE PREFERRED

EMBODI MENT The, pfesentcdiyeld 105 Wl sbepdiseussed hereinafter in detail in
terms of the preferred enbodi nent of the present invention with reference

to the acconpanyi ng,dsawings. alyhdhe s#éé@'h'a%n@gad&%?ﬁé?t&@ﬂs ieyr%g%&&_
specific details are set fofth in order to provide a thorough understandi ng

of the presenind nyendyOn. adhs W ! rOiORYI OMS o NOWRVEK , 1 4 01 fhOSg ek dd ed, i n
the art that the present invention fray be practiced without these specific

details. In ofhernipstange, well-known 20 structure is not shown in detai
in order to avoid unnecessary obscurity of the present invention. Fig. |IA

is a perspective Vvigwaghidgshaet shaxkngehi, 888" r8NShE Ya 1681 RS AUy Red ONer
density region; Fig. 1B is a perspective view of a porous sheet after

processing;, Figrr2c89 hStBaPBySRESHENG WieWw SHOM HEn8r PEYCESShNEnSt Peet
enpl oyi ng shaping rolls; Fig. 3 is a Sectional view show ng an uneven
shapi ng surfagerfad hesSaPisG el whkh@ bdih§ A RfAd{) s8fong theluneven
10 surfaces of the forming dies, whereupon the sheet is formed
with a plurality of through holes at the boundary portions
between the higher density region and the lower density region
due to the elongation at formation of the uneven surface.
In the porous sheet manufacturing method, formation of
15 the unevenness and formation of the plurality of through holes
can be performed simultaneously in the same process step.
For example, the sheet may be a non-woven fabric, inwhich
a plurality of higher density regions are formed to be
interspersed in the rest portion as the lower density region.
20 In this case, it is possible that the non-woven fabric includes
thermoplastic resin fibers, and that the thermoplastic resin
fibers are thermally fused only in the higher density regions
or more firmly in the higher density regions than in the rest
portion.
25 In the case where the forming dies are designed for

forming the non-woven fabric with a corrugated configuration,

corrugations of which are repeated and arranged in a machine



a non-woven fabric formed wth unevenness; Fig. 5A is an enlarged plan view
showi ng a through hole (or opening) when the non-woven fabric is el ongated
in MO, Fig. 5B is an enlarged plan view showi ng a through hol e when the
non-woven fabric is 5 elongated in CD;, and Fig. 6 is a diagrammtic
illustration showing a relationship between & unit width | oad and

el ongation percentage. Fig. | A shows a sheet 1 before shaping process

(before procegsiBgtioAsoshend Asnblackndetsy i hi gher - densit Vel &9L 208,102
havi ng a higher density than that of the rest portion, are interspersed in

the sheet 1. The nesLwBeEhi @ALPEBELLthRA ﬁQ@hbhehﬁiré’@@%Miéf@%%ﬁ%@%@t

referred to as a |lower density region 3 r awmng a | ower densi

of the highergdensd by &£8408 i at ho I Sj f
| ower densityS15 regio% 3)/(ﬁé%§¥f§9§$ﬁﬁ%%ﬁgr5%eﬁgﬁ{5%?%6%%ﬁﬁk§9?§-éé&af

preferably intg fapge (abrar %%Te%rertalﬂﬁg,orgrpe%‘{%lr e ko0 é(ﬁfa‘sl than, @ gqyal
h e e e

to 700. An area ratio of the higher nsity region 2 int ntire surface

of the sheet kaaplebetabh Yol R L12R8C1 0059 SALA! HRAL Q5 %t
snmal l er than or equal to 56%>?§§!rlthe igyenfﬁgﬁ, ?ﬁg éﬁéépg%cﬁg§gé% St

formed of eithge AoRORoWENERahADE | £ Gh e rfaddHnef dtiF}%E‘E%lgaﬁ bfi E&ShE: i Yen
the sheet 1 is formed of a non-woven fabric, the higher denSity regions 2
can be formedoby thecablyuglphihsoppr ensure. Hader heal (i.e., by heat -

enbossing). In this case, 25 it is preferred that the non-woven fabric is
formed only of thermeplasd icag@siRefibens Ehysiiplhe dilderse Aed of
the thernoplastic resin fibers tog%ther wth oﬁﬁgr'ﬁlﬂﬁi?eléﬁéf@ﬁ%%n§§ﬁch

a non-woven f&BkGngophaiddma.die, EReLTeP, 2841 £ 8% aftielaeéénfigﬁrm:;gﬁﬁ‘[
density regions 2 can be fornmed by locally heating and pressurizing the

non- woven ¢ abebgrhgatheneby it hariedl lard usg ddied hatdopl astisy resi g %L!t?ﬁgdts-

In an 5 alternative, the higher density regions 2 nay be t1orned suc

t he thernopl agtirectesinof ither soALfot BRI i f Usethdetherming, W GBRE it
density regions 2 and the |lower density region 3 but nore f firmy in t%e

hi gher densityat@gl 6R e lowee A6AsYeYered 8K ke ERBIRI MY ddity region
thernopl astic resin fibers may be 10 exenplified by a point-bondéd

non-woven fabriinC tusl Agnshokkenf ifBBEScORsapsp¥Bragnged BaR=YWO¥RANT 8P LGuESI NY
|l ong fibers. Also, the higher density regions 2 nay be fornmed by locally

heating and pressykini $iga Bléhtauaisabhuadnaeven Jabhivredk iR} £18hg¥Weion
non-woven fabric or the like. 15 As the thernoplastic resin fibers form ng

the non-woyendffabhiecnonseocan bgbavdei Oftiaisia syntheatics fikbgrsravghias
t hose of PE (pol yethylene), PP (polypropylene) or PET (polyethylene
t erepht hal at ekseartetreegshaatbh type oof egh et shdeady RMaQARROEHES Y BEARLI C
fi bers such as those of PE/PP 20 or PE/PET. In an alternative, the higher
density regions 2008y (e deorpred dnadlgcaldyedteat i tigansr pEgSsUrtdi pgzaand
non-woven fabric not containing thernmoplastic resin fibers such as a
spun-| aced nosmaduer tabni orfequetl o6 TayprodOrard ka dniged.idm pelticentasge, o25
the constituent fibers are not thermally fused but conpressed in the higher
densi ty regi ofde2nohawvamehhabai ¢ eimathieverotbed bt gbeiofansit Y oregitdrs 3fnay
be fornmed by applying resin such - 12 as an adhesive to be interspersed
on any on&0 of thiee coamriugas Loos- wyv emef dorindsiqt kdssf.ar descri bed. Here, when
the higher density region 2 is formed by |locally heating and pressuri zi ng
t he non-woven fabri cin tane a8 t@emsittiyer,athe earebemderibaed hiyl bagirsnaseioght
(this may be referred to as " Metsuke" ) of the non-woven fabric and
t hi ckness of tthexmogherstdensesyny egp emizh anlither basas awighjatendhereof
t hi ckness of the |ower density region 3. Smaller density ratio represents
hi gher densi t yisi pronedéd gloefodendiet lyiglegr denbAty redadnye hicof $ heef@asiity of
the | ower density region 3.

a higher density than the thermoplastic resin and having no

25 compatibility with the thermoplastic resin.
In another alternative, the sheet may be a film formed

by admixing at least two kinds of thermoplastic resins having



On the other hand, when the sheet 1 is formed of a filmfornmed of

thernopl astic resin, such as polyolefin type or the like, a filler may be
adm xed in the thernoplastic resin formng the f filmso that individual f
filler or aggregate of the f filler 15 nmay formthe higher density region
2. In such case, the filer may be inorgani& +mterial having no
conpatibility with the thernoplastic resin formng the filmand having a
certain grainsghZ@nSue @sSnsi bice@ad8hbi 16250 d 8Cken Obt ABL-alanfd |l'l§xfingf' g.
2 shows shaping rolls 10 and 11 to be used"for formng 20 a porous sheet 1A

having an ungyen,sii§ agerf&pant Ngsheeied. The shaping rolls 10 and 11 have
mutual |y the sane construction and have surfaces formed with a plurality of

shaping ribs (lineag,eghb9ss Qhoshei-P§1eBbRSS)vd2 BRE &ﬁe@%hﬁ%‘_ﬂiﬂg dNeitm
parallel to axes of the rolls 10 and 11 (Y 25 direction ) . e shapi ng

ribs 12 and 1 a i tve ttch:d | i
i voction ieo B 6 E R0LHe MABL e Bl H CPeBl ) Tt Qo o Vo AT O S04 Blons

formed of ¢t h = vt o k3 apy, i [ o Y i, b t he
L1 of & her manaet Te bl n o A e ot iy ot e shapt hu 15815 and
13 is set at a.tepperatyeesbgwer by 10C to 50C than the nelting point of
the thernoplastic resin formng the 5 non-wven fabric or film The | ower
shaping roll 10 and the upper shaping roll 11 are conbined to nmesh the
shaping ribs 12 and 13 with each other . Nanely, the shaping ribs 12 of the

| ower shaping roll 10 may pRogkrBhkEckibOIOKOO¥eSuRODRRNINGY betveen
adj acent shaping ribs 10 13 of the upper shaping roll 11, and the shaping

ribs 13 of the uppefnghapidiht Qhnkeht iBRYwPENGd ah8ekBEBoHIROVE ST 1A ydetined
bet ween adj acent shaping ribs 12 of the | ower shaping roll 10. Wen the

sheet 1 ig supgki Qﬁe@e@il’@fndblé%rriglt'i%nl fpgh 1h o ihRe teendi i ok pier enkhe
shaping roll 10 and the shaping 15 roll 11 are in rotation, the sheet 1 is

cl anped by thﬁc%Bﬁ?bﬁ?ihingirje&ﬁnjjs the &Wi%féﬁeé—3e¥r&o@tﬁ@h& tde pgeous
sheet | A fornmed with the uneven surface 4 . 1n the porous sheet | A, ridge

portions and pakkentPhteaRsoal, LAEcHNENSReS&F | atodl @Mt eRe a8t odbe
given pitch in a feeding direction of the sheet 20 by the shaping rolls 10

and 11 ( X di negtiicar ikeant atgeeXheRGed ondiiduakby fdy aepdidisechihan
of the porous sheet 1A (Y direction ) . Namely, the uneven surface 4 of the
porous sheet hAdiess@hnaiger bwgat.ed or wavy configuration (stripe enboss
pattern). Fig. 4 is an enlarged section of the porous sheet 25 | A formed of
the non-wopyen fabrign khe dFakSnigkq section show ng a shape of the shaping
rib 12 of the shaping roll 10. As can be seen fromFig. 3, the
Fig. 1A is a perspective view of a sheet having higher
density regions and a lower density region;
Fig. 1B is a perspective view of a porous sheet after
processing;
20 Fig. 2 is a perspective view showing a processing step
employing shaping rolls;
Fig. 3 1is a sectional view showing an uneven shaping
surface of the shaping roll;
Fig. 4 is a section of a non-woven fabric formed with
25 unevenness;

Fig. 5A is an enlarged plan view showing a through hole

when the non-woven fabric is elongated in MD;



- 14 shaping rib 12 has trapezoidal cross-section. The shaping rib 13 of
the 'shaping roll 11 also has the sane cross-sectional shape as shown in
Fig. 3. The sheet 1 having density difference is clanped between 5 the
shaping roll 10 and the shaping roll 11. Then, the sheet 1 is clanped

bet ween the shaping rib 12 and the shaping@ rib 13 and is el ongated (or
stretched) in the feeding direction (X direction) . In Fig. 3, an

arrangement pitch qfigt.h%BsfiépwgeﬁiQégé% E(loarrh%)ed 0hb8ng! & CUESISNHAle

direction is indicated 10 at Xa, and a | engt ong the uneven surface of

the shaping rgld, 10,d Hoddudvd £8P LLE XPohgat i LRtEY, at Xb. Wien the
sheet 1 is clanped by the shaping ribs 12 and 13, therefore, the sheet 1 is

el ongated from the g gngt iy qutoathgigsggﬁﬂaggciniit@%gggQigﬁtiéwaggb

. ! . a
Accordingly, elongation percentage of 'the sheet 1 Iin the X direction can be

expressed by {LXbe rom@) { Xaky & dh (%4 2Qikn REAEH! Ceoalineaphee! c;'ng[%'-&Pt
be el ongat ed §r0n1%%e I ength *a to f%e Iéhgth Xb occ%%ioﬁ%lly Jhe ()l

sl i ppage Rhet dhe . sheet 1 and the shaping ribs 12 and 13. However, in
t he follomjngﬁﬁﬁgclo%%ré, t he el ongation percentage of the sheet 1 by the

shaping rolls is re%fgreﬂjkpatgﬁégggeﬁiQEreysﬂ<§fQﬁg%%iE%%yfﬁa Q9hNgs a

expression on the basis of Xa b derived fromthe sectional shape o

the shaping rjbsed2eandaddio By sething BobaklOsbebt eakiing el ongation in

t he feeding -1 irection (X directton) of the sheet 1 to the foregoing

el ongation percentagegwighjd @_p%}&%%&i@é’%‘lekﬁ@&eaaaﬁs ¥s8B1EI 89afefONSi Y

ratio of the |ower density regio to the higher density region 2 wthin a

predet er m ned,panggo WoRP hbeic18hgsind Lspelapgatgdectihrough holes 5 are
formed mainly in the | ower density region 5 due to rupture caused at the

boundary jhet ween the higher density region 2 and the | ower density region
3, as shown in Fig. 1B. The through holes 5 are elongated in the el ongating

direction of the sheet gpéXrdbiecki 6R) Tur! PrEFPRRED PAROH$MEReEt | A after
formati on, the through holes 5 are distributed corresponding to all of or

nost of the higher @gpaspi¥sEgdi OSertidh dyill iHd Wsktakesdeheragahheneakoad
characteristic curves of three kinds of sheets ( sanples 21 , 22 and 23 )

having 15 thegBigher jdersirng FYHANS e dOSQT SAIMD SENRY €0 €] ORFabdsERLONe
direction. In Fig. 6, a vertical axis represents a tensile |load péer a unit

width (unit isnkbBahioh ML ATERIdZe8tEle a&bémggﬂﬁf‘i_%%rﬁﬁa@ﬂngs. In the
el ongati on(expressed by el ongation percentage). sum ng that a | ength of

the sanplgs befraneogliagodés ©@PipSidn 2Quakd csl pEt Df 0f ddte iSahte st ebrth
el ongation by a predetermned unit load is (L + pL), the el ongation

percent age is jigxprassedobypropibelh xnd@8uGgH uddekrthiaingdoyi dHal present

characteristic curves, (i) indicates a yield point where tensile force of

t he sheet becam@enA¥NMUNTt will6be obvious, however, to those skilled in

the art that the present invention may be practiced without

these specific details. In other instance, well-known

20 structure is not shown in detail in order to avoid unnecessary
obscurity of the present invention.

Fig. 1A is a perspective view of a sheet having higher

density regions and a lower density region; Fig. 1B is a

perspective view of a porous sheet after processing; Fig. 2

25 is a perspective view showing a processing step employing

shaping rolls; Fig. 3 is a sectional view showing an uneven

shaping surface of the shaping roll; Fig. 4 is a section of



(i1) indicates a breaking point where rapture of the sheet is started and
subsequently rapture is expanded. The el ongati on percentage at the breaking
point (ii) represents breaking elongation, and the |oad on the unit width
at the breaking point 5 (ii) represents breaking |oad. Here, it is assuned
that the el ongation percentage by the shagi%hg rolls 10 and 11 of Fig. 2 for
formng (or shaping) the uneven surface 4 on the sheet 1 is set at ~ . At
this tinme, siacecnheovegakidigr &t onganeanwieh tlreewdrongsdi oniger cantiageado
at the breaking point ) of the sanple 21 is too small with respect to the
el ongati on peeagatrggd plant heewaspbeird hr eaksugnt bopeeces apehefdgbywhbe
shaping rolls 10 and 11. In the sanple 23, on the other hand, the

el ongati ng petpeni@gasowén tthdryicehid dmjafed ih Ang migt be bs eakengapgeat (
ii ) are sufficiently higher than 15 the foregoing el ongati on percentage ~

Therefore, FhL@nE{/QQQaéIh@ﬂi@@ra?&;fmtr@@l@h“‘hb&ei #ah @n ANy 1 MEf B drh & apaiipl €523
can elastically stretch. As a result, when processed by the shaping rolls

10 and 11,5t helsagpked23 ncam pbexdormed v ths thedcagragatedeungvaptstfage 4
but not with the through holes 5. 20 In contrast to this, the breaking

el ongati on of shb&isanphe 122 iichshawekethasn kutinsufficdenbby oddseohgathen

el ongati on percentage ~. Accordingly, when the sanple 22 is processed by

t he shaping rgehkeeh@agrd 11 to formthe uneven surface 4, rapture is caused
at the boundary between the higher density 25 region 2 and the | ower

density region 3 angigubsaquhowkyaesipagat eheRrd kalagiigy phioougls hbkesrd
are distributed - 17 corresponding to the higher density regions 2. It

shoul d be not edodaats iald)hough thewnr &f esY ek hieaaki ng glaanganisdn yofreghens
sheet 1 relative to the elongation percentage may vary dependi ng upon

property 06 tleehskdely &, hiifhettedsntytd thhfetienceo bethvearedthediitgher, are
density region 2 and the |ower density region 3 and so on, the through hole
5 can be fornedhdeytsaeprept iiat ehy seeét ng. t Mdbireaki pgreiongathen tidmhithea

range higher density regions 2 is referred to as a lower density region
3 having a lower density than that of the higher density regions
2. A density ratio derived from (density of lower density
15 region 3)/(density of higher density region 2) is preferably
in a range of greater than or equal to 1% to less than or equal
to 70%. An area ratio of the higher density region 2 in the
entire surface of the sheet is preferably in a range of greater
than or equal to 5% to smaller than or equal to 20%.
20 In the invention, the sheet 1 may be formed of either
a non-woven fabric or a film of thermoplastic resin.

When the sheet 1 is formed of a non-woven fabric, the
higher density regions 2 can be formed by locally applying
pressure under heat (i.e., by heat embossing). 1In this case,

25 it is preferred that the non-woven fabric is formed only of

thermoplastic resin fibers (fusible fibers) or is formed of

the thermoplastic resin fibers together with other fibers. 1In



of at least 20 a to at nost 100 o the el ongation percentage It should be
noted'that it is possible to prepare the 10 sheet 1 of a thernoplastic
resin filmwthout using any filler. For exanple, the sheet 1 may be
prepared by formng a filmof a blended resin (polyner alloy, polyner

bl end) which contains two or nore kinds-oflthernoplastic resins having
sufficiently low (or substantially no) conpatibility with each 15 ot her and

nutual Iy di ffafants defgsidd@sn tapthésc6888inkb¥gf L1 RERBHAGYER %lérslace 4
by the shaping rolls 10 and 11, the through h ?es 5 can be forned at the

boundary of te,d.@s] %&ﬁ\ibﬂgrn@éﬂahky different cdansit f&smed rbyﬁflocally
alternative, the sheet 1 may be prepared by formng 20 a film of

t her mopl ast i chd@sidy t anAae ¥ As A POt hé ORSnMABKEndenglddc otot Rereby
thernoplastic resinis locally lowered interspersed therein. Such voids or

lover density porfdong Gadether neﬁeiamo?ggwwg FOAM NG agaend. i n fheap
thernopl astic resin. In this case, when the sheet is shaped with the

shapi ng r@l | s; 2oe A0 @ife 1ond hﬁ%ﬁxd%iéi‘{s%t%x%g(i%ﬁsoﬁ hAPLYE 6F OSFdH S Rin the
| ower density portions to formthe through“holes 5. Fig. "4 is a section of

the Corrugate@h&@eWE%‘ﬁﬂéﬂﬁgﬁié%tlc r%%JJ!QlﬂﬁkghaEBetﬁ8§ﬁél %'ﬁuééﬂ!ﬂﬁ¥ﬂﬂ: a
non-woven fabric . Wen the non-woven fabric is clanped e shaping rib

12 of the shaphn@néq{l%ﬂ@f anchd i, ShRRIAG b Qna?»tﬁé 1&@@@&5@& Ghdgikh and

thus is subject to a ri pe enbossi ng process, the fiber denS|ty 5 becones
hi gher in thes 'Hu@gﬁvﬁ@lf‘i!rﬁm? ﬂﬁtﬂ@%l@%ﬂ@éﬁ@i{tﬁp@é FeRs Ab thamdd-ddigsi de
wal | portions 4c. As a result, when load is app fromthe above, the

side wal | porthppsc4ediftadidi Qy%erthbbafhéief@ﬂa»staﬂce abkoned teaxXPaRg be
sidewardly to provide soft feeling as contacting with a skin of human body.

On the otjher éQeﬂﬂ?DﬂfléﬂeB t Be PJoa@d -Io% e R -wWdvRrorfigHiidl il tdidrd S
restored el asticall In s ort t he corrugated uneven surface 4 can exhibit

el astic cushi enhBREsPEBPET EHER- bEhgéd BénaREvER shewi ¢ hes hhghesngensbdys .
region 2 and the through hole 5 in an enlarged scale. Wen the sheet 1 is

formed 15 of a1Ben-wavenifabri @enkheyl kayidnsas hag beefoh¥&Npy 016bg11pwer
density region 3 , is drawn to the hlgher density region 2 to flowinto the

t hrough hol e fethfayolnthgreiskamilangntd alnaidh-on ofndhardighefawens) ty
region 2. Thus, the liquid can easily pass through the sheet. Accordingly,

t he porous sheett281bfnbaeanesvept faBl-itobrusfeasiesurface sheet of an
absorbent article, such as sanitary napkin, disposable diaper and so on.

Fig. 7 isl® perspechbveny it stoplidis it sasihar yoaapkiormdith s henfoaxaspeée of

an absorbent article using the porous sheet A 25 In the sanitary napkin

30, an absor béabrder,eucer cabsbebaatiel ayer)ys3Blesssandercbedibekrwesnca as

i quid pernmeable top sheet 31 and a |iquid inperneable back sheet 32. On

the top sheet those of PE (polyethylene), PP (polypropylene) or PET
(polyethylene terephthalate) or core-sheath type or side-
by-side type composite synthetic fibers such as those of PE/PP

20 or PE/PET.

In an alternative, the higher density regions 2 may be
formed by locally heating and pressurizing a non-woven fabric
not containing thermoplastic resin fibers such as a spun-laced
non-woven fabric formed of rayon or the like. 1In this case,

25 the constituent fibers are not thermally fused but compressed

in the higher density regions 2. In another alternative, the

higher density regions 2 may be formed by applying resin such



- 19 31, there is provided a surface sheet which is formed of the porous
sheet 1A In an alternative, the porous sheet | A may be directly di sposed
on the liquid-receiving surface of the absorbent core 33, in place of the
top sheet 31 . When the porous 5 sheet | Ais used as the surface sheet,
agreeabl e feeling may be provided as comtaéting with skin of the wearer,
and nenstrual bl ood can be absorbed in the absorbent core 33 through the
through hol es3$. a\@in&Hev POt OUSe Sheeérdpet Sed b resh ¢f o Re NON- ¥y eva f B4 C,
10 it is preferably fornmed of hydrophobic fibers or fibers subjected to a
hydrophobi c treatpepin Ahbersat tMekyrathgeperopsasheet | A may be forned of
a hydrophobic resin filmto have the though holes 5 therein . Wen the

porous sheet |A is hysepphabinC chehe st rdeds bt podeghsar bed d nEdheed by
absorbent core 15 33 hardly returns toward the wearer to avoid sticky

feeling of theothtuldneaeehy AGaS Wricaeer ilzn nighe rehodi pRtes heawr id, Fige 7,
the uneven surface 4 of the porous sheet |Ais of corrugations repeated in

the | ongitgudi gahsdiyeeticad far Nee s@di tasy PaPkhBid0wdikgtr | Age LGuppresons
and vall ey portions of which extend in the wdth direction of the sanitary

napkin 30. Acegkdi-pahy.td hasmensidiialkdd qodo gi ¥R t fohbRopen oumrsiieet ahd
w | pass through the through holes 5 to be absorbed in the absorbent core

33 whil e bei nghpreYeBEES furimsBheadhass i by theylangi t adinale 25 sdisr etigrn of
the sanitary napkin 30. Thus, |eakage of nenstrual blood in the

| ongi tudi nal dhrxeehierneas be tHeveneeddehbeeli ¥ehyon 3- 2alllermagnaisy be
possible to provide the porous sheet | Ain such a manner that the uneven

surface 4 is ehtger Eég@bb@ﬂ&srﬁﬁlgﬁéﬁddéﬂsigﬁiNﬁGlitrfb il aRnandyt hegibdge
portions and valley portions thereof extend in the |ongitudinal direction.

5 Fig. 8 is azpeeipedtieveoviteiy efendi tgxahdemener! lepdrgusesfiest 3l.A is
used in a disposable diaper 40. In the disposabl e diaper 40, an absorbent

core 43 is sandw ched batweeRea hamuj dvipel reabkackaplsheetoddedrnsr a IFigni d
i nper neabl e back sheet 42. The di sposable diaper 40 is a 10 so-called "

pants type" difspasabbé thapgbplesord med n A sMishsopeni,oled4nangpba qaaitheof
| eg openings 45 and 45. However, the porous sheet according to the present
invention is alike,ap@ilcal gaf te atmopen ihypre dheposailae tdicapesin Asraing
exterior sheet of the disposable diaper 40, the
the film so that individual filler or aggregate of the filler
15 may form the higher density region 2. 1In such case, the filer
may be inorganic material having no compatibility with the
thermoplastic resin forming the film and having a certain grain
size, such as silica gel, carbon black, or metal filler.
Fig. 2 shows shaping rolls 10 and 11 to be used for forming
20 a porous sheet 1A having an uneven surface from the sheet 1.
The shaping rolls 10 and 11 have mutually the same
construction and have surfaces formed with a plurality of
shaping ribs (linear emboss or stripe emboss) 12 and 13
extending in parallel to axes of the rolls 10 and 11 (Y
25 direction). Theshapingribs 12 and 13 are arrangedwith agiven

pitch in the circumferential direction. The shaping rolls 10

and 11 are heated. When the sheet 1 is formed of the non-woven



15 porous sheet | Ais provided on the surface of the back sheet 42. The
porous sheet | A may also be used in place of the back sheet 42 covering the
outer surface of the absorbent core 43. The porous sheet | A used as the
exterior sheet is forned of a hydrophobi c _non-woven fabric or hydrophobic
resin filmto 20 have the through hol es 5.13Since the exterior sheet has the
t hrough holes 5, good air perneability can be provided. On the other hand,
since the exteabnicsheét thsrmbplaseven sasiacef #hesof toappeas antelcambe
provided. It should be noted that, while the uneven surface of the 25

porous sheet tRAerfoplasetieugasionssuepeat atnigerenaird becthenshapihe shieswn
enbodi nent, it is also possible to provide unevenness repeated in at |east

two directiong(afd- 19 is:séf 8Ot tempdat@fe X ARG, %filr@@t k@NS oY c - £ IOk
i nstance, the porous sheet nmay be enbossed to have a plurality of circular

e e R g T RN E MY

11 havi ng ghenggg%ggeﬁu%gﬁggg 8E Eg§mstripe enboss pattern shown in Fig. 2,
the foll owi ng treatnent “of “non-wovsn fabrics of the exanple 1 and

[ I f I h -
Fabr rc wms fod or i oRPPne TR Sun e et ATt hs apEh, s P ot 12

1 ng Irection ere

direction ( Xa‘}ier@%éﬁ@eé tgaf mggﬁ é&aghgg%é%%&a%gzl ) d 11%1 %Qt}??eg%cq{ Other.

formati on of the corrugated uneven sur conj unc

ther ewi th-i € fongatkan ohablgt BEAUON, ok 89,51 ki T SR 99111 b 42,and

13 of the shaping I1's 1 1 used 1n the foregoi ng process ha

trapezoi dal crogs-$8Gt O 8Yr3AQWR {4 dBlrdned pdt Wil 365 aLEARERIM Ky Phinthe

shaping rolls
10 13 of the upper shaping roll 11, and the shaping ribs 13 of

the upper shaping roll 11 may penetrate into grooves 14 defined
between adjacent shaping ribs 12 of the lower shaping roll 10.
When the sheet 1 is supplied between the rolls 10 and
11 in the condition where the shaping roll 10 and the shaping
15 roll 11 are in rotation, the sheet 1 is clamped by the shaping
ribs 12 and the shaping ribs 13 to obtain the porous sheet 1A
formed with the uneven surface 4. 1In the porous sheet 1A, ridge
portions and valley portions of the uneven surface 4 are
repeated at a given pitch in a feeding direction of the sheet
20 Dby the shaping rolls 10 and 11 (X direction) and are extended
individually in a width direction of the porous sheet 1A (Y
direction). Namely, the uneven surface 4 of the porous sheet
1A is of a corrugated or wavy configuration (stripe emboss
pattern). Fig. 4 is an enlarged section of the porous sheet

25 1A formed of the non-woven fabric.
Fig. 3 is the section showing a shape of the shaping rib

12 of the shaping roll 10. As can be seen from Fig. 3, the



10 and 11 was set at 100C. By pressurization of the shaping rolls 10 and
11, ‘a 'pressure of 27.46 kPa was applied to perform20 fornmation. In the
shaping rolls, Xa was 1.36 nm and Xb was 3.0 mm Therefore, the el ongation
percentage was f(Xb - Xa)/ Xa} x 100 = 120.6 (% 25 (Exanple 1) A

spun- bonded non-woven fabric forned of cot8-sheath type - 22 conposite
synthetic fibers (long fibers) of PE/ PP, having basis weight of 30 g/n2 was

used. The hi géiedp deqSiilty 1 b6t DS aPeweridaflof fesk bye Pt lowMbags BHabeOnberib
interspersed as shown in Fig. | A The el ongation-load characteristics shown
in Fig. 6 was1® éhathdreakpnggl oadl i m M) y@sh3S. 28N fafie oo s Hicdest ka1
breaki ng el ongation in MD was 970 and density ratio was 64% (Conparative
Exanpl e 1) A spapebgsdedonaninoveq.fabric formed of core-sheath type
conposite synthetic fibers (long fibers) of PE/ PP, having basis 10 wei ght

of 30 g/ n2 was usedTh8reriding LdongRidieds ity VDfnesedd0 s andmgedshédywdead i 0
was 60% Since the breaking elongation in MD was high, its breaking load in

MD coul d mot brenERsSHied. rdXoMuakald YReEXAaPL g 2)0 A SlouN- harGEdtHENs NOVEN
fabric fornmed of fibers (long 15 fibers ) of PP, having basis weight of 22

g/ m- was usedi BeeakhmgetopdtivBeNDewassR8p4RY per DPeahAchhwi dhlpihgeaksbng
el ongation in MD was 41% and density ratio was 52% (Conparative Exanple 3)

A spun-bondedipoanwoyenefahgheeliof srds ot etbhens (hobge20céiibrgsd)redt Bhn
havi ng basis wei ght of 20 g/nm2 was used. Breaking
(X direction). In Fig. 3, an arrangement pitch of the shaping
ribs 12 (or 13) in the circumferential direction is indicated
10 at Xa, and a length along the uneven surface of the shaping
roll 10 (oxr 11) in the pitch Xa is indicated at Xb. When the
sheet 1 is clamped by the shaping ribs 12 and 13, therefore,
the sheet 1 is elongated from the length Xa to the length Xb
in the X direction.

15 Accordingly, elongation percentage of the sheet 1 in the

X direction can be expressed by

{(Xb - Xa)/Xa} x 100 (%)

20 In practice, the sheet 1 may not be elongated from the length
Xa to the length Xb occasionally due to slippage between the
sheet 1 and the shaping ribs 12 and 13. However, in the
following disclosure, the elongation percentage of the sheet
1 by the shaping rolls is referred to the value derived from

25 the foregoing expression on the basis of Xa and Xb derived from
the sectional shape of the shaping ribs 12 and 13.

By setting a ratio of breaking elongation in the feeding



load in MD was 17. 84N per one inch wi dth, breaking elongation in MD was 16%
and 'density ratio was 50% (Conparative Exanple 4) A point-bonded non-woven
fabric fornmed of core-sheath 25 type conposite synthetic fibers ( short
fibers ) of PE/PP, having basis weight of 20 g/nz was used. Breaking | oad
in MD was 10. 78N per one inch wi dth, breakbng el ongation in MD was 20% and
density - 23 ratio was 60% (Evaluation) Concerning fornability of

unevenness. (WPl Bidhi ¢ & earsugal edounayen syelace vas LAETR: dRSing

eval uated as 5 acceptabl'e or goo d 1 ndicat

a corrugated yneyen, sy f ?E§C%§a§8t el Eﬁguag%@cﬁg%@ﬁ?&g h%égﬁgr %n\&a%

caused in the portions other than the t eet,

eval uated as aot pecopiable of g ook and. hdkeakeds Yy fooidg %e&{u ng

formability o thro one, 1 n which the through S 5 were forned

in greater than,pL. equal; 4P LQ%Ref 2 L ok éfréhﬂ@@'x%@\ & w e
% tg%r , and on§ mﬁléh t he

eval uated as ept abl e or° good and 1 ndi ca

t hrough haj essﬁew@r ilsOEMBAgLess , LR %équlfest @eale HI%JM v edians 15

2 or the through hol és 5 were never was eva uated as not acceptable

or no good ango&lé‘g'&é‘ﬁ@ﬁ?yrécﬁon-@qed\fé)ltl PMBIuraPL§ulegNIVShbS S 85 1 Of
eval uation. TABLE 1 SanpleBreaki

between the higher dens ity region 2 and the lower density region

3, as shown in Fig. 1B. The through holes 5 are elongated in

the elongating direction of the sheet 1 (X direction). In the

10 porous sheet 1A after formation, the through holes 5 are

distributed corresponding to all of or most of the higher
density regions 2.

Fig. 6 1llustrates elongation-load characteristic

curves of three kinds of sheets (samples 21, 22 and 23) having

15 the higher density regions 2. These samples were elongated in

one direction. In Fig. 6, a vertical axis represents a tensile

load per a unit width (unit is inch or cm), and horizontal axis

represents an elongation (expressed by elongation percentage).

Assuming that a length of the sample before elongation is L

20 and a length of the sample after elongation by a predetermined
unit load is (L + AL), the elongation percentage is expressed

by:

(AL/L) x 100 (%)
25

In the individual characteristic curves, (i) indicates

a yield point where tensile force of the sheet becomes maximum;



El ongati on (~)Breaki ng El ongati on/ El ongation Percentage (~)Density Ratio
(*~) Unevenness FormabilityThrough Hole FormabilityEx. 19780. 964Conp.

1150124. 460~XConp. 24134.052XConp. 31613. 350XConp. 42016. 660X 20 In the
conparative exanple 1, since the elongation _ 2~ _ percentage by the
shaping rolls 10 and 11 was sufficiently dfeater than the breaking

el ongation of the sheet, breakage or rapture was not caused at the boundary

bet ween t he h;ﬂbﬁriﬂgﬁéﬂﬂé@ £8rad k3 ndngdoti He € enes MAeNSIAY Jre8hans Be POy
formation 5 of unevenness . Thereforé, the through hole 5 was not formned.

In the s:orrpar@Eéy@egwls%s%q@@%ay ShpeerEnss A0%1ed. thge MBI Nion
el ongation (el ongation percentage at break) to the el ongation percentage (

120 . 6 %) W?é?céﬁté&@’%%|ﬂ#§5EfEHk§K§@ bhgesheels Mey e uaken, wid
formati on of the corrugated 10 uneven surface upon formtion by the shaping

rolls 10 and dionhRe oAt AR the 1dBonithd N8 18X L t 1S rkldi A 400 1he
breaki ng el ongation to the el ongation percentage ( 120 . 6 %) was

appropri atse, ?§i§0ré°gggegggng§ggﬁgggsygga[or unevenness formability and
through hole formabilTity. 15 As seen"fromthe above, when the non-woven

fabric is el ongatedgéstreiehed)abbuhbe BH&PiBﬁedéiéﬁéé@ﬂo&“@%r@én@@@&“bi”
Fig. BAto formthe corrugated uneven surface and at the sane tine, to:¥orm

the through hehesshibend atdo Phi ot RRAPT £Yd BG 4ol ONERt I didd e reseagatd pn
percentage exerts a nore 20 significant influence than the density Tatio.

In order to form the, uneverness,i g, Wb aud simltangousl v, f orty L L br ugh

hol es, is préeferre eratioo reaking elonhgationto

el ongation percentage is in_a range greater than or equal to 50 % and

smal | er than 8ﬁ“€&ugpet5rféb%?9fGgPﬁéﬁtﬁPéféPébFVEZSlPﬁgétFaﬁgéeﬁ?%QF%ge

than or equal to 70% and smaller than or equal to, 100% [ Exanples 2] - 25

Usi ng t hel haﬁFﬂ&“FBFPaKGHEHED%%%)§ﬁaﬁﬁ%§amBﬂP:4hlﬁéV¥h§mﬁﬁéVUﬁéVéﬁSPeCt

surfaces of the stripe enboss pattern shown in Fig. 2, the foll ow ng

treat nent of mortwoeénnjabipoparfcarisax&npt ks samp leohbbratkeel exappkesswas

performed. In the exanple 2, the 5 non-woven fabric was fed orienting the

cross directieg &Ga)by the shaping rolls 10 and 11. In the sample 23, on
the other hand, the elongating percentages at the yield point

(i) and at the breaking point (ii) are sufficiently higher than

15 the foregoing elongation percentage & . Therefore, the

elongation percentage & is in a range where the sample 23 can

elastically stretch. As a result, when processed by the
shaping rolls 10 and 11, the sample 23 can be formed with the
corrugated uneven surface 4 but not with the through holes 5.
20 In contrast to this, the breaking elongation of the sample

22 is lower than but sufficiently close to the elongation
percentage & . Accordingly, when the sample 22 is processed

by the shaping rolls 10 and 11 to form the uneven surface 4,
rapture is caused at the boundary between the higher density
25 region 2 and the lower density region 3 and subsequently

elongated, so that the through holes 5 are distributed



thereof in the feeding direction (X direction) of the shaping rolls 10 and
11 to performformation of the corrugated uneven surface 4, and in
conjunction therewith, formation of the through holes 5. 10 The shapi ng
ribs 12 and 13 of the shaping rolls 10 and 11 used in the foregoi ng process
had trapezoi dal cross-section as shown irnlfig. 3. A surface tenperature of
the shaping rolls 10 and 11 was set at 100C. By pressurization of the
shapi ng rol | scd8r Ading PHeERYIRiGhe2 adls kPR Magiappl hed to perform 15
formation. In the shaping rolls, Xa was 1.36 nm and Xb was 3.0 nm

Therefore, the el ongatdii RELeCALAEE VRSt %%_Q-h@u(g% th(e%ﬁ@?éﬁrgé)bfeaking
spun-bonded non-woven fabric forned of PP fibers ( long 20 fibers ) ,

having basis web8hht9bn2k 9hBLyEsS: Ysedth athee hbahed eéeﬂgbuohzgé%bzn@ag@r e

formed by pin enbossing to be interspersed as shown in Fig. |

el ongation-1o0ad characteristies shown in Fi 6 t hat breaking.load in
0D vao 7.06N er Onsarciear S S PRabEr snad TBY Tt as o et aho
density ratio was 52% (Exanple 2b) A spun-bonded non-woven fabric forned
of PP fibers fiféfgence betweepethe )highewidepidyi Famdicghe 8nrd2bhg/ vWekas
used. Breaking load in CD was 5.49N per one inch wi dth, and breaking

el ongation i ndEDSHEE P981aRd3 dRRSi Ty Gt it nad oo hedfpar afnveeEkerpre
2a) 5 A point-bonded non-woven fabric forned of core-sheath type conposite
synthetic fibBY<*RPENHOT 2¥¢bessty g Py ppeaking ﬁgl%tslqnewg% ipfa PONGR
was used. Breaking load in CD was 1 .47N per one inch wi dth, and breaking
el ongati on i no€latabsa$5%Endodehsneyt rigid ¢ was €0Ongd0iOCparatiage € .
Exanpl e 2b) A spun-bonded non-woven fabric forned of core-sheath type

conposite syntheticrti Baps16l eagnbiBar shaef i PEAPPpoBavihng baspsepsi-ghtnef
30 g/ nz was used. Breaking load in CD was 12. 35N per one inch w dth, and

br eaki ng £ ongakle@n ior &1 wasndgWeand r&8 i defsi wikabiue _M\Qﬁr\}ﬁl_‘h%y filler.
(Eval uation) Concerning fornmability of unevenness, one, in ich a

corrugated uneven swbiraegaw@sef, oriedshwas evahyabedpaspaseapbableraingoad
and indicated by "O'" , and one, in which a 20 corrugated uneven surface was

not formed andibhealkagepDendant HE€iMaspERHERE 41N dyhe pgeaRineans1ehbgr whhan
the through holes 5 of the sheet, was eval uated as not acceptable or no

good and indi eained ik "Pho &hemord Whnels Wi faiddnoEiidwgat £ds UheVEBAvVing
surface was not forned as a whole, was evaluated as 25 i ndeterm nabl e and

i ndi cated by 'SsRfficdireay bgwl@rebbkthytohl i imgBoiphesbioney witweheh
the through holes 5 were forned in greater than or equal to
15 other and mutually different densities. 1In this case, by
forming the uneven surface 4 by the shaping rolls 10 and 11,
the through holes 5 can be formed at the boundary of the resins
having mutually different densities.
In an alternative, the sheet 1 may be prepared by forming
20 a film of thermoplastic resin to have voids or portions where
density of the thermoplastic resin 1is locally lowered
interspersed therein. Suchvoids or lower density portions can
be formed by admixing foaming agent in the thermoplastic resin.
In this case, when the sheet 1 is shaped with the shaping rolls
25 10 and 11, the voids are expanded or rupture occurs at the lower

density portions to form the through holes 5.

Fig. 4 is a section of the corrugated uneven surface 4



- 27 60 0 of the higher density regions 2, was eval uated as acceptable or
good and’'indicated by "O', and one, in which the through holes 5 were
formed |l ess than 60 0 of the higher density regions 2 or the through hol es
5 were never fornmed, was evaluated as 5 not acceptable or no good and
indicated by "X" . One, in which through el es were forned but were
interspersed randomy in the |lower density region 3 not at the boundary

b T e
it et Mttt ERIR A
e s S
PLghgguﬁgnsit§ reglgncé ma;atOBF?éaL_@ﬁe ?E?8u§ﬁ8%o %f m%re nf% for%egg%t
e boudar | BELURED LI A0S SIS pLe0IRS, AU  LaL fBEL LY,
density regiogy3en20di 4 MR QYSDARY BhrLRSUNEYEN AU 3EQ MRS when load

is applied from the above, the side wall portions 4c of a lower
fiber density are allowed to expand sidewardly to provide soft
feeling as contacting with a skin of human body. On the other
10 hand, when the load is removed, the original condition is
restored elastically. 1In short, the corrugated uneven surface
4 can exhibit elastic cushioning properties.
Figs. 5A and 5B show the higher density region 2 and the
through hole 5 in an enlarged scale. When the sheet 1 is formed
15 of a non-woven fabric, the liquid, as has been given to the
lower density region 3, is drawn to the higher density region
2 to flow into the through hole 5 through the circumferential
portion of the higher density region 2. Thus, the liquid can
easily pass through the sheet. Accordingly, the porous sheet
20 1A becomes optimal for use as a surface sheet of an absorbent
article, such as sanitary napkin, disposable diaper and so on.
Fig. 7 is a perspective view showing a sanitary napkin
30 as one example of an absorbent article using the porous sheet
1A.
25 In the sanitary napkin 30, an absorbent core (or absorbent
layer) 33 is sandwiched between a liquid permeable top sheet

31 and a liquid impermeable back sheet 32. On the top sheet



20 not fornmed uniformy. The conparative exanple 2b had an appropriate
rati-o of "breaking elongation to the el ongation percentage but since the
density ratio was too high, nanely - 28 the density of the higher
density region 2 was too | ow, no apparent through hole was formed. Wen
formati on of unevenness and formati on of threugh hol es are perforned by
stretching the non-woven fabric in CD, 5 as in the above, the | oad for
stretching ac i ( .dj ti r.p Leul ar _fo. i t he
Cndi vi dual {1 Dot s%%n% .ptgﬁ:"elgje%cg%e,S%tqﬁggtehrgg%ﬁ {%gﬁ‘és %ygg(g%lﬁ%?rr%@d ’%{%
separating fi ated e et i I
region 2 and ﬁ%é?%aiﬁéﬁgngfiy%%éé?oﬁggggﬂ?é%yghe¥§§o %£§u%0g$§é%§?£2%$ythe
function set r : o) | £. ility. | i.gpi fi cant

i | uenced: by Geut Byt 1o Frt FRREPNE FiqPLIRC VAL SLfBcL e
appropriately rati o, of . i I i to n [.on
per cent age. A%%%éﬂ%’%lgf ﬁ%yaesBgé&?}lhflr%%g{%ﬁeﬂ?%ng%%tggtlhe ‘é&%%gé% I%#Aluns 15
CD, it ispre d,th I £ .0 i reat r to to
and | ess fﬁanggéggqhéjf%(ﬁ%%%&%ggﬁﬁm¥ﬁg§%§gfo§8ge?hegéF%§§?%g % %%g% f@%?to
the elongatio i t.er t . e Lt or
equal to 1000£ e%ﬁ:&n‘?ﬁﬁ%ﬂ%? (5‘% er%agiatyl%&r‘ég?grsq{ na%flg'rh ee‘g%%?e?b%%g’?%\ %rr?]%tlltlg%is]

t han or equal o] % it .shoul.d b j o]

may have shaplbﬁgoéi Sége%gﬁggpgﬁgdng%cggﬁ %&%&s&ﬁ%nﬁaﬁ%%@%?m%}%tﬁé
direction and e ag given pitch in the roll axis direction for

el ongati ng thgﬁ%%ﬁgaoggﬁgfagfic 25 in CD. In this case, the non-woven
fabric can be fed oy ent, [ j ' Leection h i ng
ol s so that the prodactioPerors Thoebidy & TUAGHbECE refner EpS0RP:
accordin o the pre ' ti e.por, t: Su ' it
unevenneglséfoﬁgabﬁi Pgegﬁggﬁggh ﬁ]}mﬁfg Sger?g}gi?g ?’3%%03 gg%égé (?br}mta?%ké(cafsm
t he ot her han : [ o angd.f i on of ough hol esyin
the 5 sheet cgﬁbggegg?fg?hé% ﬁ28¥§EH§§§S g%&igﬁgﬁﬁkx)égﬁéﬁﬁaneodgfy.§hé

Al t hough the t ) ng i bﬁ%?“- | sty ri-hed whth
respect to exgﬁgﬁg?ySggggd?%gﬂ?yﬁﬁ%reo ,ééfﬂiﬁ%u5§gﬁgﬁ%ﬁ>gfgfgg 5$h%hgge

skilled in theagit chBatn ey Hoagl agtﬁ@dpﬁﬁri mmkh@rasbéag%e@aﬁl Sign

and additions 10 may be made therein an hereto, w thout departing from
the spirit a”%y%&%@%dWEéﬁ%%@B@%%%&uh@%ﬁ%é@QbsEQ%E@ﬂﬂ{%he%m%d¥ﬁéﬁ@50re

invention should not be understood as limted to the specific embodi nent
set out apgve 3t3umatx<allynqleat@%n%l lcRessl khe gehodiment s whichieapybeceibadi ed

Wi thin a scope enconpasse

of the liquid-receiving surface.
In the embodiment shown in Fig. 7, the uneven surface
4 of the porous sheet 1A is of corrugations repeated in the
longitudinal direction of the sanitary napkin 30, the ridge
20 portions and valley portions of which extend in the width
direction of the sanitary napkin 30. Accordingly, the
menstrual blood given to the porous sheet 1A will pass through
the through holes 5 to be absorbed in the absorbent core 33
while being prevented from spreading in the longitudinal
25 direction of the sanitary napkin 30. Thus, leakage of

menstrual blood in the longitudinal direction can be prevented

effectively.



15 and equival ent thereof with respect to the feature set out in the
appended’ cl ai ns. WHAT I5 CLAZMEIT IS (~ ~-P tic ~~0 N ~~ d~~o0~ 1. A
por ous sheet having an uneven surface and a plurality of through holes
formed therein, conprising a sheet including a higher density region and a
| ower 5 density region, one of which is- t0erspersed in another wherein the
sheet is elongated to formthe uneven surface sinultaneously with the

through hol es at the: hpwndary, RAr tdns et W%egrbk}qd@i gher p9epsLt ¥nkegi o

arid the | ower density region , erein 10 the sheet is a non-woven fabric,

in which a plupalily Phddherndenshbyuhegbons, & &.d Qr ’I%dokocé’@ru?ations

interspersed In the rest portion as the |ower density region, so that the

through hol es arg fapmed ahet g RAUNLATIE PR 06 ﬁ?é‘g%ﬁ‘{%é hSoPi gHeE ana

density regions and the rest portion to be interspers corresponding to

the higher depghty rﬁ@#gﬁfﬁ Zbihnec ﬂog&%ﬁdsbﬁleéh@ioagtitm&]{n_%1i @ifég%gb%he

wherei n the non-wove udes thernoplastic resin fibers,

thernoplasfic resi n%fbb%r Ps ge%gs(%ﬁgikfx 1useds anl duddb 1dgnbi-aNe e ?%r?ﬂg

density regions or e fir I gher density regions than

rest portion. sfcoTheaPaLOUsaNEs! 428 i8@bshik diRpelaism 1, wherein a
density ratio of the |lower density region to the ﬁlgher density region 25

in the non-woven fabpi ¢nieS WsgR@b 1A YPePUWR! 40 A6 HBELEE §hangor
equal to 70%
sandwiched between a 1liquid permeable top sheet 41 and a liquid
impermeable back sheet 42. The disposable diaper 40 is a
10 so-called " pants type” disposable diaper formed with a waist
opening 44 and a pair of leqg openings 45 and 45. However, the
porous sheet according to the present invention is also
applicable for an open type disposable diaper.
As an exterior sheet of the disposable diaper 40, the
15 porous sheet 1A is provided on the surface of the back sheet
42. The porous sheet 1A may also be used in place of the back
sheet 42 covering the outer surface of the absorbent core 43.
The porous sheet 1A used as the exterior sheet is formed of
a hydrophobic non-woven fabric or hydrophobic resin film to
20 have the through holes 5. Since the exterior sheet has thé
through holes 5, good air permeability can be provided. On the
other hand, since the exterior sheet has the uneven surface
4, soft appearance can be provided.
It should be noted that, while the uneven surface of the
25 porous sheet 1A is of corrugations repeated in one direction
in the shown embodiment, it is also possible to provide

unevenness repeated in at least two directions (e.g., in both



R~n~ac~ oN ~6J09/0~ - 31 4. The porous sheet as set forth in claim7.,
wher-ei'n the uneven surface is of a corrugated configuration, and the

t hrough holes are elongated in a direction along which corrugations are
repeated. 5 The porous sheet as set forth in claim1l, wherein concavity and
convexity are repeated in at |east two di 2écti ons on the sheet surface. 10
6. A porous sheet having an uneven surface and a plurality of through hol es

formed thereigs camprisdngea sheel. | R UGhB8,8cB1 ohed HanRid ¥nkedi pRyand a
| ower density region, one of which is interspersed i1 n another, wherelin the

sheet is el ongatedst@ tor mdhe yng&ﬁ@aw&@a% 181 skavk tapgousl ygMiddutde

t hrough hol es at the boundary portions betfween the higher density region

and the |over,densitynh b o0 o NS Gidh e 2RRAk A1 B i LLEQT BBy DYy
adm xi ng at I%as? tworl ﬁﬁ%s %ﬁ thé%%nplastic régiﬁg ﬁavinggsubstgnt?aﬁ @ no
conpatibilitys2Pswith each other and having nutually different densities,
so that the tﬁrough hol es are farnmed at the boundary portions betweens the

thermopl as{icigesihpsebayjng different densities. 7. The porous sheet as set
forth in, claim 6, wheréin the 25 uneven surface is of a corrugated

cortaunetion and el WMk fiaes:aLy 8 sl s e o1 ALtk
the uneven surfaces of the stripe emboss pattern shown in Fig.
2, the following treatment of non-woven fabrics of the example
1 and comparative examples was performed. In the example 1,
10 the non-woven fabric was fed orienting the machine direction
thereof in the feeding direction (X direction) of the shaping
rolls 10 and 11 to perform formation of the corrugated uneven
surface 4, and in conjunction therewith, formation of the
through holes 5.
15 The shaping ribs 12 and 13 of the shaping rolls 10 and

11 used in the foregoing process had trapezoidal cross-section

as shown in Fig. 3. A surface temperature of the shaping rolls

10 and 11 was set at 100°C. By pressurization of the shaping

rolls 10 and 11, a pressure of 27.46 kPa was applied to perform
20 formation.

In the shaping rolls, Xa was 1.36 mm, and Xb was 3.0 mm.

Therefore, the elongation percentage was

{(Xb ~ Xa)/Xa} x 100 = 120.6 (%)
25
(Example 1)

A spun-bonded non-woven fabric formed of core-sheath type



- 32 8 . The porous sheet as set forth in claim®6, wherein concavity and
convexity are repeated in at |least two directions Qn the sheet surface. 5
9. A porous sheet having an uneven surface and a plurality of through hol es
formed therein, conprising ~. sheet including a higher density region and a
| r~wer density region, one of which is rntérspersed in anotherr wherein the
sheet is elongated to farmthe uneven surface 10 sinultaneously with the

through hol esctpddia deyndaey i por tions (hehyeebdhe bk aererdenstt ig HREeHien
~xnd the | ower &;n5|ty region, wherein the sheet is a filmfornmed of a

t her nopl asti Gydefithofl BoWgyehwael dseal pord iarmeashaeasdenstéyiohstheere
thernopl astic resin 15 is locally lowred are interspersed, so that the

thxour ~h hc~Lesrmgce dprpEd afbddiei vdils vy e Riddans aheimowens v of
the thernoplastic resinis locally lowered. 1.0. The porous sheet as set

forth in claim9, TMeraionqbhacAl1baeVenasdttagesksce~EhawhOinUgRs etk was
canfiguratian, and the through holes are elongated i x~ a direction al ong

whi ch cor sugath HNSraak KePESE&A:n il waBhes PAENYESOEETL R Gelithoddedig ai m
9, wherein concavity ~5 and convexity are repeated in at |east two

directions oneidggshesh surfigcas 97§ -and PhErsrey drdcidwaR 649, - 33 12
An absorbent article having a surface sheet provided on a |iquid-receiving

side of an abpeshesiritlieyerxahpeesusface sheet being formed of a porous
sheet havi ng an uneven surface and a pl.uralit~r of through holes forned
therein, the porousasheatbdnaedxidsivtgren fabric formed of core-sheath type
composite synthetic fibers (long fibers) of PE/PP, having basis
10 weight of 30 g/m’ was used. Breaking elongation in MD was 150%
and density ratio was 60%. Since the breaking elongation in
MD was high, its breaking load in MD could not be measured.
(Comparative Example 2)
A spun-bonded non-woven fabric formed of fibers (long
15 fibers) of PP, having basis weight of 22 g/m’ was used. Breaking
load in MD was 28.42N per one inch width, breaking elongation
in MD was 41% and density ratio was 52%.
(Comparative Example 3)
A spun-bonded non-woven fabric formed of fibers (long
20 fibers) of PP, having basis weight of 20 g/m’ was used. Breaking
load in MD was 17.84N per one inch width, breaking elongation
in MD was 16% and density ratio was 50%.
(Comparative Example 4)
A point-bonded non-woven fabric formed of core-~sheath
25 type composite synthetic fibers (short fibers) of PE/PP, having
basis weight of 20 g/m’ was used. Breaking load in MD was 10.78N

per one inch width, breaking elongation in MD was 20% and density



a sheet

wherein the sheet

i ncluding a higher density region and a | ower density region,
of which'is interspersed ire another,

i s el ongat

one
ed to

form the uneven surface sinultaneously with the through holes at the
ions 10 between the higher denS|ty regi on and the | ower

boundary part

density region,

wherein the sheet

is a noR3woven fabr~. a,

in which a

plura~.ity c~f higher density regions are foaned to be interspersed in the

rest portion astibesdo&#wess density region,

so that the through 15 holes are

formed at trie boundary portions between the txigher density regions and
the rest portighat@abeohnterspersed corresponding to the higher density

reg|ons

13. An absarhent article having a surface sheet provided an 20 a

|'i qui d-recea. ving stdaceknangabsenbent ikgyek, uh8@eaHeEaceosll ~Bh PRLOW a
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was caused in the portions other than the through holes 5 of

the sheet,

indicated by "X".

was evaluated as not acceptakle or no good and

10 Concerning formability of through holes, one, in which
the through holes 5 were formed in greater than or equal to
60% of the higher density regions 2, was evaluated as acceptable
or good and indicated by "O", and one, in which the through
holes 5 were formed less than 60% of the higher density regions
15 2 or the through holes 5 were never formed, was evaluated as
not acceptable or no good and indicated by "X".
The following table 1 shows the results of evaluation.
TABLE 1
Sample Breaking Breaking Density Unevenness Through
Elongation (%) Eleongation/ Ratio Formability Hole
Elongation (%) Formability
Percentage (%)
Ex. 1 97 80.4 64 O O
Comp. 1 150 124.4 60 O X
Comp. 2 41 34.0 52 X O
Comp. 3 16 13.3 50 X O
Comp. 4 20 16.6 60 X O T
20
In the comparative example 1,

since the elongation




of thernoplastic resins having substantially no conpatibility 5 with each
ot her "and having nutually different densities, so that the through hol es
are formed at the boundary portions between the thernoplastic resins having
different densities. 14. An absorbent article having a surface sheet

provi ded on 10 a liquid-receiving side of 2dn-absorbent |ayer, the surface
sheet being fornmed of a porous sheet having an uneven surface and a

plurality of gdrouahhdwles El@é@Haﬁbﬁéekell‘sh%p%ﬁui15%@ SOMPId a2
sheet including a higher density region and a |ower 15 densit~r region, one

of which is 'i&?@a{@@ﬁr@?&x't{h@%téé{kfﬁ fl@lérheoﬁr@% drfedd Ongatah do
formthe une~ren surface S|nultaneous y with the through holes at the

boundary portdens;heiMeemkd e thicgheleddarsichy E@Qh@ﬁr?@eﬁ@@eﬁoﬂﬁé ety
regi on, where~.n 20 the sheet is a filmfarned heznopl astic resin, in

whi ch voi ds OcﬁerPQhE' Cl'?é‘gl"éﬂ“r?rzeaﬂénéﬂé ¥ oRfert B@n&ﬂ@{/' @SB QpbRSFdriScion
locall'y | owered are i nt'erspersed, s4 that the throug holes are forned at

the voidssor &Rg,RAFdd Qs Whahe 4605 d Y 18k LREoLHRTPI 3Skiag hEE! fblfed.
local l'y Iomered) 25 15. An absorbent article having an e~terxnr sheet

provided on an oppoghf tBeStof giaellquakgmg%gl ¥i BEGSh des Ohcan: RESPL bEY
~~p~~~ dr~ 35 | ayer, ﬁe exterior eet being formed of a por ous

sheet having gp HH@VSPe§H£ﬁ§C§lé‘ﬁ!;Qt§oﬁ’| ﬁé@&h@;xt%ntpéwgntg est fior &)
therein, the porous sheet conprising a sheet including a higher denS|ty

; ﬁg't ﬁgr a.nd arbovgd 2 HRRHiloh pegtantagie Pfo W FRidre kBt E6SRAY $@dsi Phan
50%, the sheets were broken without formation of the corrugated
10 uneven surface upon formation by the shaping rolls 10 and 11.
In contrast to this, in the example 1, the ratio of the
breaking elongation to the elongation percentage (120.6%) was
appropriate, as 80.4% to demonstrate superior unevenness
formability and through hole formability.

15 As seen from the above, when the non-woven fabric is
elongated (stretched) in the machine direction (MD) as shown
in Fig. 5A to form the corrugated uneven surface and at the
same time, to form the through holes, the ratio of the breaking
elongation to the elongation percentage exerts a more

20 significant influence than the density ratio. 1In order to form
the unevenness in MD and simultaneously form the through holes,
it is preferred that the ratio of the breaking elongation to
the elongation percentage is in a range greater than or equal
to 50% and smaller than or equal to 100%, further preferably

25 in a range greater than or equal to 70% and smaller than or

equal to 100%.

[Examples 2]



wherein the sheet is elongated to formthe uneven surfaoe s~. nultaneously
with the'through holes at the boundary portions between the higher density
region and the | ower density region, wherein 7.0 the sheet is a non-tr~oven
fabric, in which a plurality of higher density regions are fornmed to be
interspersed in the rest portion as the- @®er density region, so that the

t hrough hales are fornmed at the boundary portions between the higher

density regions andyihggresd peyitidPol® P ankt ehepek$Eohd 3 Lar nespendhyg
to the higher density regions. 1~. "An absorbent article having an exterior

sheet provi dedhenu v OPRASI R de Ofie 3 il dnbessi ¥htgeShdh®in 3R Fig.
absorbent 7.ayer, the exterior sheet being formed of a pc~xous sheet having

20 an uneven syrfha¢e1aneiagpt téatmedy o¥f ndHLpsedn FRLES o6 Rd < BRERpDest he
porous sheet conprising a sheet including a higher density region and a

Lover densityanhedt&fpaPaeielé Mg dsSwaknNt&F spafsed ith anetdedmpdrer etfet he
sheet is elc~rigated to formthe uneven surf2r.oe 25 simultaneously with

the through hebeswakehhgabeuadany Beht beRsnbehyeenet ReoBkgheredeRsht Yep)
region arid the |t~wer dezlsity region. wherein a' . ~ ~p~.~e~~ 0 N -

the sheet is aplre®tl 9hnede bieatiMidng et 1lbeaPk d¥Peki NG fr thes gRRLRsYI C
resins having substantially no conpatibility with each other and havi ng

mutual Iy di ffeiant denghdies to@erhatlnt RErhbt Y8 halgs c@r&u]:?%ﬁ:@éduﬁ%v%he
boundary portions between 5 the thernoplastic resins having different
densities. 17.guA¥aafesar beghaaih~cehguhaviitg ameehardor sheritidy oyt dede
through holes 5.
10 The shaping ribs 12 and 13 of the shaping rolls 10 and

11 used in the foregoing process had trapezoidal cross-section

as shown in Fig. 3. A surface temperature of the shaping rolls

10 and 11 was set at 100°C. By pressurization of the shaping

rolls 10 and 11, a pressure of 27.46 kPa was applied to perform
15 formation.

In the shaping rolls, Xa was 1.36 mm, and Xb was 3.0 mm.
Therefore, the elongation percentage was 120.6 (%).
(Example 2a)

A spun-bonded non-woven fabric formed of PP fibers (long

20 fibers), having basis weight of 22 g/m’ was used. The higher
density regions 2 were formed by pin embossing to be
interspersed as shown in Fig. 1A. The elongation-load
characteristics shown in Fig. 6 was that breaking load in CD
was 7.06N per one inch width, breaking elongation in CD was

25 53% and density ratio was 52%.

(Example 2b)

A spun-bonded non-woven fabric formed of PP fibers (long



on an opposite side of a liquid-receiving side X an absorbent |ayer, the
extera.or sheet be~.ng forned of ~ porous sheet having 10 an uneven surface
and a plurality of through holes forned therein, the porous sheet
conprising a sheet inc~.uding a higher density region and a | ower density
regi c~z~, one of which is interspersed i-n2#other, wherein the sheet is

el ongated to formthe uneven surface 15 sinultaneously with the through

hol es at the boyadasy mpridPBashstye eemgw wdENSddy. r%ee%mu%@dlwa
| ower density regi.~on, wherein the sheet is I'm fornmed of

t her mopl asti Clﬁe§b”wa!5“5"‘@bﬁhp¥9' dRe0LnPR ;5 Q0F, "‘Qﬁﬁebgggﬁﬁgogioﬁ?&thon

thernmopl astic resin 2Q1is locally lowered are i nterspersed,

t hr ough hoIeslar@nggge§7atahgedgggq§ ogaggg past kgas where density of the
thernoplastic resin is locally omereg . Amethod for manufacturing a

porous sheet hayjngraniYReEkanp g@ sgrface and a plurality of through holes
formed therein, conprising the steps of provi ding a bl ank sheet having a

hi gher density reglgn 01nt3%oné@Q ﬁthW%beqeﬁﬁbEXchBkﬂBd 8Rec8feWBhERLHS
interspersed in another and cl anping the sheet between form ng dies having

uneven surfaces éywesg}lnwewlfchffa&esQgﬂe&ttﬁﬁ@m bR NAE navihih

an uneven surface whil e being el ongated along the uneven surfaces of

form ng dies, yAkeLeypoy héq;f_ezéhgaaz &8s fyded wrteakene'w@&uwcefw&éﬂgqugﬁ
hol es at the boundary portions between the higher density region an

lover densityj-9ba8 gyent@idhe, QhRPQ&%bQﬂn%te&BBGEEHQQ of, ¢hg,ANeen g
surface, mhereln 10 the sheet is a non-woven fabric, in which a plurality
density ratio was 60%.
10 (Comparative Example 2b)

A spun-bonded non-woven fabric formed of core-sheath type
composite synthetic fibers (long fibers) of PE/PP, having basis
weight of 30 g/m’ was used. Breaking load in CD was 12.35N per
one inch width, and breaking elongation in CD was 110% and

15 density ratio was 64%.
(Evaluation)

Concerning formability of unevenness, one, in which a

corrugated uneven surface was formed, was evaluated as
acceptable or good and indicated by "O", and one, in which a

20 corrugated uneven surface was not formed and breakage or rapture
was caused in the portions other than the through holes 5 of
the sheet, was evaluated as not acceptable or no good and
indicated by "X". One, in which uniformly corrugated uneven

surface was not formed as a whole, was evaluated as

25 indeterminable and indicated by "A™".

Concerning formability of through holes, one, in which

the through holes 5 were formed in greater than or equal to



of higher density regions are fornmed to be interspersed in the rest portion
as the | ower density region. 19. The porous sheet manufacturing nethod as
set forth in 15 claun 18, wherein the non-.woven fabric includes

t hermopl astic resin fibers, and the thernoplastic resin fibers are
tY~ermally fused only i,n the higher dernsi4¥y Tegions or nore firnly in the
hi gher density regions than in the rest portion. 20 20. The porous sheet

manuf act uri ng éoetdpdhash s@tef aehB ityred @idg 318,.warheteinatbe foa8taprabes
are designed for fc~ruting the non-woven fabric with a corrugated

configuration,.c 0at, 10k LChareys e and_a ed,i.n i ne
direction of Pﬁegﬁéﬁ-agérgﬁd?égﬁgg,Bgndeag %ﬁgigﬁﬁ’aqgrggg?%gqgkoﬁgggﬁgﬁ of
the rion-woven fabric in the chine direction is set to be greater than or
equal to 50~ &RESMAIMETE £RAMSHr 1 e3hdNaH0 0P bt REn P bR &SIty regions
per cent age of the non-woven fabric in the machi ne direction ueon formation
of the corrugdt PEn§DEyTREREUEBr AP hGS df 4T PeVaTe IRy YRSefVRaNATEE 8Fi ng
met hod as set forth in 5 claim18, wherein the form ng dies acre designed
for forminy t RENBASGBYERIEADT iIN® WPCA and kit et &dnf Kgur dfion,in which
corrugations c~f which are repeated and arranged . in a crass direction of

t he non-woven FEMIR DYIESWETS FoFMFeh Oty VeLe dn&ETERET SEnEANGaRL Yt 1
region. to 10 Hgf higher densi t rﬁgion in the non-woven fabric is greater
than or equal %% 1VGhASOFHCY BFI1PAA BT 8Gdd1e PouBdary hetweasy thghgher

el ongation of fhe non-woven fabrjic in_the cross, direction_is set tqQ be
greater than &°Egual rF81f§~£éHHi§H§I}%We¥ﬁﬁﬁmﬁﬁ3éﬁﬁgﬂopo31dﬁﬁbﬁvéﬁuat3d

el ongati on percentage of the non-wo~ren 15 fabric in the cross direction
upon for mati orgofindrtesgtimgats ol byndimatfest ihg' di"es. 22 . method for
manuf acturi ng a porous sheet having an uneven surface and a plurality of

t hrough hog. es fornethé h®sEidwing table 2 shows the results of evaluation.

TABLE 2
Sample Breaking Breaking Density Unevenness Through
Elongation Elongation/ Ratio Formability Hole
(%) Elongation (%) Formability

Percentage(%)

Ex. 2a 53 43.9 52 O O
Ex. 2b 27 22.4 50 O O
Comp. 2a 55 45.6 60 A A
Comp. 2b 110 91.2 64 O X

In the comparative example 2a, since the density ratio

15 was too high, namely, the density of the higher density region
2 was too low, the through holes were not formed at the boundary
between the higher density region 2 and the lower density region

3 and rather formed were cracks slashing the fibers in the lower
density region 3, and thus the shape of the uneven surface was

20 not formed uniformly. The comparative example 2b had an
appropriate ratio of breaking elongation to the elongation

percentage but since the density ratio was too high, namely



20 conprising the steps of: providizlg a blank sheet having a higher
density region arid a | ower density region, one of which is interspersed
~.n anot hex; and cl anpi ng the sheet between form ng di es havi ng uneven 25
surfaces mutually meshing with each other to formthe sheet with an uneven
surface while being el ongated al ong the-uRéven surfaces of the form ng

di es, whereupon the sheet is forned ~~n~ae~~ 0~V a~d9~D~ with a plurality

of through hotis @énéh@yb@_ﬂndﬁéyh@@hteiroa%ngﬁﬁ:?e@@gtib% hi ghey w@densidd Y no
region and the lower dens ity region due to the elongation at formation c~f

the uneven sugppgs&eenherebighhBosBeRhsi soamédil m forned by admi xing at | east
two kinds 5 of thernoplastic resins having substantially no conpatibility

with each other andwhawi fgridtuahl ¥rdiuhteesnbsdensit t@smatioh dEtHEbugh
f ormanuf aat uri ng a porous sheet having an uneven surface and a plurality of

t hrough hol eshépesedrd heneidumek) byoBpERSERENE heh & trefis-wafverPravirdicng@nack) ank
sheet ha-~rix~g a higher density region and a | ower density region, one of

whioh is inteagpenseHei Abanel hehe asddckappsibgetbrinbhesttheineen {oF NG
di es having uneven 15 surfaces mutually nmeshing with each other to formthe

sheet W th anqupe¥enosdmsendid abebnd el engaireid it pad ddie lWRMeNibers
surfaces of the form ng dies, whereupon the sheet is forned with a

plurality of thetedal.hol eseatrbhe, baiwakyrpaghi ans &et weesrd hedvn@lier by
density region and the | ower density region due to 20 the el ongation at

fQlllat.a Onsepatheidgevaiersdly hagecamel et i hichsosheety beswachidis hogned of
a thernoplastic resin, in
density region 2 and the lower density region 3, from one another
10 in CD. For the function set forth above, the through hole
formability is significantly influenced by density ratio.
Furthermore, it becomes necessary to appropriately set the
ratio of the breaking elongation to the elongation percentage.
Accordingly, as seen from the table 2, in the elongation in
15 CD, it is preferred that the density ratio is greater than or
equal to 1% and less than or equal to 55%, and the ratio of
the breaking elongation to the elongation percentage is greater
than or equal to 15% and less than or equal to 100%, and more
preferably greater than or equal to 20% and less than or equal
20 to 70%.

Here, it should be noted that the shaping rolls may have
shaping ribs each extending continuously in the
circumferential direction and arranged at an given pitch in
the roll axis direction for elongating the non-woven fabric

25 in CD. In this case, the non-woven fabric can be fed orienting
its MD in the feeding direction of the shaping rolls so that

the productivity is improved.



whi ch voids or portions where density of the thernoplastic resinis locally
| owered are interspersed. - 30 WHAT IS CLAIMED I'S: 1. porous sheet
havi ng an uneven surface and a plurality of throu h holes formed therein,
conprising a s eet including a higher density region and a |lower 5 density
reg on, one of which is interspersed i n~aRdther, wherein the sheet is

el ongated to formthe uneven surface sinultaneously wth the through hol es
at the boundary porkans: Fetweenanbbe, hhaherq 0§ td ¥ heegt 88 AR e ner
dens ity region . 10 2. The porous sheet as set forth in claim1, wherein
the sheet is @doPsMOYENKADL | Lupd i oD Pl WlddvedS M.ghali densidng
regions are formed to be interspersed in the rest portion as the |ower

density r gi opi 89 PRE Jdts hhequah: hobas B¢ erharined .at ohheydeundarnya ey ti
s between the higher density 15 regions and the rest portion to be

nt er spersed CPchxﬁ@E’Q(S‘Qiclﬂg_utrfézvté?ﬁme@@B%H f8PShE Yoh @9 @hroudyh HBEeBOK AUshe

sheet as set forth in claim2, wherein the non-woven fabric includes

t her mopl ast i csgbat fdRers pantd dltes 20 dHetaRBIRsdd &sd ased dibelSadSusly.
thermal |y fused only in the higher density regions or nmore firmMy in t" a

hi gher density regi @aghblan tRetfedast iROEhLEBn Has Br&PY1OUStEReRH &gg Set
forth in claim2, whey in"a density 25 ratio of the |ower density region to
the higher defestyihegi @athn relgeb@ntWosRARIC dih i B tharedF, egual
to to and smaller than or equal to 70% - 31 "5. The porous sheet as set
forth in clai ghdyiwheeeithddigtHretny Stifodd | Bk {01 88d;af & d harmoplastige
resin, in which a filler o an aggregate thereof is provided to formthe

hi gher densit¥okehB8Angt Bl Uhkebubaytngrachhghes , depsstYohhandt H€da st ions

t hernopl astic resin and having no conpatibilify with the thernoplastic

esin, so that phhepkhpadahthekesnangaf enevdiat {henbaundapyrpohgi epsmbehueen
the filler and the thernoplastic resin. 10 6. The porous sheet as set forth

inclaiml, wagheiiR bhe $hegle it ald | préosmediNvadiighng Bhel86te] Wohe
ki nds of thernoplastic resins havin substantially no conpatibility with

each ot her angr2sieavi Agventiahl ¥yndhlfensnthdansidrifsoosad hamitdeet tbr edgh
hol es are for ed at the boundary portions 15 between the thernoplastic
resins aw ng digkbarant «fBaaikERS. sdt o€ aperRUBuShesti@s il har bBssapekai m
|, wherein the sheet is a filmformed of a thernoplasti resin, in which

voi ds or port icansMhene sdensichycah bleehbed raplai ttH i re$icd pes eheoabhys20

| onered are interspersed, so that the thro gh holes are forned at the voids
or the porsiorsiaweguevedensit yhetebhavitiermayaasi ite thsi fedButocadt Yout in

| owered. 8. The porous sheet as set forth in claiml1l wherein the 25 uneven
surface i s of theC@ppegaleed cderifiisgur ati on, an the through holes are

el ongated in a direction along which corrugati ons are repeated. - 32



9. The porbus sheet as set forth in claiml, wherein concﬁE‘P =) ON
convexity are repeated in at |east two di rect| ons on the e%&/ﬁﬁz e:__S 10.
An a orbent article having a surface sheet provided on a | W ng
side of an absorbent |ayer, the surface sheet being formed o a porous sheet
havi ng an uneven surface and a plurality of t rough holes fornkd therein,

t he porous sheet conprising 10 a sheet 1 U0 ing a higher density region
and a |lower density region, one o which is interspersed in another, wherein
the sheet ' SNEADHAtAAIMEN dsm t he uneven surface sinultaneously with the
th ough hol es at the boundary portions between the higher dens ity r gion
and the |owerldens Atpomegi sheet Iitaving aAnunbsen ket ard halea sl ur 10 @
exterior sheet provided on an opposite side of a |iquid- eceiving side of
an absor bent dfayhroudie hexiear iformedeehebeing &ompedsohga porous sheet

havi ng an uneven surface and a pluralit of through holes fornmed 20 therein,
the porous sheet coampshestn imcihediing Bchighag aehs gberréelon tand egiivand a
| ower density region, one of which is inter persed in another, wherein the
sheet is &l ordptsiiyt orefgim,t laeu ey e ishr ﬁacénﬁewbéme@uﬁﬂnyamﬂheihe
through holes at t a boundary portions 25 between the higher density region
and the to er densiw§exsin the sheet is elongated to form the uneven surface
A@.ACALALA@.ACCA LA LA AA AN AARAAA CAQ.ALAAAANAA
e. A A Al . AsHBEimu aqeqmalyAWAtn e ABrowel h@llesAaﬂtAudeEi[ﬂ\ﬂHry portions

RX| wr mhc”™Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJcalc
a] ca] ca] ca] cdjees] Ehf dulyhey] dalsat B2\ ORi and thesuwkZlipna] talmsjical ca] ca
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| Z
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Ik S R e R
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| 1147} QG }})~~~FAY,
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a] ca] ca] ga| CQiéh%]ﬁ?] eaLeshsabr Ao Gahsa L&aﬂ gﬁalge%]:sgjfgég ]1']e Ak él%]Cca] c

a] ca! $Xh"q\ *h_18z4}xsni'd_Z] ] ca] cal ca] ca] ca calca al ca
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sheet surface.

10 6. A porous sheet having an uneven surface and a plurality
of through holes formed therein, comprising
a sheet including a higher density region and a lower
density region, one of which is interspersed in anothex,
wherein the sheet is elongated to form the uneven surface
15 simultaneously with the through holes at the boundary portions
between the higher density region and the lower density region,
wherein
the sheet is a film formed by admixing at least two kinds
of thermoplastic resins having substantially no compatibility
20 with each other and having mutually different densities, so
that thethroughholes are formed at theboundary portions between

the thermoplastic resins having different densities.

7. The porous sheet as set forth in claim 6, whereln the
25 uneven surface is of a corrugated configuration, and the through
holes are elongated in a direction along which corrugations

are repeated.



10s. Y REPLACED ON
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5 9. A porous sheet having an uneven surface and a plurality
of through holes formed therein, comprising
a sheet including a higher density region and a lower
density region, one of which is interspersed in another,
wherein the sheet is elongated to form the uneven surface
10 simultaneocusly with the through holes at the boundary portions
between the higher density region and the lower density region,
wherein
the sheet is a film formed of a thermoplastic resin, in
whichvoidsorportionswheredensityofthethermoplasticresin
15 is locally lowered are interspersed, so that the through holes
are formed at the voids or the portions where density of the

thermoplastic resin is locally lowered.

10. The porous sheet as set forth in claim 9, wherein the
20 uneven surface is of a corrugated configuration, and the through
holes are elongated in a direction along which corrugations

are repeated.

11. The porous sheet as set forth inclaim9, wherein concavity
25 and convexity are repeated in at least two directions on the

sheet surface.
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5 comprising
a sheet including a higher density region and a lower
density region, one of which is interspersed in another,
wherein the sheet is elongated to form the uneven surface
simultaneously with the through holes at the boundary portions
10 between the higher density region and the lower density region,
wherein
the sheet is a non-woven fabric, in whieh a plurality
of higher density regions are formed to be interspersed in the
rest portion as the lower density region, so that the through
15 holes are formed at the boundary portions between the higher
density regions and the rest portion to be interspersed

corresponding to the higher density regions.

13. An absorbent article having a surface sheet provided on
20 aliguid-receivingside of an absorbent layer, the surface sheet
being formed of a porous sheet having an uneven surface and
a plurality of through holes formed therein, the porous sheet
comprising
a sheet including a higher density region and a lower
25 density region, one of which is interspersed in another,
wherein the sheet is elongated to form the uneven surface

simultaneously with the through holes at the boundary portions
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the thermoplastic resins having different densities.

14. An absorbent article having a surface sheet provided on
10 aliquid-receivingside of an absorbent layer, the surface sheetl
being formed of a porous sheet having an uneven surface and
a plurality of through holes formed therein, the porous sheet
comprising
a sheet including a higher density region and a lower
15 density region, one of which is interspersed in another,
wherein the sheet is elongated to form the uneven surface
simultaneously with the through holes at the boundary portions
between the higher density region and the lower density region,
wherein
20 the sheet is a film formed of a thermoplastic resin, in
which voids or portions where density of the thermoplastic resin
is locally lowered are interspersed, so that the through holes
are formed at the voids or the portions where density of the
thermoplastic resin is locally lowered.
25
15. An absorbent article having an exterior sheet provided

on an opposite side of a liquid-receiving side of an absorbent
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simultaneously with the through holes at the boundary portions
between the higher density region and the lower density region,
wherein
10 the sheet is a non-woven fabrie, in which a plurality
of higher density regions are formed to be interspersed in the
rest portion as the lower density region, so that the through
holes are formed at the boundary portions between the higher
density regions and the rest portion to be interspersed

15 corresponding to the higher density regions.

16. An absorbent article having an exterior sheet provided
on an opposite side of g liguid-receiving side of an absorbent
layer, the exterior sheet being formed of a porous sheet having
20  anunevensurfaceanda pluralityof throughholes formed therein,
the porous sheet comprising
a sheet including a higher density region and a lower
density region, one of which is interspersed in another,
wherein the sheet is elongated to form the uneven surface
25 simultaneously with the through holes at the boundary portions
between the higher density region and the lower density region,

wherein
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a sheet ineluding a higher density region and a lower
density region, one of which is interspersed in another,
wherein the sheet is elongated to form the uneven surface
15 simultaneously with the through holes at the boundary portions
between the higher density region and the lower density region,
wherein
the sheet is a film formed of a thermoplastic resin, in
which voids or portions where density of the thermoplastic resin
20 is locally lowered are interspersed, so that the through holes
are formed at the voids or the portions where density of the

thermmoplastic resin is locally lowered. .

18. Amethod for manufacturing a porous sheet having an uneven
25 surface and a plurality of through holes formed therein,
comprising the steps of:

providing a blank sheet having a higher density region
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surfaces mutually meshing with each other to form the sheet

5 with an uneven surface while being elongated along the uneven
surfaces of the forming dies, whereupon the sheet is formed
withapluralityof throughholes at the boundary portions between

the higher density region and the lower density region due to

the elongation at formation of the uneven surface, wherein

10 the sheet is a non-woven fabric, in which a plurality

of higher density regions are formed to be interspersed in the

rest portion as the lower density region.

19. The porous sheet manufacturing method as set forth in
15 claim 18, wherein the non-woven fabrie includes thermoplastic
resin fibers, and the thermoplastic resin fibers are thermally
fused only in the higher density regions or more firmly in the

higher density regions than in the rest portion.

20 20. The porous sheet manufacturing method as set forth in
claim 18, wherein the forming dies are designed for forming
the non-woven fabric with a corrugated configuration,
corrugations of which are repeated and arranged in a machine
direction of the non-woven fabriec, and

25 wherein a breaking elongation of the non-woven fabric
in the machine direction is set to be greater than or egual

to 50% and smaller than or equal to 100% of an elongation
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percentage of the non-woven fabric in the machine direction

upon formation of the corrugations by the forming dies.

21. The porous sheet manufacturing method as set forth in
claim 18, wherein the forming dies are designed for forming
the non-woven fabric with a corrugated configuration,
corrugations of which are repeated and arranged in a cross
direction of the non-woven fabric, and

wherein a density ratio of the lower density region to
the higher density region in the non-woven fabric is greater
than or equal to 1% and smaller than or equal to 55%, and a
breaking elongation of the non-woven fabric in the cross
direction is set to be greater than or equal to 15% and smaller
thanorequal to 100% of an elongationpercentage of the non-woven
fabric in the cross direction upon formation of the corrugations

by the forming dies.

22. Amethod for manufacturing a porous sheet having an uneven
surface and a plurality of through holes formed therein,
comprising the steps of:

providing a blank sheet having a higher density region
and a lower density region, one of which is interspersed in
another; and

clamping the sheet between forming dies having uneven
surfaces mutually meshing with each other to form the sheet
with an uneven surface while being elongated along the uneven

surfaces of the forming dies, whereupon the sheet is formed
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surface and a plurality of through holes formed therein,
comprising the steps of:

providing a blank sheet having a higher density region
and a lower density region, one of which is interspersed in
another; and

clamping the sheet between forming dies having uneven
surfaces mutually meshing with each other to form the sheet
with an uneven surface while being elongated along the uneven
surfaces of the forming dies, whereupon the sheet is formed
withapluralityof throughholes at theboundary portions between
the higher density region and the lower density region due to
the elongation at formation of the uneven surface, wherein

the sheet is a film formed of a thermoplastic resin, in
which voids or portions where density of the thermoplastic resin

is locally lowered are interspersed.
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are formed at the boundary portiops between the higher density
15 regions and the rest portion to be \{nterspersed corresponding

to the higher density regions.

3. The porous sheet as set forth in\claim 2, wherein the
non-woven fabric includes thermoplastic resin fibers, and the
20  thermoplastic resin fibers are thermally \fused only in the

higher density regions or more firmly in tNe higher density

regions than in the rest portion.

4. The porous sheet as set forth inclaim 2, whergin a density

25 ratio of the lower density region to the higher dens\ity region
in the non-woven fabric is greater than or equal to 1% and

smaller than or equal to 70%.
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with each other and having m\tually different densities, so

that the through holes are forled at the boundary portions

15 Dbetween the thermoplastic resins Naving different densities.

7. The porous sheet as set forth \n claim 1, wherein the
sheet is a film formed of a thermoplasti§ resin, in which voids

or portions where density of the thermoplastic resin is locally
20 lowered are interspersed, so that the throlgh holes are formed

at the voids or the portions where density of\the thermoplastic

resin is locally lowered.

8. The porous sheet as set forth in claim 1\ wherein the

25 uneven surface is of acorrugated configuration, and\the through
holes are elongated in a direction along which corrugations

are repeated.
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9. The porous sheet as set forth in claim 1, wherein
concavity and convexity are repeated in at least two directions
on the eet surface.

10.

orbent article having a surface sheet provided on
a liquid-recaiving side of an absorbent layer, the surface sheet

being formed of a porous sheet having an uneven surface and
a plurality of through holes formed therein, the porous sheet
comprising
a sheet inclufing a higher density region and a lower
density region, one o which is interspersed in another,
wherein the sheet \s elongated to form the uneven surface

simultaneously with the thfough holes at the boundary portions

between the higher density r&gion and the lower density region.

11. An absorbent article hawing an exterior sheet provided

on an opposite side of a liquid-neceiving side of an absorbent
layer, the exterior sheet being fokXmed of a porous sheet having
an uneven surface and a pluralitx of through holes formed
therein, the porous sheet comprisin
a sheet including a higher denjity region and a lower
density region, one of which is intergpersed in another,
wherein the sheet is elongated to form the uneven surface

simultaneously with the through holes at the boundary portions

between the higher density region and the lower density region.



