,; vwxye3eddt <06f T& 0 5 F E B 200 POROUS SHEET, ABSORBENT ARTI CLE Eﬁ%ﬁ?B 0
POROUS SHEET A ING METHOD THEREOF BACKGROUND OF THE | Idm%S
Field of the IWH@WE@M present invention relates to a porous sheet
havi ng an unev d a plurality of through holes fornmed therein,

an absorbent articl'®¥&ing the porous sheat -as a surface sheet or an
exterior sheet, and a manufacturing nethod 10 of the porous sheet.

Descry PLLon of o EoB5UR!Efadh], ABaBRARNEBhe PhbholErib, PHBaRE . BunBE,  Suct,

wi th an uneven surface (e. RH corrugated surface) as a surface 15 sheet
covering the |iquid-recei vANDG YANUFACTURINGSMETHOP THEREOF|n this case, in
order to pernmt blood, urine or the like to pass through it to the
absorbent | ayer, and in order to prevent the blood, urine or the m
absorbed in the absorbent |ayer fromflow ng back to the wearer' mmw m”m"uwm
surface sheet is 20 forned ofBACHEIRMNBEhEH CHIOANMRNILGNbric or resifsfdl m
which is formed with a nunber of through holes. The hydrophobic non-woven
fabric or5redi¥e¥d |of ithel baverkibdor an exterior sheet appearing on an
outer surface of the disposable diaper. Especially, when the resin filmis
used, 25 it is typi®he puesaRtninventicsugielasiess tbnaopaepus ospeel kv judd
air perneablllty and whereby to prevent a portion of human body where the
di aper is app@nl ednevennsbsifagestamidf @ plordl ity @f20d3ougk hjresheformed
enpl oying a sheet deformed into a corrugated configuration as the exterior
sheet, soft fide@rennnegnbabgesbensd afrdriddet tuging pele apescucoshest Gl dy,

when a sheet having a corrugated
( ) surface sheet or an exterior sheet, and a manufacturing method

10 of the porous sheet.
Description of the Related Art

In absorbent article of the prior art, such as sanitary
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 f£ilm 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 Jf
the disposablediaper. Especially, whentheresinfilmis 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.



,5 configuration or the |ike and having a plurality of through holes is
farmed, the step of shaping the sheet by neans of a nold which is psoaRiews
wi th an uneven surface is performed separately fromthe step of formng the
plurality of through holes in the sheet. 10 However, by separately

perform ng the step of shaping the sheet- to .have an uneven surface and the
step of formng the plurality of through holes, the follow ng problens are

encountered. At first, when lurality. of through holes are forned 15
after shapi nd FHOSHIGHS! (RIOES AndP&T s HIERISD, 1860 forfaigieeted
surface), the unevenness fornmed. in the sheet |[s possib rushed during a
pin press prGOALIUHRHPR sa§ygih€alq”§/t%+?’6rﬁb8e n tsr?g'%/hf%‘ﬁ h@ofMmaYs g?efn' ng
step, to thereby decrease the top-bottom height of the unevenness in the
sheet after BRIV iTOF HEUURF tARRRAIAMFes. As a result, cushioning
properties of the sheet may be degraded or the appearance may not provide
soft feeling. On tKENFILNALY 4 t Whery) & 58§§EbIBaYhﬁﬂ @ nifyerugted
t hrough hol es are, firsth¥ f or med gﬁHgin $ressiq9 a flat sheet 25 or by
stretching a FAEHIFEATIN | IO SRR RRFI0g Ry RHEFRHEY 19t tRFRIgh
t hus having the through holes is clanped b% mgl ds .t o have an uneven
surface. |n tie%dse THRRAethe, step o shaglngrtpegshggt. by mgang) pf 4

t he through holes are crushed by the nolds for fornin%:the unevenness to

| ower the opdiPkf efich b5 RERKRRSD O 1 FAE ANVERHSON SITHAC S b3 MET TR i on
has an object to provide a porous sheet havin%aa suf ficient tog-botton1

hei ght in unéV%ﬁﬁE§E?¥Wtﬁﬁﬁﬁ RSP OfudRERgNgr ther BlRahdt¥sOf o hrough
achi eving both of hjgh cushioning properties and sufficiently high open
fanea ratio, hrteh Hbsheeiteetticle using the porous sheet.

10 However, by separately performing the step of shaping
the sheet to have an uneven surface and the step of forming
the plurality of through holes, the following problems are
encountered.

At first, when a plurality of through holes are formed

15 after shaping the sheet to have an uneven surface (e.g.,
corrugated surface), the unevenness formed in the sheet is
possibly crushed during a pin press process, which is typically

) performed in the through hole forming step, to thereby decrease
the top-bottom height of the unevenness in the sheet after

20 formation of the through holes. As a result, cushioning
properties of the sheet may be degraded or the appearance may
not provide soft feeling.

On the other hand, it is also possible that a number of
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



.10 Anot her object of the present invention is to provide a nmanufacturing
nmet hod of a porous sheet which can performformation of an uneven surf eom
and formation of through hol es simultaneously. According to a firstoééﬁg%g
of the present invention, 15 there is provided a porous sheet having an
uneven surface and a plurality of through holes forned therein, conprising
a sheet including a higher density region and a | ower density region, one
of which is interspersed in another, wherein the sheet is elongated to form
the uneven su?¥ &dd Sf it kRE6HIPYNQL ¢ atrﬁeCEBSFﬁﬁié?.Ygﬁhﬁdl‘%Jsé%t hECHBtRdar y
portions between the higher density region and the | ower density region.
The porous shel® UREVPY ﬁ@StBot%%W¥FrEgeaQB%EtaBFatﬁ@tFﬂvention is

el ongated (or stretched) to have a predeterm ned uneven surface shape as a
fini shed product. Upon el ongation 25 of the sheet, noreover, the through
hol es are forned due to the density difference between the higher density
region and the | ower density r RYSiOc dHEh I R GIGIN hol es are formed 0
5FEBZ2nn3 - 4 wutilizing elongation of the sheet, a great nunber of

t hrough hél es can bERE RPFRILRKiINY RS ittaihdisngnt fle] 8k VEN RIS ide suPPrement
hei ght. Al so, the open area ratio, can be naintained high. 5 For exanple,
the sheet maysBeeh ROVIRGveh Fabticienh RRPcRoitpMuNEIINL of R hHEREFTAEESI t y
regions are formed to be interspersed in the rest portion as_the | ower
density regi oNitBeuEhgRuE hBIt RFOEYENE P Bt g MRdesatt ath@chdGVdady both
portions between the higher density regions and the rest_portion to be 10

i nt er spersed E&rREIP SR MPRNG BEOpeFiaesdandi FYLfigieRElY R IhORGHREeS ¢t
may be possible that the non-woven fabric¢ includes thernoplastic resin
{ibers, and tRatiPheaPAePRoPAPESTPENLe ST L1 e U6 180 HifeMPAQUF SR8SF -only in
the higher density regions or nore firmy in the higher density 15 regions
than in tHe rest poPPPERerVRBAeEReCEhEBE PECEEPedDERNEHEOINES- WOV X ONARE C,

it is preferred that a density ratio of the | ower densitxlregion to
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
invéntion 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



.the higher density region in the non-woven fabric is greater than s -equ ba
to 1 ~ and smaller than or equal to 7 0 $ for 20 facilitating formation
the through holes. In an alternative, the sheet nmay be a filmforned of a
thernoplastic resin, in which a filler or an aggregate thereof is provided
to formthe higher density region, the f+l4ef having a higher density than
the thernoplastic resin and having no 25 conpatibility wth the

bor t1 ons. bet Wi thind i dRatidh il U sBSeRs, AcGroBE RenBhCOF CRUSGRYY.
5 Ln another, s erpap e, Hhgnshesty TAY B f LMo REAIT0 B

| east two kin nopl astic resins havi tanti al

Char the 1 hr AL ReFa BRI 9E% OrAuats, s BbbHash Pabaf Pl e LatREed”

thernnplastiq{rQ§ins having different densities. In still another
alternative, the sheet may be a filmformed of a thernoplastic resin, in

whi ch voi ' wh densi f th h I ' in. |
ower et 10 are | ni cFShaelb. &t RATALm R P AR IB e S E2PEived aphEE ¥

ouered. For SxREALIY T 6F pSUSAR "HRP ke UTEUIE s dFFackoucds F be”

cort ugat 0 coL SRk 0t SNLHIAbeE Bl IBHTRS NP HE A3 RR0rkgTohn °

conf gur at 1 orfS ATEr FOERYSTBREED: Ty ah e REhAK (Y Rey ae ¥ opaar 48P

Bobect of 1 neb B EEEh TR I BaRes FEORPBN HBA G AEar BBAC I 0 B

a0 @3 A S05ELe B 0L Ueda B UL UL REOR AR DR Bl BRI Dot

I qui d-recei vingsi d%n%hggbggﬁer%ﬂtaylba %[D'Sslgﬁestbﬂe;@%ﬁes c?r?—twoven 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 highér 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.



.25 or the exterior sheet is formed of the porous sheet as set forth above.
According to a third aspect of the present invention, n ~FEB CgO% -ZﬁS
there is provided a nethod for manufacturing a porous sheet havind) FEB
uneven surface and a plurality of through holes forned therein, conprising
the steps of: providing a blank sheet havi®fig-a hi gher density region 5 and
a |lower density region, one of which is interspersed in another; and

cl anpi ng the sheet ? t r 1 i %av' ey, faces. myt
reani ng v th each ofRertosnFey ot Freiaflue i LIRS Bady el R TH, FBda
bei ng el ongat N es form.ng.di Feypon
the sheet is }sgra?r(%“? wé%eaécu ?)‘?\érggl %&?/Slgﬁc?%roofugﬁe%gﬁ é}%és? ﬁ%hggggéﬁdﬁg‘?lgg
portions bet n Lgher density .r.egi.an_and. the | r..density.region due
o the ol ongatiBREATEraPRE: Pon ot ianetyah Lir aealt el e B%Rls;
manuf act uri ng th .0 tio f 15 the unevenness, and. fornptjion of _the
lural ity of PREBAGA!OFEeeEaR b RoPETF bFRed s RO ahRE S PEorAR: A ginate
process step. .Far exanpl t.he %geet may, be_a naon-woven fabrjc, in.which a
urality o ns a n S

bl ural ity Sof RPERER AEndiils, FRHTOREY aPRLFPREA ES 6N T shOFEBAPHRS ARG
rest portion as thg ower dﬁn?ité Eggion.. Q Inthis case, it is possible
that the non- WoV&R®f 3BV 89 fie 68 § hgﬁﬁﬁb 4§Pic resin fibers, and that the
t hernopl astic resin_fibhers.are ermally fused onlLy in.the higher density
regions or nore fir&WyS%ﬁ h@nﬁ% ﬁ&ra&§%§' lW@gi&ﬁ? Fﬂgﬁ%iw hgergs?lhm
portion. 25 In_the.case re the formng dies.are,designed for form.ng the
non-woven fabEPEmﬁFtﬁ%aaggﬁFﬁﬂgPiasgéﬁfF ﬁ?gfiéﬁ,wgéFiuggf gngroPoﬁgh8 Sare
ﬁoeat ed and a£anggd, sied B8C0hRCtnedndpTabeBe?288in {s-1ocally lowered

10 are interspersed, so that the through holes are formed at the
voids or the portions where density of the thermoplastic resin
is locally lowered.

For example, it is possible that the uneven surface is
of a corrugated configuration, and that the through holes are

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).

(i) 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 opposité 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,



.direction of the non-woven fabric, a breaking elongation of the non-woven
fabric in the machine direction is preferably set to be greater thenreg 703
equal to 50% and smaller than or equal to 100 (nore preferably, greater
than or equal to 70% and 5 snaller than or equal to 100 ) of an el ongation
per cent age of the non-woven fabric in the gmchine direction upon formation
of the corrugations by the formng dies. In the case where the form ng dies

are designed for farmng t.h on- en, fabric with a corrugated

conf i gur at i ofNEFE Aot EIFAHIIRE DRI e TRHEASTRNS & RArguP heet
cross direction .of the non-woven fabri n the .ot her,__hand ensity ratio
of “the | ower THIHA% 5 AR PUEERESHTsha P B 1Y Peqitipidh ARbeRcrenmsitn
fabric is preferabl reater_ fhan or equal to 1% and smaller than or equa
to 55% and gd’cﬁ’reeaﬁ{r’ng:oé‘f%‘ﬁgsalfl?%ntri% %‘?ef?%eoﬁbn-v\oven fabric in the cross
direction is preferabl%%$et to %Hﬂ{e ter than or equaL to,15% and snal | er
than or equal to 100°{HbYEPrdf ¥ hese RAY A NG AR HP N e ] (7T bEY R

smal |l er than or, equal to 709 . of an el ongation rcent age, of the non-woven
Fabri o i norndTid G d e dERAL S o R arsih Of GG S R R SRS hyR 1

formng dies. In . an gltg&ﬂative, the sheet may be a filmforned of a
t her mopl asti AHENGE7 i#P%hich a filler or an aggregate thereof is provided

to formthe higher density region, the filler havipg a_higher density than
the thernoplastic r%i?ﬂpé g RS ABeRb BSTERRPat PN yI4RE hARkng uneven

thernmoplastic resin. In another alternative, the sheet may be a filmforned
by i s ios iy Eass (et et b Fad dbr Rt dt GoReE Taufaen the siheet b
03 substantially no conpatibjlity with each ot her _.and havin
Whually di f o hEHEnS RS U e RCE PRILS REHY SIANGaRad fdongnERE TIeveRy
be a filmformed of a thernoplastic resin, in which vojds or ortigns 5
where dendi ty® BEERFRS (Hbr o) ERETEAT (1168 | SVNBESIPOR | b Shegf ots formed

e e B O BERE Pk s Cnd oS Al S5y Shar et L,
and {1om L1 SSCOBMI dEaN 993, 0L L1, PLELSL! o STbod ULl 105 0n
the invention,, Bul, alg.’ Q] 85RL 203 Lo c80d. H0d8r SEaRRLNGn20LY 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



.15 In the drawings: Fig. 1A is a perspective view of a sheet haqug,__epi %her
density regions and a | ower density region; Fig. 1B is a perspectli B 12803

of a porous sheet after processing; 20 Fig. 2 is a perspective view show ng
a processing step enploying shaping rolls; Fig. 3 is a sectional view

showi ng 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 enl arged

pl an vi ew showi ng a, thro hol e when the non-woven fabric is elongated in
VD05 F EESeen qf the nOnAiGen, i U yel HISAK RS SPRIATEOR Of

t hrough hol e when the non-woven fapric is elongated in CD;, Fig. 6 1s a

di agrammat i ¢ F1¢ RGP sHRE Iy 0 r@?%t’i“’%ﬁfﬁﬁ% PeESEeCh 1hi RIS eF a1 %ad

and elongation 5 percentage; Fig. 7 is a per?ective view of a sanitary

napki n as an S®sdCpRAIILHATY Ehadi o egUsdr 58s° Chédd sBAYler fLhap oy gqual

perspective view of a disposable diaper as ' an _absorbent article using a
porous sheet .t 0l BESCRrPTE ORFSECTREL PREFERREBIENBOD MENTtHEL presEht an
invention wll be discussed hereinafter in detail .in ternms of the preferred

embodi menf of SRRELYF ddat arneghailokowt ¢ &% t Glerddhed opgationapesRRLFIRgOL
drawings. In the 15 follow ng description, nunerqus specific details are
set forth in BRASACRTPYIHi 54 Hy Sbghmarbdrs dagPRGLi6P RREeNpEexBAtion
invention. It will be obvious, however, to those skilled in the art that
the present i?%ehbeopoRayInkipRaChY cEReWfPEBLNIt AéS& -specific details. In

ot her instance, well-known ) ) .
In the case where the forming dies are designed for

m forming the non-woven fabric with a corrugated configuration,
10 corrugations of which are repeated and arranged in a cross
direction of the non-woven fabric, on the other hand, a density
ratio of the lower density region to the higher density region
in the non-woven fabric is preferably greater than or equal
to 1% and smaller than or equal to 55%, and a breaking elongation
15 of the non-woven fabric in the cross direction is preferably
set to be greater than or equal to 15% and smaller than or equal
to 100% (more preferably, greater than or equal to 20% and
) smaller than or equal to 70%) of an elongation percentage of
the non-woven fabric in the cross direction upon formation of
20 the corrugations by the forming dies.

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.
In another alternative, the sheet may be a film formed

by admixing at least two kinds of thermoplastic resins having



,20 structure is not shown in detail in order to avoid unnecessary gﬁgggﬁ@hy
of the present invention. Fig. 1A is a perspective view of a sheef

hi gher density regions and a | ower density region; Fig. 1His a perspective
view of a porous sheet after processing; Fig. 2 25 is a perspective view
showi ng a processing step enploying shaping xolls; Fig. 3 is a sectional

vi ew show ng an uneven shaping surface of the shaping roll; Fig. 4 is a

SRR A S et L IR A o
t he non-woven fabrjc is. elongated in, M), Fig. 5B is an enlarged plan view
showi ng a thﬂHﬁﬂPiﬁ%eﬁ%ﬁ%ﬁF%ﬁ% %%.ghg%%ﬁ‘fabric is 5 elongated in CD; and
W dth | oad and o onbat Pt bef BehaEeALEFENaEAvEno beasBREE RV phFoR eE LI
"eqr ong 10 2 PTG G 7 GHUFIHRRLAE s L€ ERS hat LoreRHEh rELSBoPE | BRTL RS
interspersed in the sheet 1. The rest portion, other, than the f' her density
ogi oo 251 s WEPES r490% SLHOE Tohet NUERSPLIST 451 RSBt LCAl DuLPvRERS )
than that of the higher density regions 2. A density ratio derived from
(density of |¥%@ri¥ersfP§T98dr egi on 3)/ (density of higher density region 2)
is preferably in a range of greater than or equal to 1%to | ess than or
equal to 70% An area ratio of the higher density region 2 in the entire
surface of the sheet is preferab%g in_a range_of greater than or equal to
5%to smaller than or equaPREBF 2PBECBEPTRONKRF | RUENPRBHINGRe sheet 1 may be

qrrmed of either a non-woven fabric qr a film of thernoplastic resin._ Wen
B TSheet T 1 o°T or e HESRin 1a66es wpaort bl ReanHRgREPOHORET iy SRORS

can be fqrned | ocal |y applyin rressure under heat i. e. ., by hea
enmbossi nd 9 tﬁ% tqﬁtsaléaeéjg, B?écirgp}%é'oﬁr e £YFRd & erFoné‘RBvefrf-y%bFﬁ’S is
formed only of thernoplastic resin fibers (fusible fiber qr is formed of
t he t her nopl a8t7EMPas ﬁnﬂiﬂ§%¥%Tﬁktﬂgr€kﬁfpfﬁ %Fr??b§P§%QHTe“R)%£F¢geB
2003 - 11 such a non;woven, fabric,containing the thernoplastic resin
fibers, the hPEREPRHHEVEYTHeBy oBiShe BOBRVEE: rROBYA [HEaINe HAEAN g BRd
pressuri zing the, non-woven fabrig to thereby thernaHﬁa'fuse %%ﬁ ,

t her nopl ast i cHHBLFRCEVBer® thE adP¥eRtio nathWe, 2Ffie BT HFP-URARF19™ r 88F0ns
2 may be forned._such tgat the_ thernoplastic resin fibers are thermally
fused both i n"PAETRFAREIPeRBM¥y regions 2 and the | ower density region 3
but more firmy in hge Eigaer density regions 2 . The non-woven fabric
contai ni ng’ the ther pFast EAFE8fi*f i bers may be 10 exenplified by a

poi nt - bonded non- woycq {871 400 ShOLLvLIDELS SF 2 SIRWE RRASS BYmupven

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 is 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. 53 is an enlarged plan view showing a through hole

when the non-woven fabric is elongated in MD;



Al so, the higher density regions 2 may be formed by locally heating GEFEEB 2003
pressuri zing a through-air non-wven fabric, a nelt-blown non-woven fabric
or the like. 15 As the thernoplastic resin fibers form ng the non-woven
fabric, use can be nade of fusible synthetic fibers such as those of PE
(pol yet hyl ene), PP (pol ypropyl ene) or PET9 pol yethyl ene terephthal ate) or
core-sheath type or side by-side type conposite synthetic fibers such as
t hose of PE/PP 20 qr. PELPET, In an alternative,. the higher_density regions
2 my be Tor mod by geaPPy At i Gh- ThAEGRaan st R aBa. fovi e e o
cont ai ni ng thg%gnq!astic resin fibers such as a §§¥nrl ed non-woven fabric
formed of raySiETorrh@I WLV 13RI G A% eN9ae L HE tY R Lient fibers are
not thermally fusegwbut onpressed._in the h% her, nsit% re&io s 2, 1In
anot her al ternativé *%he®ni dfier 2dePLF9%2FRAF5Rs %iik@tﬁ t19 BY2PplFi ng
resin such 0.5 FEB 2443 - 12 as an adhesive.to be interspersed on an
one of the vdSIAISHERMRYEFHEET @ t HOdCf aY’l‘aEgcrf‘B%%. H eW’H’R&‘X
hi gher degsit r%g{on 2 is formed by locally heating and pressurizing the
non- woven>f aftS*CENYRIY density ratio can be derived by basis weight (this
may be referred to_as " _Metsuke” % of , the non-woven fabhric and thickness of
the higher density Tl dnl8, 2RGEIRRCHLLE V1R Gt 2afgRifiPINnBaRKIP #RAN
| ower density regi.on 3. Smal]er density ratio represents higher density in
the hi gher deﬂ%ﬁ%}"‘?‘bfgi%tli S 12109 | ¥ PP RS %gn@néf the | ower density
region 3. On the other gﬁnd, when the sheet ;1 is forned of a filmforned of
t her nopl astic resi F.*%uch i&s 2pBFyEPEFHVEy P& Ofhd f1RROSEPLE| $LrPFRY2De
m xed in the ther | astic resin formng the filmso that individua
£l oo Mg A Bhet ar 1 5 s A PR TR h PR Rer densi 1y 1 o0, on 2.
In such gsse, the filer may be inorganic material having no conpatibility
with the-t'hernoplastic resin formng the filmand having a certain grain

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention will be discussed hereinafter in

detail in terms of the preferred embodiment of the present

invention with reference to the accompanying drawings. In the

15 following description, numerous specific details are set forth

in order to provide a thorough understanding of the present

invention. It will be 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 région; 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



.size, such as silica gel, carbon black, or netal filler. Fig. 2 sho .
shaping rolls 10 and 11 to be used for form ng 20 a porous sheet 1Aﬁ\ﬁa[:\§%6003
an uneven surface fromthe sheet 1. The shaping rolls 10 and 11 have
mutual |y the same construction and have surfaces formed with a plurality of
shaping- ribs (linear enboss or stripe enidss) 12 and 13 extending in
parallel to axes of the rolls 10 and 11 (Y 25 direction ) . The shaping
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the sheet 1 is sgggkie between the rolls 10 and 11 in the condltlon mhere
t he shaping rBFf “the shaping 15 roll 11 are in rotation the sheet 1
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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). In 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



.25 1A formed of the non-woven fabric. Fig . 3 is the section showng a

shape of the shaping rib 12 of the shaping roll 10. As can be seen ﬁf?EEBZNB
Fig. 3, the 05 FEB2pp~ - 14 shaping rib 12 has trapezoi dal
cross-section. The shaping rib 13 of the shaping roll 11 also has the sane
cross-sectional shape as shown in Fig. 3.1The sheet 1 having density
difference is clanped between 5 the shaping roll 10 and the shapi ng rol

e

rib 13 and is elong in thé Tee
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density regi ons el on oad characteristic turves

of three kindaegg_%$§§ésngn§ E Sf%%ri%20§th§§ithEVing 15 t he hi gher

density regions e sanpl’es were éelongated in one direction. In Fig.
O oS 2 ARSI R BB Y B b IO YL
el ongation pe%ﬁ%@&@gehse can be made of fusible synthetic fibers such as
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. In 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



,Assum ng that a length of the sanple before elongation is L 20 and a | ength
of the sanple after elongation by a predeterm ned unit | oad |s (L #1§E ZNB
the el ongation percentage is expressed by: ( ~L/L ) x 100 ( ~ g

i ndi vi dual characteristic curves, (i) indicates a yield point mhere tenS|Ie
force of the sheet beconmes maxi mum 0-512 E B 2003 - 16 (ii) indicates a
breaki ng point where rapture of the sheet is started and subsequently
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uneven surface 4 hut not wt e.through holes 5.. 20 rast .to this,
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through holes 5 are dlttrl btuner hand, when the sheet 1 is formed of a film

formed of thermoplastic resin, such as polyolefin type or the

like, a filler may be admixed in the thermoplastic resin forming

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

i’ ) 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 arrangedwitha given

pitch in the circumferential direction. The shaping rolls 10

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



U5 F E B 2003 - 17 corresponding to the higher density regions 2. It
shoul d be noted that although the preferred breaking el ongation of FEB
sheet 1 relative to the elongation percentage may vary dependi ng upon 2003
property of the sheet 1, the density 5 difference between the higher

density region 2 and the |ower density #e@Bor 3 and so on, the through hole
5 can be forned by appropriately setting the breaking elongation within a

range of at Iﬁgﬁg 0%4 0 ]_rm@; sﬂé)é)j %t o] i c O€p:m It
shoul d be not'e ]hcait |1{ i{;Hepos |]b e Cg p]!rhgsp%e eé]% Ecﬁéet @osf%lm of
t her nopl asti 10 ] i é%ﬁ i g{ll of. € t 1
my Do pr epar AP TH T S b T s R o AT fap 4 S5
pol yrer bIengg whi ch contains two ar nore kinds of tfg§ | asti ¢ pesins
havi ng suffi A2mid 1o orets @s CakGRIRA TS JHER Y 110§ Pt AOSCHIAR
other and nutually different densities. In this case, by form ng the uneven
surface 4 by e BRiPLAgG meiN 10f el thermonlashih KeFéd Foainse thened
at the boundary of the resins having nmutually different densities. In an
al ternati ve, nor—woeen fakmpic perpfébared by forming 20 a fil m of
thernopl astic resin to have voids or portions where densit£ of the
t her nopl astic resi the Yawsed ishapdwer 8 lilnl rapershel uppaeishapdichrodiidl or
| ower density portions can be forned by adm xi ng foani ng agent in the
t her nopl ast i caxesiombined he ey shevikap ing rdipsel 2 jand 13hHapell epichhother -
shaping rolls 25 10 and 11, the voids are expanded or rupture occurs at the
| ower densit yNgmely onche sshaping Helthhrldigf Rdleed owerFishapdnds relded i vay of
ghe corrugated uneven surface 4 - 18 in which the sheet 1 is forned of
1 hon-woven fReretrateyiata seopves ddvéat inpdihetivesr agpadeny ahapigiapihg
rib 12 of the shaping roll 10 and the shaping rib 13 of the shaping roll 11
and thus 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. In the porous sheet 134, ridge
;) portions and valley portions of the uneven surface 4 are
repeated at a given pitch in a feeding direction of the sheet
20 by 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 wavf-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



.S subject to a stripe enbossing process, the fiber density 5 becones

hi gher in the ridge portions 4a and the valley portions 4b than in 0/BeFBB dayg
wal | portions 4c. As a result, when load is applied fromthe above, the

side wall portions 4c of a |ower fiber density are allowed to expand
sidewardly to provide soft feeling as cenfldcting with a skin of human body.
On the other 10 hand, when the load is renoved, the original condition is
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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



.porous sheet 1A may be fornmed of a hydrophobic resin filmto have tpg rFER 2om
t hrough holes 5 therein. When the porous sheet 1A is hydrophobic, the
menstrual bl ood absorbed in the absorbent core 15 33 hardly returns toward
the wearer to avoid sticky feeling of the liquid-receiving surface. In the
enbodi nent shown in Fig. 7, the uneven suifaee 4 of the porous sheet 1A is
of corrugations repeated in the longitudinal direction of the sanitary
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distributed corresponding to all of or most of the higher

density regions 2.

Fig. 6 illustrates 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;



.The porous sheet 1A used as the exterior sheet is fornmed of a hydrgpheeBc2o3
non-woven fabric or hydrophobic resin filmto 20 have the through hol es 5.
Since the exterior sheet has the through holes 5, good air perneability can
be provided. On the other hand, since the exterior sheet has the uneven
surface 4, soft appearance can be provided6 Kt should be noted that, while
the uneven surface of the 25 porous sheet 1A is of corrugations repeated in
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was perfo:_.)magf%%Et%%ﬁrgﬁ&@éeb}%a%g%%hfoggr)-vvoven fabric was fed orienting

t he machi ne er eof 1 feeding direction (X direction) of the
shaping rolls 10 a to performfor Lpn,_of corrugat neyen
surface 4, and in (r}g%fl%hcﬁoﬁét%seg‘]é%g?gﬁ?grﬁg?i%28%?8%%% P}ggﬁéﬂgégﬁeEYS.
15 The shapin iks 12 an 3 h i roll and. 11 ed.in.th
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surface tenperature of the shaping rolls .~ 10 and 11 was set at 100C. By
pressuri zat i oRRBFURSHE BASIRGS 619 the ghget1l i §rEsatire - of AR LG kPBewas
ip)olied to perform20 formation. In the shaping rolls, Xa was 1.36 mm and
b/was 3.0 mmsifbertherbkreahiéngl ehgagabmope(oenthgeebasgatXbn- pXareXaage

100 = 120.6 25 (Exanple 1) A spun-bonded non-woven fabric forned of
cor e-shedtoh tgpehe breaking point) of the sample 21 is too small with respect

to the elongation percentage £, the sample 21 breaks into pieces
as fed by the shaping rolls 10 and 11. In the sample 23, on
the other hand, the elongating percentages at the yield point
(1) 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 fqrm 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



.n ~".F E B 2003" - 22 conposite synthetic fibers ( long fibers ) of sRE B3
havi ng basis weight of 30 g/n2 was used. The higher density regions 2 were
formed by pin enbossing to be interspersed as showmn in Fig. |A The

el ongation-1oad characteristics showmn in Fig. 6 was 5 that breaking load in
MD was 35. 28N per one inch w dth, breaking7elongation in MD was 97% and
density ratio was 64% (Conparative Exanple 1) A spun-bonded non-woven

fabric forned, of core- th t 0 ite nthetic fibers ( long fibers
) of PE/ PP, gcaovirr1(':{:150%%{lsclflgFF Ot%glgitﬁ%ﬁ%% %‘ﬂéilt Sr%%Jé%r}é B?éaki ng el ongation
in MD was 150 and nsity .ratio S %, Si.nce the, breaki el ation in
VD was g it s bromaniey HbkE pAERR it atibusl” rBRCAf efe- FedHedrhd
Exanpl e 2) A spun-bonded nonh-wove abrig for of fibers.(long 15 fibers
S or P, havisiP s SR RRe SRSY i BB el RRERE PR FEREF O
28. 42N per one inch width, breaking elongation in MD was 41$ and density
rati o was 529 DNeynparuatdererddns upos) proppuhy khibe sbaehdveiheadengity
formed of fibers (long 20 fibers ) of PP, having basis weight of 20 g/n®
was used. 5Br edki figrémes hetidenmashd hiddléempeenziay melyivind2hanbr eAki hogwer
el ongation in MD was 16% and density ratio was 50% (Conparative Exanple 4)

A poi nt - bondedlem®it yworedi dabd iand aoreth oft heothrohght hods bBypancbapostued
synthetic fibers ( short fibers ) of PE/ PP, having basis weight of 20 g/n®

was used. Br elakiappropad atelyDs@esidg tid\bpesk ong dlaniyan idirhwibheaki ngnge
el ongation in MD was 20$ and density 0 5 FEB 2003 - 23 ratio was 60%

(Eval uation) Sengeniiig HoRMeBi it tnof 1%‘%99{1@5@1019&}&1%' Pl S Bage €.
geiirugat ed uneven surface was forned, was evaluated as 5 acceptabl e or good
n

I ndi cated by "Oft’sﬁgglgngé Illontgﬁngga@ it is possible to prepare the

10 sheet 1 of a thermoplastic resin £ilm without using any filler.
For example, the sheet 1 may be prepared by forming a
film of a blended resin (polymer alloy, polymer blend) which
contains two or more kinds of thermoplastic resins having
sufficiently low (or substantially no) compatibility with each
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 is locally Jlowered
interspersed therein. ] Such voids 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



.corrugated uneven surface was not formed and breakage or rapture wag) 5FEseghd
in the portions other than the through holes 5 of the sheet, was eval uated
as not acceptable or no good and indicated by "X'. 10 Concerning

formability of through holes, one, in which the through holes 5 were forned
in greater than or equal to 60% of the higher density regions 2, was

eval uated as acceptable or good and indicated by "O', and one, in which the
t hrough hol es 5

2"or The  hr SBGHRGRCShS ARt Aot RBRTLAL TR SADAL bt VARE ARiaibl o
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was sufficientl reater than the breaking el ongation of the_sheet, |
br eakage or rt%fﬁi/ e&\]i%ér§hﬁ6tl’&é\:@§e€lgﬁet9fé‘q’d&fﬁd Pya’B‘ét‘R(i)e?eﬁaii‘l@Yrﬁ’%"e‘r“S
density region 2 and  the | ower density region 3 upon formation

5 of
unevenness. THRrd¥s &P the ERABUHRLIhAPRFEIRS 45t ASr AReleSPAty nghen load
conparative exanples 2 and 3, since the ratjos of the breaking el ongation
(el ongati on pet GPRLdGE BFOB Mk phryernEhel SHiaMadd Pertefragte ef12olower)
were as low as, | ess. than 50% the sheets were broken w thout fornation_of

the corrugat otR®F GFOFtYsBF LM torHRARE S LM ShdR REOVSARSSAEE and

i?j 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
(i) 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



In contrast to this, in the exanple 1, the ratio of the breaking el ongation
to the elongation percentage ( 120 . 6% ) was appropriate, as 80.4%HBdFEB 2003
denonstrate superior unevenness formability and through hole formability.
15 As seen fromthe above, when the non-woven fabric is el ongated
(stretched) in the machine direction (M) ij@s-shown in Fig. 5A to formthe
corrugat ed uneven surface and at the sane tine, to formthe through hol es,
the ratio of e hreaking el ongatjon to the elongatiqQn percentage exerts a
tore 50 o1 gni 4] CATISHaN DaHA With A ROTIANE Byerhs PHICD L6, SAFREY SoriEhe
unevenness in MD and sinultanequsly formthe through holes, it is preferred
that the ratiRPHUE {NeFeakd ng 1@ Gﬁ]gégitGﬁnfiGlyﬁe EBSnBQFPBﬁ EE?EEnf%g‘EaYs
in a range greater than or, equal .to 50% and smaller than or equal to 100%
further prefeP@fyrestiy AisERFRdgPRAtRP +HANLSTTRERAY LIRS Fovdare Qhather
than or equal to 100% [ Exanples ZJr 05 FEB 2003 - 25 Using the
shapi ng rol | apSaRRERRENRD? ng 1y BERCq PInERS kgP FReRheden YhER PR¥OEHe
stripe enboss pattern shown in Fig. 2, the foll ow ng treatnent of non-woven
fabrics of theheRanph ks Hirt A iSvE facsnghestuwasIperpblredeet Angnpay
exanple 2, the 5 non-woven fabric was fed orienting the cross direction
(CD) thereof P®POWASHRARFWM A IhVEkh kgt f dhe vearae, HbPaRsEERRE 10
and 11 to performformation of the corrugated uneven surface 4, and in
conj unction tREPRAi FAN PEr RRSOSRESF ithdhshraRRRFIfSescore 133 THRrewahbi hie
ribs 12 and 13 of the shaping rolls 10 and 11 used in the foregoi ng process
had trapezoi d&PT@REg8shSdEE| 8m as shown in Fig. 3. A surface tenperature of
ihg shaping rolls 10 and 11 was set at 100C. By pressurization of the,
haping rolls 10 antign the PP&eys, eheet 1A 18 fganeh o fad MAneW Ve HERPELRY 15
formation. In the shaping rolls, Xa was 1 and Xb was 3.0 mm

, g , .36 mMm ] _
Ther ef or &0 t hételiehgREPERTBRLY erfiUgtehas 1 Y drquBilist ef2Rprs or fibers

subjected to a hydrophobic treatment. Alternatively, the

porous sheet 1A may be formed of a hydrophobic resin film to

have the through holes 5 therein. When the porous sheet 1A is

hydrophobic, the menstrual blood absorbed in the absorbent core

15 33 hardly returns toward the wearer to avoid sticky feeling
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 sanipary 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.



.A spun-bonded non-woven fabric formed of PP fibers (long 20 fibers (5,FEB 2003
havi ng basis weight of 22 g/n2 was used. The higher density regions 2 were
formed by pin enbossing to be interspersed as shown in Fig. 1A The

el ongation-1oad characteristics shown in Fig. 6 was that breaking load in
CD was 7.06N per one inch w dth, breakirng2elengation in CD was 25 53% and

density ratio was 52% (Exanple 2b) A spun-bonded non-woven fabric forned
of PP fibers (long

OF 50 /o vas weodt BN AL %a%gsﬁ%@ o' BER8 e, thE BPaRR et 241

br eaki ng el on t|o ative

CD wa

Bcanpl 6 2a)  SPA e BERAEE. KBRCVEDETarT! cs%r?%ed%fwcaf éﬁﬁﬁ%’%ﬁ%@

t t het b h fiher f PE/PP, h b ht
e e B i 5 TR P
b Ki | CD 55% t t
(Compn at 1 vo CREHE! Ee1 S ShREAGtaE DN W SBPFZuS&Pﬁ&dngeCtlon'

-sh h t t t het f b f PE/ PP, h

bast s ver Ght ot 30 B0 Sus RRAEL U ehe ?e{é%wgoa’fg (PET S R E R
inch width, and breaking elo gatlon I N 10 and %5 density rati o was
64% (Eval uat 7BRTT ﬁcégnPﬁﬁ benﬁbﬁFFP938$?ﬁn %éﬁﬁésé one in which a

gﬁ&rrﬁg}ggtggegenHSEEfggﬁ ggEBLg%EE%hPWa% eval, | uat ed ce table or good
y "0 d ¢APEL2 doFFh Y erPERr ticéSwas
Ihe L o MO R AL PR ARL) S
gsf?aszdmgzd'ngﬁt%%w B e, U B SSEOR
T Cat o B, 4B o ERRSEL Nk BLEI! L4l 0 A 0l B 461 ch ' WY
opening 44 and a pair of leq 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.
fi) : 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 the
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



.0 5 FEB 200% - 27 60%of the higher density regions 2, was eval @& edBa303
acceptabl e or good and indicated by "O', and one, in which the through
holes 5 were fornmed | ess than 60% of the higher density regions 2 or the

t hrough holes 5 were never forned, was evaluated as 5 not acceptable or no
good and indicated by "X' . One, in whichzthcough hol es were formed but
were interspersed randomy in the |lower density region 3 not at the
boundary between the higher density region and the | ower density region
5 e Bval uited 859 hECESH S0 kY afGh ABFEAREH: bhte BOLONS PRESEORRBFSG
table 2 shows _the results _of evaluation. TABLE 2, Sanpl eBr eaki n

i ongat | oner EIEGRPH ohGatie0 81 BAYSALIHY Petlc chi BOBLSY Doal Ay RER TG 12T
(% Unevenness FormabjlityThrough Hol e FormabilityEx. 2a5343. 952 .
2b2722. 450@@?0%@45‘36%@66&% CRPPAFPA FEAN AT % RE &EF?ﬁaPéPF%X@RaWe
2a, since the depsity ratio 15 was too high, nanely, the density of the

hi gher densit%uF%%ﬁ%n 2 was too |ow, the through holes were not forned at
t he boundary between the hi gher density region 2 and the | ower density
regi on 3 and (EXR1¢%rhkd were cracks slashing the fibers in the | ower
density region 3, and thus the shape of the uneven surface was 20 not .
formed uniformy. TRIRDHENS 8NPPENGxERPT el OB TRaERE S BRI RP MU le 1labr Bing

breaki ng el ongation to the el ongation percentage but since the density
ratio was t oot Jievpisiyfacgssof Eheysiggpe embogs pattern shown in Fig.

2, the following treatment of non-woven fabrics of the example

(i) 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



.the density of the higher density region 2 was too |ow, no apparent ptehg Oagng:
hol e was forned. When formation of unevenness and formation of through

hol es are performed by stretching the non-woven fabric in CD, 5 as in the
above, the load for stretching acts in CD (or the direction perpendicul ar

to MD al ong which the individual fibers-egkend). Therefore, the through
holes 5 are forned by separating fibers, as |ocated at the boundary between

t he higher d it [ d I d it i .

anot her 10 { rE I BRBCRERAR: HHowT (RBRErE SRR SEHEATE olgH Gl tas 1o

f bility i i.gni fi tLy,infl d ngi t ti.Q. FEurth it
oo o ool ST WP SREE” ke SERRAY Ay, EMRARBE RO o
Gl ongat i on | rEEER bY (PHS EHRrEr ol Thee PR SRR 19eT 7 P L e han
ol ongati ont oA he T AJATo {0 DeRh GO AR AP EdRE T SACH SAUERIt o 1895 and
I th t o 100k , I t th |. 1o 20%
o) ba s B39 1S5S ol 51 S S5 Tt Sl
rolls may have shagin ri bs _each exgendiag con;inuousL§ in t?g _

ci rcunf er ent i SFORIFEELR ol M WRF aRdBd2RE ARNBIVENTBFERNYRR PAE-roll axis

direction for eIongating t he nog-m?ven fabric 25 in CD. In this case, the
non-woven fabfFRMRERAHEYE EXBFPLRtfhg its MD in the feeding direction of

the shaping rolls so that . th roductivity |S.inproved. 05 FE 003 -
0. e et Yt et h arh oA beB R S Y FabE R AP E Gor L rARSRTy ERbS
Zhﬁet superior in the unevenness_f rnabili%g ﬂgd h&qg?in t he .open ayea.
atio can be SBFBPRLHE SH i85t hePehsdd oG f HREr s PEABY e ESNGRAS 1S
formati on of through les,in the 5 sheet can.be perforned i.n the sa
L tass de W a0 (e f Trsimetr BT BB R S T iab G T 08
illustrated and _described with res { to .exe ary enbaqdi negt thereof, it
Choul d e undBng; SeReLEY | FRLLS at PEER | | RimeeiRnd hrethagy e longA18R! 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 inchwidth, breaking elongation in MD was 20% and density



.foregoing and various other changes, om ssion and additions 10 nay[béFﬁBd§M3
therein and thereto, wi thout departing fromthe spirit and scope of the
present invention. Therefore, the present invention should not be
understood as limted to the specific enbodi mrent set out above but to
i nclude all possibl e enbodi nents which ea@3be enbodied wthin a scope
enconpassed 15 and equivalent thereof with respect to the feature set out
in the appendeq:nghgg. 0% 0 5 FEB 2003 WHAT IS CLAIMED | S; ~~~~~ o~
~r9~~ ~ . 1 ro s%eet havi ng stn uneven surface and a plurality of
t hrough hol es %orﬁedtthe ein, conprising a sheet including a higher density
region and a {ERTIS %@ﬁlity region, one of which is interspersed in
anot her, wherein thg sheet .i s ﬁlonggtid to formthe uneven surface, .
si mul t aneously wi t h“PRESFRABEgRORABARL ALY RE BBBKGAPGSBor PPEns BeV SR 2he
hi gher densit% region grid t he | ower densitg reqion wherein 1o thg aheet i's
a non-woven fERFFRIated WHNGVER pPYELRCEy BR hi%%é?e%@nﬁﬁ FEgLyALegr 25
farmed to be interspersed in the rest portion as the |ower density region,
s4 that tBe taeoeRhahbear gaod ntkdndiceredbinialy, pad icees Bat whdaht ae
hi gher density regions arid the rest portion to be interspersed 15
cor r espondi ngcbd prafat bd ghesvalessr £ ¥ce a@isonst farméieambhogakabeeir aspsake
forth in claiml1l, wherein the non-woven fabric includes thernoplastic resin
fibers, and thestisisepl bsttlte rmsttididerther aHadrerial throusddholdlky Bnofhe
hi gher 20 density regions or mare firmy in the higher density regions than
in the rest pohéi eheed,. wHit dihiscesdegs Astsatckpthblien o aidn doodhendi n

ensity ratio of the | ower density region to the higher density region 25
MY t he non-woyraiéabedcbys greater than or equal. to 1% and smaller than or
equal to 70%

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 (%) Elongation/ Ratio Formability Hole
Elongation (%) Formability

Percentage (%)

Ex. 1 97 80.4 64 O -0
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

20

In the comparative example 1, since the elongation



45 FEB2003 "'"~r~~~.~0 ~ a—~~~"~ - 31 4. The porous sheet as set b 6rREP 2003
in claiml wherein the uneven surface is of a corrugated configuration, and
the through holes are elongated in a direction along which corrugations

acre repeated. 5 5 . The porous sheet as set forth in claiml, wherein
concavity and convexity' are repeated in a4 Least two directions on . the
sheet surface. 10 6. A gorous sheet having an uneven surface and a

Pl i of (U el TR ST BTG e 2l e

i nterspersed in another, erein the sheet is elongated tq faormthe uneven
sur face 15 siRALETedtn, He PranKing Gotnarh Sd HE (e At IR Se
bet ween the hi gher density region and the | ower densit egi on, erein the
oot 1's bt AIARROARE BiFoa oAy B0 PERbher OURSATE KrCVeer dof uidher
resins having, substantially_no canpatibili 20 with each other_and | aving
it ual 1y di { ASERenaeeres and THELorRE S4RoLER Tea G o BPPB, FudaR i dhe
boundary portions between the thernoplastic resins haring different
densities® 7.0fN@eySNORSSchedhezstore s phenthreueh % > WREr BPH tdvaned.
uneven surface is of a corrugated configuration, and the througg hol es axe
elongated in a diretRi BRCFORBATAEEKecBXRUBARF oAsaRAed r epLBfe(the Fa%igs E B
2003 R ~ ~ ~~ -~a 8., The porous sheet as set forth in claim6, wherein
concavity an®EdiRA%ESRKIRI relRRIZELON ERLPRIRLIPHPH FRRERFRs2 bR &3E)
sheet surface. 5 9. A porouys sheet having an uneven surface and_a plurality
of through ha‘?‘ésthfeoﬁﬂreggﬁ‘ﬁé%‘i PETCeRbRICI g & ShhdenenePutPh@sa LR gnkhan
sity region and a | ower density region, one of which is interspersed_in
nbt her, wher{¥r the Shestswers B%@&?gd”t"d‘?‘b"r FPERE RS h thg Farkugated

simul tanequsly with the through holes at the boundary, portions between_ the
hi gher ddfisi 13PTSR GIREEAFE MPUTOREETRGEAN PV BBF GFHARHEY igi s 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]



.the sheet is a filmfornmed of a thernoplastic resin, in which voids Bﬁ FEB 2003
portions where density of the thernoplastic resin 1.5 is locally |owered
are interspersed, so that the through holes are forned at the voids or the
portions where density of the thernoplastic resinis locally |owered. 10.
The porous sheet as set forth in claimQ, gwherein the ~0 uneven surface is
of a corrugated configuration and the through holes are elongated ire a
direction al ong mhich_corrugahions are_repeated. 11. The porqus_sheet as
set forth in clai m&iMhdhs Fhepigvred! 29 3ad EbRVIARIPAFO Ll pdaRRUIRG at
| east two directions an the sheet surface., "' 05 FEB?2003r ~S~--~al ~~
12. An absor be® Waven 8updarsg af sthe st&d reneBbops R3 bt Fhewn in F1g.

| i qui d-receiving side of an absorbent |ayer, the surface sheet being forned
of a porous shedhenfolhgWang At AR ARV R SRrErdrCst 9T dhe aranphes
hol es forned therein, the porous sheet conprising a sheet including a

hi gher densi t3n4 SEMPRIAILEE PEFREPL@eER st Pardqraed ond ot heframpke 2, the
interspersed in another, wherein the sheet is elongated to formthe uneven
surface smul PRRTYREEY HAPRIE s hEBAgPT herbingt thAeCERER i FepbioRohSD10
bet ween the higher density region and the |ower density region, wherein the
sheet is a noRPgEeeh ImpMe feeding dhrgchiaral X (dArgchimbod&ns EParPéglons
are foanmed to be_ interspersed in ;the rest portion as the |ower density
regi on, so thBEPlifelq mshdh ko meréqryrformahion Af the poyrsygrEefonrneBRE
bet ween the higher density regions and the rest portion to be interspersed
correspondi ngS¥bfafe Rirgiferd dehsFe)InBgLoAB. theremitihsdiyamtign jefethe
Eazing a surface sheet Erovided an 20 a liquid-reaei.ving side of an

bSor bent | ayBprougk Balefceé-sheet being formed of a porous sheet having an

uneven surface and a plurality of through holes forned therein, the porous
sheet cory%rising 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



.a sheet including a higher density region cad d | ower 25 density redi 0ifFRB 2003
tine of which is interspersed in another, wherein the sheet is elongated to
formthe uneven surface siiuultaneously with the through holes at the
boundary portions .~. ~, ~~d 5 FEA 2~3 ~ymae~ orb , a~I~/o0o z ~4 _

bet ween the higher density region and thejlower density region, wherein the
sheet is a filmfornmed by adm xi ng at | east two kinds of thernoplastic
resins having_substantially no ponpatimlitﬁhS w th each other and having
mut ual |y di f fEERSES HehaViirgsbag ds Medghthe L 14 8(BhvASIWEeSr e BrSAdR %Rt oade
boundary portions between the thernoplastic, resins having different
densities. 1410 AP HaHrbehiN aPer cPRe hiRFhgradEhr faed RRe_king o9ierdabhono a
| i qui d-receiving side of_ an absorbent |ayer, the surface sheet being forned
of a porous sheefD H&R§ ng’ hnadRedensSstyf BakianyWad pP&Erglity of through hol es
farmed therein, the porous sheet conprising a sheet including a higher
density regiOHC%MEaEatb%%rE&Smﬁéﬁs?gg regi on, one of which is interspersed
in another,: wherein the sheet is elongated to formthe uneven surface

si mul t anedusly wit A tPRiRhrbeadedoner-vevenefabhihgaf9rpedt pénsorersbeathhe
hi gher density region and the |ower density region, wherein 20 the sheet is
a film fornedtvpe gompositis aghtbetdsimibers (shpreH Wrawk) of BotRE ohaviker e
density of the thernoplastic resin is locally |owered are interspersed, so
that the throb@hinaieighdxefs 3P e/ arag Heegoi dBreakingel gad tinoGR Wafeled 7N
density of the tharnoplastic resinis locally |owered. 2~ 15. An absorbent
articl e havi ngearretidighhwiskdot apdobreayiss ahorgpbiPReln| e wis 5% and

kfyuid-receiving si de of ~an absor bent _ _ ~=- -- ~05 FEB 2~
) 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, i; 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



~.~--pc~e~ r~! a.~~~~~ 2 layer, the exterior sheet being formed of @sfrgpg 2003
porous sheet having an uneven surface and a plurality of through hal es

formed therein, the porous sheet, conprising a sheet including a higher
density region and a lower 5 density region, one of which is interspersed

in another, wherein the sheet is elongate@7ae farmtyre uneven surface

simul taneously with the through holes at the boundary portions between the

hi gher densit eqg nd .t he .l ower densi t egi on erein 1p_the sheet is
2 non- tnoven §abATEhe gl dsRRR Gy e dIP T 2npfor vaLHe ) Ftarsretapie
formed to be interspersed in .the rest portion as the |ower density region,
so that the tAFotgRdhandsindicabededy at (t'he ansledgry ipomhiichs thet kaEAUGhe
hi gher density regions and the rest portion to be interspersed 15

corr espondi nghbbekh® wirgh€oraledsidys rd@no6ss dfGthAnh dfher nis ity relgdons
havi ng an exterior sheet provided on an opposite side of a liquid-receiving
side of an abgoobethel elyesugh hito Bxs €5 ivdr e hratehddrmddr MG @fvad ya@edlas
sheet having 20 an uneven surface and a plurality of through hol es forned
therein, tdhe peronScepesabl e mcsgbgdaandeaididedadiibyg ahi otwes, dansihtiyh
region and a Lower density region, one of which is interspersed in

anot her, . whertairbulghe hoheet wies eelforfeide dutowkeeminhe répererds Wahdeomlas in
simul taneously with the through hol es at the boundary portions between the
hi gher densi t yheehwsr dedstilte teyiesn dansi &y tRgbeAnd e Ritween the hd gherCB
2003 a=~~ /'~ ~ f the sheet Is a filmfornmed by adm xing at |east two kinds
of thernopl asdiensiey peghari DG relkikanswéd |demol o meation B, twasvidvaleadd

er and having nutually different densities, so that the through hol es

e formed at g nbeMRAA M RAN 105 BRIWERRd by "A .

10 The following 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 e) o)

Ex. 2b 27 22.4 50 O O

Comp. 2a 55 45,6 60 A A

) Comp. 2b 110 51.2 64 0O 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



5 the thermaplastic resins having different densities. 17 , An absofdeREB 2003
article having an exterior sheet provided on an opposite side of a

|'i quid-receiving side of an absorbent layer, the exterior sheet being

farmed of a porous sheet having 10 an uneven surface and a plurality of
through hales fornmed therein, the porous-siget conprising a. sheet _

i ncludi ng a higher density region and a | ower density region, one of which

imeven' sur acsi50eR Ay andoddt HiHe T R CHErBes a¥at nEOBotRtar o
portions bEtﬁﬁEEFEQﬁthkﬁgﬁhgﬂeﬂE 8%egkg%§% d the lower density region

wherein the 'S a plastlc resin, in FTICP voidg
i t f t.he t | astic res 24 is | oca ower e
Cre Phteropersed s L0z ttlﬁ?be V&E‘S”f:sé SIIALIRD $i HETGRIPhe
wh h t c resin is locally |owered) 18. A
Fr;g': Li)gnfsor ﬁ;ﬁag f%%fgr%eﬁ s % ysﬁ’ %bﬁ BRRVERVSS %‘i‘ﬁ’?’a‘éé—rhﬁ@ra
I it f ro hoI s for hereln npri si, t he steps of:
BrgL?dlnéEP %an%HgEQ 8ylﬂg H&ﬁ@rf8§n§FF§tF§dP%naCt§ §NFED 49%-the-

r.-.~ N a~~ one of which is

i nt er sper sed Fﬁggﬁg?ﬁgrpe%%n€+%‘h€?’ﬁ§ r diﬁ?@i r(t?%glﬁ FRAhY Hyr @i £4bREi ng
an uneven Lﬁfﬁicgﬂmﬁ?l A &%""%ha%é*«‘ﬁheﬁ%%%%é% SAFPaCERTAd { by
T 5 AR AR R e
AR I TR T e T AR
of hlgherlgenilt%Dregb%@ %M%ffﬁﬂn¥igé)ég%lgtgégpgggsg,lthhthrough 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.



.rest. portion as the |ower density region* 19) The porous sheet USFEB 2003
manuf acturing nmethod as set forth in 1~ claim 18, wherein the non-.wove
fabric includes thernoplastic resin fibers, and the thernoplastic resin
fibers are thermally fused only in the hi gher density raglans or nore
firmy in the higher density regions than2en-the rest portion. 20 20 The
porous sheet nanufacturing met hod as set forth: in claim 18, wherein the
form ng dies are de for.formng t ven.fabric

corrugated conf i guré?l on- fggrtrhuaé?v‘cajnsa%cfoﬁﬁr&% Feﬁﬁg?gﬂkaﬂhv%ﬁﬁja%’ed

hi f d 25 wh b k
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present invention should not be understood as limited to the
specific embodiment set out above but to include all possible
embodiments which can be embodied within a scope encompassed
15 and equivalent thereof with respect to the feature set out in

the appended claims.
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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, go that the through
holes are formed at the boundary portions between the higher

density regions and the rest portion to be :LntersPer'sed

15 corresponding to the higher deneity regions.

2. The porous sheet as set forth in c¢laim 1, wherein the

") non~-woven fabric includes thermoplastic resin fibers, and the
thermoplasticresin £ibers are thermally fused only inthe higher

20 density regions or more firmly in the higher density regions

than in the rest portion.

3. The porous sheet as set forth inclaim 1, wherein a density
ratio of the lower density regiocn to the higher density region
25 inthe non-woven fabric is greater than or equal to 1% and smaller

than or equal to 70%.
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which voids or portions where density of the thermoplastic resin
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 unevensurface is of a corrugated conf lguration, and the through

holes are elongated in a direction along which corrugations

are repeated.

11. The porous sheet as set forth inglaim 9  wherein concavity

25 and convexity are repeated in at least two directions on the

sheet surface.
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( ) simultaneously with the through holes at the boundary port:‘.:ons

10 between the higher density region and the lower density regiion,
wherein |

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

of higher density regions are formed to be interspersed in fthe

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 aliquid-receivingside of an absorbent layer, the surface sh;aet
being formed of a porous sheet having an uneven surface énd
a plurality of through holes formed therein, the porous sheet
compriging :
a sheet including a higher density region and a 1o€yer
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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15. An absorbent article having an exterior sheet provided

on an{oPposite gide of a liquid-receiving side of an absorbent
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rest portion as the lower density region, so that the thropgh
holes are formed at the boundary portions between the higher

density regions and the rest portion to be interepersed

15 corresponding to the higher density regions.

16. An absorbent article having an exterior sheet provided
) on an opposite side of a liquid-receiving side of an absorbent
layer, the exterior sheet being formed of a porous sheet having
20 anunevensurfaceandapluralityof through holes 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 surféae
25 simultaneously with the through holes at the boundary portions

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

wherein
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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 dens ity 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

thermoplastic resin is locally lowered.

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

providing a blank sheet having a higher density reqion
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5 with an uneven surface while being elongated along the uneven
surfaces of the forming dies, whereupon the sheet is formed
withapluralityofthroughholesattheboundaryportionsbetﬁeen

the higher density region and the lower dengity region due to

(:) the elongation at formation of the uneven surface, wherain
10 the sheet is a non-woven fabric, in which a plurality

of higher density regions are formed to be interspersead 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 fabric includes thermoplasfic
resin fibers, and the thermoplastic resin fibers are thermally
fused only in the higher density regions or more firmly in.;he

) higher density regions than in the rest portion.

20 20. The porous sheet manufacturing method as set forth;in
¢laim 18, wherein the forming dies are designed for forminq
the non-woven fabric with a corrugated configuration,
corrugations of which are repeated and arran&ed in a machine
direction of the non-woven fabrie, and

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

to 50% and smaller than or equal to 100% of an elongation
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15 fabric inthe 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,

20 comprising the steps of:
providing a blank sheet having a higher density reglion
and a lowsr density region, one of which is interspersed in

another; and

clamping the sheet between forming diee having uneven
25 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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which voids or portions where density of the thermoplastic resin

is locally lowered are interspersed.



