;e3e}}Pd6Tsb 1 0 5 F E B 2003 ABSORBENT ARTI CLE AND PROCESS FOR
MANUFACTURI NG THE SAME BACKGROUND OF THE INVENTION 1. Field of thd5FEB 2003
I'nvention: The present invention relatas to an absorbent article such

as
sanitary napkin, panty liner and pad fox incontiniwmwmﬁmmmwmmme
particularly, it relates to an absorbent article ] a surface
sheet having good soft feeling, cushioning property andssdape retaining
property, and to a process for manufacturing the sane. 2. Description of

the Related 6?{3%9&@?&5? g%«ﬁ' BRoBA¥SNPoR Véﬁ%ﬂc@@ﬁfﬁ%bﬁf% #ce sheet

at the liquid-recelving si an absor bent yer are i scl osed, for
exanple, in International Unexam ned Patent Publication (Kohyou) No. Heisei
10-502000. ' Specifically, International Unexam ned Patent Publication

(Kohyou) No. Heisei 10- 502&9&&&9&95&5 'ﬁifaﬂ\iﬂ}lﬁf‘f& pkin, in which a cover

| ayer of a corrugated confi‘guration (~ or Wavy shape is provided on a

support |ayer_s h t.he | eakage of the body fluid can be prevented by the
wavy shape'aﬂEéﬁéaé%(ﬁa?ﬂ#?Y§€g+o?he wavy shape can nake it confortable to

wear. However, in the sanitary napkin tioned abov t he vy shape is
ot o bo: def or ihe HReeh hteARbIor A e 6 R tarere dretelE . o
the user ' s body when the coyer |aye ving th vy shape touches the
SR ST R AR AR i eRoke - Banty BYadd 4t psifo3 TR ACHEdRSe |
applied to the wavy shape fluctuates and i.s | owered on use, the, cover
D Cha rOr BoEd BaPRIchabEt S ik Thlnres, T 4 AbSqRbeRt, ARFiels on
state. As a resulé, t.he cover | ayer does nqQt at all tines cIoEeI .touch the

skin of t hBI%SRPET n™; pfi ATRTASH eSN&RE MR % PR oot ERalinge

§X~reted liqujd spreads nore than necessary on the absorbent article

edul ting FRSRIRYAYSPFRRRAGYE ZRd % AT F D PP IHY s1@0F abey 2
cushioning property are | owered. , SUMMARY OF THE | NVENTI ON The present
i nvention Hégcaﬁsog?éc@aPBfﬁFBVFaégaﬁh§b§BWBent article which can closely

contact with the user's skin
2. Description of the Related Art:

Absorbent articles having a liquid-permeable surface
sheet at the liquid-receiving side of an absorbent layer are
disclosed, for example, in International Unexamined Patent
Publication (Kohyou) No. Heisei 10-502000.

Specifically, International Unexamined Patent
Publication (Kohyou) No. Heisei 10-502000 discloses a sanitary
napkin, in which a cover layer of a corrugated confiéuration
(or wavy shape) is provided on a support layer so that the leakage
of the body fluid can be prevented by the wavy shape and the
flexibility of the wavy shape can make it comfortable to wear.

However, in the sanitary napkin mentioned above, the wavy
shape is apt to be deformed and flattened or fall down sideways
by the pressure of the user’s body when the cover layer having

the wavy shape touches the skin. 1In addition, even when the
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at all.times and which can retain soft feeling and cushioni ng propgyd yEBa068
al so+to provide a process for manufacturing the sane. According to the
invention, there is provided an absorbent article conprising an absorbent

| ayer and a |iquid-perneabl e nonwoven fabric surface sheet placed on a

|'i qui d-receiving side of the absorbent |ayer for introducing excreted
liquid fromthe human body to the absorbent |ayer, wherein the surface
sheet is of a corrugated configuration to have vall eys and peaks extendi ng
in a longitdshiygledbt £6hipN idld tHenanidH) §napd faukeundld! yndisanged4n a
transverse direction perpendicular to the |ongitudinal direction, and

wher ei n eaclpyldsdy, BRE dbEdnN é'xnﬁali}a'i%/ F8488Fed & £@NREEE 1 HEA LA VMO
adj acent peaks. t O5 F EB 2003 3 In the absorbent articlée of the

present i nvenlions dli&ife 115 44 Q4 Cﬁ%‘i#tefhe sEQRRECT ARG, PREL 10, OGS viet ween

t he peaks of the surtace sheet, so that the peaks are prevented from being

flattened Oiagé%':ﬁ%t ﬁ%‘@na§i)€f¥"2?’?n%%%‘iio's)é&§ytwénPEI‘?é & of ’c'ﬁﬁrlis%r.bc’dy'

Even if they are tene wn sideways, in addition, the

connecting Parin Ak i 8katld cahlyeROrLNer £5alh: PR hes RAdY BESSSUT € |5

| owered, so that t'he peaks can readily restore to the original shape. That

|5, even Whgaqhi BBASL SRHEChLHCRUALESAHYoh Orh DS HBNEHERL gFe10fe USET

t he peaks can“respo to the novenen user"s bo nhed or

restore to thg,9kighnal iﬁ%%ys?"&?ﬁé?%eti}ﬁi g\hgﬁ% tf%%tlihg Eé‘e‘th‘ésgléiﬁi skin

can be al ways nalngglneg rna“hig el ccordingly, t excrete qui d

hardly spreadg gﬁahggniﬂ&fggﬁpggﬁgtakg &gﬁggga_prevent si deways | eakage

effectively. I'n addition, cushiony feeling to the user is not
lrower ed. For exanple, the connecting part may connect side slopes of the
t peaks. Wth the connecting part being fornmed to connect the side slopes

of the peaks, the connected s%gﬁ%§§9p§ﬁ o Caon £gfebyYy raised up, when the
red to

body pressure havi ng been app e peaks 1s Towered, so that the

peaks can readi'yffng:ﬁfgsé&t”l%v%rdt%%a' hg0ang S’Eﬁ%géaﬁz'&/’?ggf@da'ahey

has a plurality o ecting parts arranged at reg nt e S In the

l.ongi t udi nalaﬁngeﬁrltOQrtlﬁlémhizﬁlaé nélltosi(ﬁ%. é@ﬁ@éé€@irt'ﬂaéh$5t1§e§:mé%rk‘ﬁ' of

the connecting parts in the |ongitudina ection is from Q5 FEB

2003 4 mm toagglmﬁ%ghaﬁg%ggggeggd,g %ﬁgﬁt SoleR %Qégéxg' éx‘?&.cﬁiitﬂg:b%\r?@anged

at regular intervals in the [ongitu Irection, escri
restoring abﬁféﬁé&éﬁ,‘&ﬂa QQEBUQBtEQOVide a process for manufacturing the

same.
According to the invention, there is provided an
absorbent article comprising an absorbent layer and a
':) limudmemmﬂﬂenmwmmnfamdclsurface sheet placed on a liquid-receiving
sideoftﬁéabsorbentlayerforintroducingexcretedliquidfrom
the human body to the absorbent layer, wherein the surface sheet
is of a corrugated configuration to have valleys and peaks
extending in a longitudinal direction of the article and
alternately arranged in a transverse direction perpendicular
to the longitudinal direction, and wherein each wvalley has a

connecting part raised to connect between two adjacent peaks.



configuration is inproved all over the surface sheet. Preferably, 05H§%32m3
connecting parts are staggered in the |ongitudinal direction, between two
adj acent valleys. Wth the connecting parts being arranged in such a

st aggered manner, the connecting parts can easily restore the individual
peaks. In addition, the spread of the excreted liquid in the transverse
direction is easily prevented. Preferably, the length in the transverse
direction of the top of the connecti ng part is froml mmto 10 mm
Preferably, the he| Qﬁ? fron1 he 80tton1of the valle he top of
t he connecting p&lnt %Iq t'n‘i‘éftr‘-E LR BFEFCBGoA R FRD ‘?%htt £e (H
fromthe battom of the vaIIey to the to of the peak. Below the |lower |imt
of the af orénPXOViAed FREgEONREFEdNgr Pﬁﬁtf GRACEPRRESE ReEvesn ridtamedks
configuration by t he connecting part is |owered. Above the upper limt of
t he af or en@ft FBAENELARRShERTY HEC SlRér thameakshare AHfv@N YRyl HEPR Hedngpt to
touch the skin whereby the feeling upon wear becones bad. Preferably, the
surface shdd@attenesd D@wéﬁliiberd98h5$¥@evﬁﬂﬁfﬁ?&ﬁﬁiﬁé@ﬂ'ﬁgep9¥$3$¢%ﬁ1Qﬂ1 t he
val | ey exclusive of the connecting part. Wth the connecting part being
made i n suciser G oy EEvenifHtheyoareddsititengd abdiadl dhawnesddevaxs,
liquid, which tends to flow along the valleys and spread, is stopped by the
connect i ng ipnaddipieferdis gonnéeting Pacd ciractiedast idagiaron itherpabdssi t y
in the bottomof the valley than in the top of the peak. Al so preferably,
t he surf acevhsnesheneady priegisaref ipciowaned t+ soitthathsheqpeaits caa peadkithan in
the side of the peak. Al so preferably, the surface sheet has a higher fiber
density in tésteny tf the pebginaddnshapehe Tmathels i nevemrvhemdthe bddy si de
Kf~the peak, and the fiber density in the connecting part is equal to or

i dher t harptemsuie flvetsiatesnduehto pek movestendr of et @luser heheepadkon of
the fiber densities in respective parts of the surface sheet is ( bottom of
val l ey ) > dan oqesfompkdle he rfjocemerttahdgheanse)’a ody deo bk pPrakiendd a
result of the above, the feeling to the skin and the cushioning property of
t he surf aceoshssitasn tbetheproigina Mutepesr whielrebgxtheteibde quintacs to
difficult to spread in the |ongitudinal and w dthw se direction of the
val | eys, sothdatiserlsalskgm faaom bdecaddggs ohintaiaetd dre a nhigke level.

| ongi tudi nal and transverse directions thereof can be suppressed.
Accor di ngl yactbedenglet ethe iegrirétiesl fugukyhahiior sedeadst be tdlsseubéatel ayer
t hrough the surface sheet whereby little residual |iquid remains on the
surface shesheandta fthestebandburbvyerdteesidgvaps beakhabeceddeatiadlyti NEa.
Preferably, the back of the surface sheet is fixed to the absorbent |ayer
at the bottadddtidvhe saft eynd tushhoaycssl ing to the user is not lowered.

For example, the connecting part may connect side slopes
of the two peaks. With the connecting part being formed to
connect the side slopes of the peaks, the connected side slopes
can be readily raised up, when the body pressure having been
applied to the peaks is lowered, so that the peaks can readily
restore to the original shape.

Preferably, each valley has a plurality of connecting
parts arranged at reqular intervals in the longitudinal
direction. In this case, it is preferred that the interval of

the connecting parts in the longitudinal direction is from 5



0 5 F,E B 2003 6 displacenent between the surface sheet and the abS5ditiiepfi0l

| ayer hardly occurs. Preferably, the surface sheet is a lamnate of a
plurality of nonwoven fabrics containing hydrophobic fibers. If it is
formed by lamnating a plurality of bul ky nonwoven fabrics, e.g.

ai r-through nonwoven fabrics, the surface sheet will have inproved soft
feeling and cushioning property. According to the invention, there is al so
provi ded a process for manufacturing an absorbent article, conprising the
steps of: (a) pressing a nonwoven fabric, which is supplied in a

pr edet er m r%%ﬂ?gn, between a first shaping nmeans and a second shapi ng
means to forma surface sheet, and (b) placing and fixing the surface_ sheet
on a liquid recei¥Atly WiegeosnestingsprFehtin Sach vagd ey %e%-h% 35ran9gehapi ng
means has ribs and grooves extending in the supplying direction of nonwoven
fabric and &%t &asatary iptgryadsi nla tihthsdengd tygidisedi odiperpéfBicddr to
the supplying direction; the second shapi ng neans has ri bs and grooves

ext endi ng i%e3¢eikempl ghavedi r cestoringd abtidddat elof arthsmgederrugaeed
transverse direction, each rib of which has a plurality of recesses forned
at intervalsonfigheatipnl y$ nmpreoeed i bl owvelr t ke ssmrfface stleeetiorned in
the step ( a ) has peaks each conpressed between the rib of the f first
shapi ng nmeans andPréferalfly, Frite B-omsc7ingg opartsf aréestaggaved hapi hige
nmeans, valleys each conpressed between the groove of the first shaping
means and thengibudinahedirechiloshapetigeerabwo adjacenhevalbhgyparts rai sed
fromthe valleys to connect between two adjacent peaks at tRe part
correspondi ng to Whthr ébessemnndcting spavhd dwipigiganeanged BRNERBUch a
EE CRI PTION OF THE DRAWNGS Fig. 1 is a plan view show ng an absor bent

rvi cl e accetdigggred marnenpdierernnectting pavestcan,edsioly aestore the

| iquid-receiving side thereof; Fig. 2Ais a partial crass sectional view
t aken al onginHeviidnell paakkA offlnFiagldit icand tey.sBad af pahei akccetsd
sectional view taken along the line IIB-11B of Fig. 1;

liquid in the transverse direction is easily prevented.

Preferably, the length in the transverse direction of the
top of the connecting part is from 1 mm tc 10 mm.

Preferably, the height size (h) from the bottpm of the
valley to the top of the connecting part falls within a range
of 20% to 80% the height size (H) from the bottom of the valley
to the top of the peak. Below the lower 1limit of the
aforementioned range, a restoring function of the corrugated
configuration by the connecting part is lowered. Above the
upper limit of the aforementioned range, on the other hand, the
connecting part is apt to touch the skin whereby the feeling
upon wear becomes bad.

Preferably, the surface sheet has a lower fiber density

in the connecting part than in the valley exclusive of the

connecting part. With the connecting part being made in such



Fig. 3Ais a partial cross sectional view taken along the line |l |gsIFIEBA2063
Fig. -1, and Fig. 3Bis a partial cross sectional view taken along the line
[11B-111Bof Fig. 1; Fig. 4 is a partiak perspective view of a surface
sheet; Fig. 5 is a perspective view of a multi-row nold for shaping the
surface sheet to have a corrugated configuration; Fig. 6 is a perspective
vi ew of a convex nold for shaping the surface sheet to have a corrugated
configuration; and Fig. 7 is a schemati c vi ew of anot her met hod for shapi ng

a surface sheet. DESCRI PTI OF THE PREFERED_EMBQODI MENTS E.B 2003 8
As her eund@rlo¥ ﬁ‘?‘ﬁ?r’éé’eﬁ? 30Q¥&t FBR s%FTetRA LEAgsdy é.’fte’cF}b§'reP@Fe‘?9 itA§%t o t he
drawings. Fig. 1 is a_plan view show ng a sanitary napkin 1, as one

enbodi nent a&Panh‘éheb@érlﬁéfﬁta%ﬁ sPEe@df 1% FEAPRRSRY SHe $PRReEting part.
l'iquid-receiving side thereof; Figs. 2A and 2B show cross_sections of Fig.
1in the X di recPrederahéve g surface ghestthas achéghescbibemaensisy t aken
along the line I1A-1IA while Fig. 2B is a partial cross sectional view
taken al ongm kbel battomp{ (the FaddeyanhandiBB-hdwrcpSssheaprdions Adfsorig. 1
inthe Y direction, where Fig. 3Ais a partial cross sectional view taken
al ong the [Gnef enabiy, theiyfage ghest has & pighesl f ibersdepsdtyobmithea ew
taken along the line I1IB-111B; and Fig. 4 is a partial perspective view
only of a $wH afethageak thanskp thestidet of feapepkoef Ahso gardficarapliyapki n.
As shown in Figs. 2A and 2B, the sanitary napkin 1 is constructed to
i ncl ude maitile sumfacecshpehdms a dilghgwi §iberndens £ty uirf abe thpedf (the f ace
structure) 2; an absorbent core ( absorbent |ayer ) 3 which absorbs
excret ed | ippakl thagh ias thencsonnedt bhgoparhdang iime thendidel o fjutite ipgede,neabl e
ga k sheet 4. In use, the surface sheet 2 makes contact with the user's

kén di rectdnd therfeideirvdenhiet padytlie¢ codnsothingparrnss reugla lbt @od higheanr et ed
fromthe human body. The body fluid thus received is passed through the
surface shedtaRtaat imthedlidedof the pdrk abMrsiepteferabBy | ahatwsllation
t her ebel ow. The surface sheet 2 is conposed of, for exanple, bulky 05F

E B 2003 9 ahdhle fhbgr plemsist isds inhresmec nbrnevwpeett sf abrils spefatehsinekt
nonwovenfabri c, spun-bond nonwovenfabric, spun-lace nonwoven fabric or

mel t - bl own i®rboreon abviadlelyn xi(ewpod £ ideakohar(@oingrdcstiingspaan) & (s ides ough
nonwoven fabric which is bul ky and has an excell ent cushioning property is
nost preferofdpeak).

As a result of the above, the feeling to the skin and the
cushioning property of the surface sheet can be improved.
Moreover, the excreted liquid is difficult to spread in the
longitudinal and widthwise diréctions ef the valleys, so that
leakage from the edges of the article in the longitudinal and
transverse directions thereof can be suppressed. Accordingly,
the excreted liquid is quickly absorbed by the absorbent layer
through the surface sheet whereby little residual liquid
remains on the surface sheet and a fresh and dry feeling can
be achieved at all times.

Preferably, the back of the surface sheet is fixed to the

absorbent layer at the bottom of the valley. 1In this case,



For constituent fibers to formthe above nonwoven fabrics, use canégﬁBQﬁﬁe
mai nl'y of hydrophobic synthetic fibers. The synthetic fibers can0B
exenplified by those of PE (polyethylene), PP (polypropylene), PET
(pol yet hyl ene terephthal ate), etc.; core-sheath or side-by-side type fibers
of PE/ PP, PE/ PET, etc.; and so on. The nonwoven fabrics may contain
hydrophilic fibers such as regenerated cellul ose fiber (e. g., rayon
fibers) in addition to the synthetic fibers. The fibers per se nay be
finished to. be soft i ncreasj t he. el ongati on rcentage b ans_of
| over 1 ng (TAFRRETTILY PSSR EBF AT aNprberad HHE AhPOERaYE TAHRE (1 ber s
are preferably finished to have an el ongati on percentage (nmaxi mumtensile
strain)irpéf%h%/%ﬁ%ﬂ¥§bf 120% or | ess, so that a web strength during
carding of the fibers n be maintained, If the _elongation percentage
exceeds 120% t HFSREFALEnERA ShASEAA EAGRLIAE OF AR AHEI ¢ to
prepare a sheet. Mire preferably,the elongation percentage is within a
range of 68% RYRRE RARTHIGE (FRREFHNRY e ARG dddek scanl belbed$it ai ned
to an appropriate degree, while the fibers being made sufficiently snooth.
0 5 F E B Poumed bYrRanindeng 3 Rirunadd ti 9k by lky pomi@tembEdbries £.9 /6
deniers. If the fiheness is less than 1 denier, the liquid is apt to renmain
on the surdbtEetBrerghaBopwervgnalfaird@sy deuket susfagpi Isheef atililonhaye, on
the other hand, the fineness is nore than 6 deniers, the surface sheet may
have a har émpravedasaftf feelhng andeeshbeningypEARErhY- of the sheet and
prevention of the residual liquid, the basis weight (This may be referred
to as "Metsuke" Mceprdhrdstef fbe dmventions piheng ok yalge hprowidedge of 20
ﬁ; to 120 g/ n2. The surface sheet 2 may be a single nonwoven fabric to

e a si ngrecepaycf@umanpfectuging arapgorbeant arheciar feampitdarg 2haay be
a conpounded sheet which is prepared by |am nating two or nore nonwoven
fabrics, astepswafin Figs. 2A to 3H It is optinumthat the basis weight of
the surface sheet 2 having the single |ayered structure is 85 g/n2 Wen the
surface sheet 2 i(8)apraseasnyayerenweddmofakicit shweich figr sappiiled inhe
upper nost one of the three | ayers nmay be a nonwoven fabric prepared by
sheet i ng PErPEEtErménedofiizectienshbatweenpa fifsnerlossing n@afisdamdens,
fiber length of 51 mm according to an air-through nmethod to have a basis
wei ght of 3ecghdp sha@hngt meagish tof f0I0 ¢/ ismelfaged shetetti,clandss of about 0.5
mm In this case, the core-sheath type fibers of the uppernost (first)
| ayer to contact (bhepdaeing akidnfiiminge the pueffecsblshest anfial ladruipi—-( or
dense) structure to have | ess "' 05 F EB 2003 11 tens ion thereby to
i nprove t heeoediviimg tsddehe ft auclabsoDbentte layteer, hdwedieitrhe i nt er nedi ate and
| onernost ( second and third ) layers are preferably formed of core-sheath
type fibers of athel fawsst sheping meahe haghtibdHAaky grmbues leatenaling
i nproved soft feeling. Mreover, the skin-contact side (front surface) of
the first liaydéhei suppdyénabdirecidiben wift homwoseni fahiim anxd de ternagmhige t he
so-cal led elasticity of the fibers thereby to inprove the feeling to the
t ough. Mr armpaoidd cahl ya itmwanhbwerse direction perpendicular to the

supplying direction;
the second shaping means has ribs and grooves extending
in the supplying direction and alternately arranged in the
transverse direction, each rib of which has a plurality of
recesses foriied at intervals in the supplying direction; and
the surface sheet formed in the step (a) has peaks each

compressed between the rib of the first shaping means and the



second. |l ayer, the third layer, and the back surface (non skin-con gc si@s)
of the first layer, the content of titaniumoxide in the core con@ i 2
fhe core-sheath structure is 0. 5%. G the other hand, in the
skin-contact side of the first layer, the content of titaniumoxide is 4%
As shown in Fig. 1, at the center of the surface sheet 2 of the sanitary
napkin 1, there is fornmed a skin-contact part | A of a nearly violin-shape.
As shown in Figs . 2A and 2B, along the periphery of the absorbent core 3
pl aced on the back sheet 4, the absprbent core 3 and surface sheet 2 are
pressed t oFEPAER 25 FRF FSCPRLSIRAPHAT 1 MRANS 0 VR QY R L PIRT e55£d

nor eover, the absorbent core 3 and surface sheet 2 are fixed to each other
by means oPShRURRR| B BTIRY R Hotthfe kLieihhsapdnd: RepRal 2PdsFBR, THP he

|'i ke. The skin-contact part 1A is confined within the pressed part 3a. As
shown in FFBs.secomgz\shapinganesans srind compeciiing- Bartadiainad tIAm et
corrugated configuration ( or wavy shape ) to have 05 F E B 2003 12
peaks 2A avdliayéeys ZRn@ecEndieigvesn t Beo| adgreEqaEnReadsr étt | B (Rart
direction) of the sanitary napkin 1 and alternately arranged in the

t ransver secdrresppodipgxtdi £het regerses phetbanfeappdnabaPAnNg. MEANFhown i n
Fig. 3B and Fig. 4, in each valley 2B, there is forned a connecting part 2C
rising in a convex manner ( i.e. , rising fromthe bottomof the valley 2B
in the +Z direction) . The connecting part 2C extends in the transverse
direction (X direction) BREEEFoPAESERIPIIONs OEpFHEOPRAWONEEaks 2A and 2A,
which are located at the sides of the valley 2B. Each valley 2B has a
plurality of conBégtirlg jparts pl@n | niewcishewiingy 2B, absexkenbnasttichg parts
%G are arranged at regular intervals Pin the longitudinal direction to
thgr eby fommcardimg gtoovengD émbedimento ebHnndeg i niqpvyenttiomnC. £Hea | engt h
in the transverse direction of the top of the connecting part 2Cis

pr ef er abl y lviguids reecedvgagofs ilembhtexred® ;rm nore preferably, within a range
of 2 Mmto 6 nm If it is less than 1 mm the connecting part 2C hardly
contributes to tFdgr.e3Adrsati parvial keraser seghienat onféwtr&enoalond then t he
other hand, it is nore than 10 nmm the corrugated configuration does not
provi de suflfims enh-30Atof @dlgi.ny, saardl Fligr e¥Biie, a ipardtdadnesoss sagiiidnad t o
cause hard creases di sadvantageously. The interval P ( nearly the length of
t he | ong grwicawe tHken il grefttrall inev TTB4LEB raahgeigf 15 mMmmto 30 mm nore
preferably, within a range of 5 Mfmmto 20 mm If the interval P is nore than
30 mm the shape Figst 8AI Iy appapela)y afoddheecaivugat edew thkenFgljoBpGhe

line ITIA-IIIAof Fig. 1, and Fig. 3B is a partial cross sectional
view taken along the line IIIB-IIIB of Fig. 1;
Fig. 4 is a partial perspective view of a surface sheet;
Fig. 5 is a perspective view of a multi-row mold for
shaping the surface sheet to have a corrugated configuration;
Fig. 6 is a perspective view of a convex mold for shaping
the surface sheet to have a corrugated configuration; and
Fig. 7 is a schematic view of another method for shaping

a surface sheet.

DESCRIPTION OF THE PREFERED EMBODIMENTS



13 configuration having the peaks 2A and the valleys 2B will be | owered.

If, on the other hand, the interval Pis less than 5 nm rigid feed brickB2008
increase to cause hard creases, and sofg feeling by the corrugated
configuration will be inpaired. As shown in Fig. 4, the height (h) fromthe
bottom of the valley 2B to the top of the connecting part 2C preferably
falls within a range of 20%to 80%the height (H fromthe bottom of the
valley 2B to the top of the peak 2A. Here, the heights (H and ( h ) are

measured in the irection . f _the height h I.§ .l ess. {than the | ower
Tt of the af d MR i« RGP CRRNECHICET TRy pine BB iy Eated
contribut§§ to %he restora{g_ion of the corrugated configuration. If, on the
ot her handP¥ the-REFHPY YO ht§ei X a8t I% han the upper linit of the
af orenenti oned range, the cqnnecting part 2Cis liable to contact with the
user's skin ther%b‘g' to1BrdR YHEYNFROYLRT & FEBLLAGY: BAPKEN UseRS PREt he
course of the formation of the caorrugated configuration, the surface sheet
2 is presseEPAdiBeRrbRf KRR i P IHP IV R Hfrisohke D thend nyent 18Re| §5PPed0f the
connecting_part 2C, of the valley 2B ) than in the connecting part 2C .
Ther ef or e, L AU Aer 8GR BERIsRASL EhanpoRionfigf ood® 2ADGhZAB SBERYhEECEFber
density than that of the connecting part 2C. Wth the fiber density=of the
connect i ngSPAFLORE QeFig - fadd &he KodkFect hen c siyer& Fig- i L5 2CPaghiBd made
elastic . Accordingly, when the peaks 2A are crushed, they can be readily
restored t6YPAE SeFELARRLSHEPE WRkemalwrdp iy lgme Héﬂcd#%e&’hlﬁ& Bagt 2C.
~ 5 FEB 2003 14 Wien the excreted liquid is given to the surface sheet 2,
the |iqui d2Ps i§pta tRAEpkEhdCEP®RgSLREIPHAG Frisw akey aleng thet héag two
Kezks 2A and 2A) ( but is_ stopped by the connecting part 2C having a | ow

i ber densIIP-ITBasFighe X c3kd &P Ishgw grosspregtinad ofomiSprieddi f§enore
t han necessary on the surface sheet 2 . The liquid confined within the |ong
groove 2D ¥sdpasstdonntghene Bbger bRnis corpamdkidk crfss eofuiongde viigbet 2.
As a result, the sanitary napkin 1 can absorb the excreted liquid reliably
whi | e pr evéakengatpuewdys 1LogkheA-FLEA WirilevFdg -t @ ifs Beparieinl 1orosfs t he
surface sheet 2 is nade in such a nmanner that (bottomof valley 2B) > (top
of peak 2Apestiomadevtiewgtpken alpng tBedbiseéopBIBFIPEBK 209 ,Fide & dls owi ng
effects can be expected. Firstly, when the fiber density at the top of the
peak 2A i saneprt bwker perapechdveofvidre boflyombf at kainfddeeysRBetf gditieng to
the touch can be inproved. Secondly, when the fiber density of the side
sl opes of tshdmpesidazs sud fasd)oedt dheatsartigagivdempdfin.he valley 2H i s nade
| ower than that of the top of the peak 2A, cushioning property can be
i nproved and f eelisnghownt e Fdgsh @dn aald e thepreansidarfhinabkin al tisough
the excreted liquid given to the bottomof the valley 2B is apt to spread
qui ckl y i nadnstimediedidimalindindet ingrindfy ttlereer Camposkpts:2a thisywkds et ed
liquid on the bottomof the valley 2B is prevented from spreadi ng by the
0 5 FE8 20(peimeable surface sheet (surface structure) 2; an absorbent

t core (absorbent layer) 3 which absorbs excreted liquid such as

menstrual blood and urine; and a liquid-impermeable back sheet
4, In use, the surface sheet 2 makes contact with the user’s
skin directly to receive the body fluid such as menstrual blood
excreted from the human body. The body fluid thus received is
passed through the surface sheet 2 and introduced into the
absorbent core 3 located therebelow.

The surface sheet 2 is composed of, for example, bulky



connecting part 2C and the side slopes, since the fiber densities @f5 Ehe 2003
connecting part 2C and the side slopes are relatively |Iower than that of
the bottomof the valley 2B. This resulsts in the suppression of spread of
the liquid all over the surface sheet 2 in the |ongitudinal and transverse
di rections, whereby | eakage of the excreted liquid can be prevented.
Fourthly, the rate of absorption of liquid is higher in the part having a
hi gher fiber density than in the part having a |l ower fiber density.

Qﬁf?rkf“y”?'n rdoéﬁﬁagffﬁféfﬁ%%i %%%%FE%%?W%Lr”’ie&é*%\ﬁer'ioggﬁbl?%é9%%@#—%@@% h
Litro . “Cor& i ou |
! onoi t uai A0S RBE AR SREIEHRIY nbpRkEn farti SPhby SREMieh | ™

| ongi t udi rahsverse directlons
| eakage fr the edges the napkin in th ransverse and the |Longitudinal
directi onstoachaW‘%e °§upxﬂ?g£§%g9wfln XYY DN, ef[aﬁ% Exer e?(éld Vi-ghi & agcqt?e

qui ckly absorbed into the absorbent core 3 through the surface sheet 2, so
That o | GSTRAT 9T LS s 2R § 5T ERERROE Py vl FaRete AT S5 PUYF oby
provide a fresh and dry feeling at, all tines. In the sanitary papkin 1
Using ¢ he S0 1% Theaicol Lent Gieh LR AG REREALY 24 SRS T HRESEDy t he
connecting part 2C forned. in t@g valle%é?B theregetmeen, so that the

el ongation of tHEPLGPRAELLURRETIPELS R LormiRs aPQK¥e FonwoNes i S ect i on)
can be suppressed. Accoydingly, the deformati,on of the peak 2A such as
crushi ng iﬁs?l%‘l‘n dre made H&%éfl]d’e\ﬁ‘afyéwd%fé’&b(?bt% synthgticrfgbgrsyy-The
application of the pressure of the user's baody to the skin contact part 1A
can be mad®YHFReFLel t EtBeBRcuFang &g i exemRdidd et edWur £hesapp?f ed®¥rom
%23 user's body to the skin-contact_part 1A and the peaks 2A are crushed

fedul ting (ROYEPBRYHER®h of PFhe EBPLYBEPRYULEBRAI i guPET on{ PORYERRY bERRr
hand, the geaks 2A can rise up by the elasticity_ of the.connecting part 2C
when the bbBBYePPERaLRES) s &fr e £9&F Gheatd Phes HRdnErRidy type GiBers pody.
In addition, even if the surface sheet 2 becones flat in such a manner that
the peak 2ALaRB/PRe PRAREDA €X%pahd@Rt $PLR 1 aFdRepeBYAVLBc LRBE LES may
direction ) , those peaks 2A and 2A are drawn due to a tensile elasticity
in the trafopEprde MR PN GE bR S HRRRAS rgIparrabed GaldabypshEiberf ace
sheet 2 can be easily restored to the corrugated configuration fromthe
flat state(eTHeretayen fhbepsakidnapddisiray§oothensysthehée Shbers2 fol | ow
the novenent of the user's body whereby the peaks 2A of the surface sheet 2
al ways touches tRbBesikihexs PeNcSeday be Ginighadimibs sestrky increagiing v,

si deways | eakage of the excreted liquid can be prevented and, in addition,
soft feeli f§eaplicrgahionpeentige by Beanai v doweyiag the dyamts raskdoshown
in Fig. 4, the connecting part_ 2C provided in the valley 2B connects the

sl opes of MRENPeHRENPIMG tgﬁe EiRRES ¢ hed8ofthukid @888/ ndthecofikberst d&e ops
of the peaks 2A. Therefore, the excreted |liquid excreted into one |ong
groove 2D ip¥efgrablyr fopashadotaimvRan ehgngabson DIXeRl) tREM H(MAXdMIND | n

th 0 5 F EB 2003 17 transverse direction over the peak 2A. Due to that
reason, si d@Rsyjided eskada)oint aedexcitatr 9f di0t ox Lrestraasviate diakection
can be prevented as well. Further, between two adjacent valleys 2B and 2B,

t he connectsitxgngiht slux@ngr cafrdimad oifn thgcf iheranaan baanaintgined. dikhl aced
with respect to each other in the longitudinal direction, that is; they are
st agger ed ithe helongaticoni peircgintags ogxceeda A@dalt ,theewebnrteténgtipart s
2C are formed alternately in the transverse direction. Wth the connecting
becomes insufficient and it is difficult to prepare a sheet.
More preferably, .the elongation percentage is within a range
of 60% to 100%. Within this range, the web strength can be
maintained to an appropriate degree, while the fibers being made

sufficiently smooth.



parts 2C being forned alternately in the transverse direction as adb¥E&EBt 83
restering force can be given to all the peaks 2A. In this case, noreover,
Since the long grooves 2D having the cepnecting parts 2C at the ends
thereof are also fornmed alternately in the transverse direction, even if
the excreted liquid noves to the adjacent valley 2B al ong the connecting
part 2C, the excreted liquid is retained in the | ong groove 2D and hardly
noves to the further next valley 2B. This al so prevents the sideways

| eakage effectively..As shown in_Figs., 2A .2B an h c f the
surface sheet 2 ﬁé’p%qel%ﬁsy 9 xfelaetg"?ﬁgsaﬁgopﬁggfe%gg}& %r%?\ b‘ngxf oér]lg
grooves 2D.(the vall 2B_excl usi ve af conpectjn arts, 20 . by neans of an
Shestve GHOREETTidT ThES Fienens o5 e EBREch b drer woeh e TE08  bent
core 3 and the surface sheet 2. Furthernore, in the stitﬁ.where t he

ski n- cont a®F* p&? treR LN @05 the- SHr el 38t GEFEFUBL ob AR LANEBE BRIt act
with the user's skin, the entire sanitary napkin 1 is bent in the

| ongi t udi NAICARIISALYORCEYOR; 1 &t 4 BR)ERY OFherihrndisEnest 1RReST HStRPES t he
connecti ng ﬁarts 2C are arranged at intervals in the |ongitudinal direction
and, in ad8Ranof, demiers pdrheysgifareshert dgndaveng partsane £earsfer
than that of the other parts. Accordingly, the surface sheet 2 is apt to be
bent wher efBR&iB8nnecting part 2C serves as a bending point. Due to the

bendi ng, the corrugated configuration is hardly crushed. Therefore, a close
contact of the sURf%EeW Heaasy ihamanqh the shgesyand PERYPRLAPSr 0Ly

process for manufacturing the sanitary napkin (absorbent article) will be

i || ust rat e§heregsiduahd igugd 6 tigohafbs dieiBHafThdsnparide refardad §§ t he
KOjrugat ed configuration of the surface sheet. Fig. 5 is a perspective view
fJa mul ti apdiMetsiuker) phdhe snrfacsirdiniaige is abknyithgn $rpggg -

perspective view of2a convex m)2I d 12 ( as a second shaping neans). In the
mul ti-row @8l d019/{ t¥re ¥3¢ sa/®hapi ng means ) shown in Fig. 5, the +Z side
shown in the drawing is a pushing surface 11A. In the pushing surface 11A,
a plurality of c@heefurfaceigheeth? chay ore isuoinglye aenseyem fairic to
| ongi tudinal direction (Y direction) and project in a convex shape in their
cross sect iheve ar singitanteyenedragunarurat erAidlernat iB&lyoethavsugd@eex ri bs
1la and 1lla, there is formed a groove 1lb. Here, when the width of the
convex ri b shegti 2 mag, be asamueunded ahelt whirlpis pEepaEoby d amidatinar val W
(for the transverse arrangenent of the convex ribs 1la) is W> w0. In the
convex nol &wP oft herecuondoeempf alor heainsds sihown in Figs. 2A to 3B. It
is optimum that the basis weight of the surface sheet 2 having
the single layered structure is 85 g/m’.
When the surface sheet 2 is a three-layered compounded
) sheet, for example, the uppermost one of the three layers may
be a nonwoven fabric prepared by sheeting PE/PET fibers of a
core-sheath type (fineness of 2.5 deniers, fiber length of 51
mm) according to an air-through method to have a basis weight
of 30 g/m?, a CD strength of 190 g/inch and a thickness of about
0.5 mm. In this case, the core-sheath type fibers of the

uppermost (first) layer to contact the user’s skin in use is

preferably of a filled-up (or dense) structure to have less



in Fig. 6, the -Z side shown in the drawing is a pushing surface 12!0.5 ,-'EB 2003
the pushing surface 12A, a plurality of convex ribs 12a having a
predeterm ned | ength Q are arranged injtjthe | ongitudinal direction. Between
two convex ribs 12a and 12a adjacent to each other in the |ongitudinal
direction (Y direction ) , there is forned a recess ( or hollow 12b having
a predetermned length L. Between two convex ribs 12a and 12a adj acent to
each other in the transverse direction ( X direction) , there is forned a
groove 12c, The | of t.he convex rib 12a plus the length L of the
recess 12bt"?‘§s'1‘;*‘a’&a\L ?Beqﬁ -9 RLRYE SOy fFﬁb&ﬁo’F%n‘éﬁﬁiﬁ’ﬂéﬁ‘ confBcthfig
parts 2C. In the co ve mald 12 shown in ) nor eover, recesses_ 12b
formed in ShjeHnRA Hnﬁe\m%attﬁeaeﬂnifg‘&e?q‘%t 1Becond apAHYEER I n t he
| ongi t udi nal dlrectlon (L.e.,. recesses 12b forned in a first row) are

di spl aced BPYERE PEﬁg?ﬁeB?rﬂv%Y weERed i A RORS PG AvPeof 1PRES| 8Rigkh Q of
the convex rib 12a, with respect to_recesses 12b forned in a second row
adj acent t BOLAEWFS BEICHUKE t‘Ph‘é@ highly bukky @antoho havean (inprpved $0fbw and
arecess 12 b in the (n-1)-th row are | ocated at the m dpoint between a
recess 12bferling.( ¥oyeoyeryoWerkkdmrtadteddse (fyoad sushaceheréto in
the | ongitudinal direction in the sane ( n ) -th row. These rows of the
convex ribshe2fizse iaysrgéd prefeyably added with oo iraninmepyafs Win
the transverse direction. As in the nulti-row nold 11, when the wi dth of
the convex toi retpge £heg so-calledaelastiicinyt bE itheefiders shermpbyctavex
ribs 12a in the transverse direction is W> wl. Here, between the width w0
of the conigpnovie the Seeldagntibt theotoughd Mormdngwi fdarliywl iaf thiee
wvex rib 12a of the convex nold 12, there is a relation of wO > wl. The
ulti-row ssiapntl Jawerontes kbiddllayerm amskttld Wack epbdesendndine
assenbly. A nonwoven fabric to formthe surface sheet 2 is placed on the
mul ti-row raich-tontiadt sidepushithe firsackagen, bdiengodiceattell tipaardigm Then,
t he nonwoven fabric is pressed fromthe above by the convex nmold 12 with

t he pushi ngwside auéhexzorecngpdnestiaiitiewone-sheashastesture thdr.&%i.s
formed the corrugated configuration shown in Fig. 4. Here, the nonwoven
fabric is presbedobeendandhéncone ekin-wontacsf side ofiithie- fovswdlayekd, (the
first shaping neans) and the groove 12c of the convex nold 12 (the second
shapi ng nearis) adrerenuport thictgoeiakn xide fim Bd. | n addition, the nonwoven
fabric is pressed between the convex rib 12a of the convex nold 12 and the
groove 11b of theandhawr dwm dlgd 11 whetbepoentbe vfl thy 2irfscd ahmezt
Further, at the part corresponding to the recess 12b of the convex nold 12,
t he nonwoveh dfabhecsamsifarymedphkiinhl { hEhexmnecformgepar sk2G-shnthct pdmicat ed
within the valley 2B and raised into a convex shape. Since the pressure
appl i ed to lhefcamentinygipain-2Gabet weks sthioernnbh dsidisl. Apcark® 2Bs aldnd F E
B 2003 21 relatively low, the fiber density of the connecting part 2C
becones | owthapdmiphmmen odl thadybsiesibenbaehreas pbapadesh wihiehbabk peadt 2A
ang valley 2B Moreover, there is a relation of wO > wl where wO is the

wi dt h of the, cdreveksorbeftaafe Brendnshtrifacevs medtd 214 repdessel tegétize dt h
of the convex rib 12a of the convex nold 12. Accordingly, the size in the
transverse torfsim @npekstkd patteda. At this pressed part 3a, moreover,

the absorbent core 3 and surface sheet 2 are fixed to each other
by means of adhesion using a hot melt adhesive, thermal fusion,
or the like. The skin-contact part 1A is confined within the
pressed part 3a.

As shown in Figs. 1, 2A, 2B, 3A, 3B and 4, the skin-contact

part 1A is of a corrugated configuration (or wavy shape) to have



2B becones smaller than the size in the transverse direction of the E
2A, as shown in Fig. 2A. Fig. 7 is a schematic di agram show ng anot Her ?@B‘m
for formng the corrugated configuratigm of the surface sheet. In Fig. 7,
the outer peripheral surfaces of two rollers are opposed to each other. The
nuneral 21 indicates a roller where the surface shape of the nmufti-row nold
11 (the first shaping neans ) is arranged as a roll; the nuneral 22
indicates a roller where the surface shape of the convex nold 12 ( the
second shapin ans) rra - ? The . ro 1 rotates
count er ol oBRARS AR T HEEYS L x%%“&b?&t’éétéﬁo]c%ﬁ%té‘ i1 RIFERERGH: p
bet ween t he rZPJIer 21 aﬁg t he ro ler 22 is ch that a convex rib 22 8 of
the roller (3 YSL ek e?lh‘?:@W%ngaﬁﬁéndnanélﬁlﬁﬁrqa%e#%PFEF“ET
Accordingly, when a band-shaped nonwoven fabric (such as a nufti-|ayered
nonwoven f &Br"rlte)‘ tranpHeEr ecH IR I (Xt ras hian 291 Fh@ saitary é‘lap’éénf rom
the left end of the drawing, the corrugated configuration of the peaks 2A
and val | eyd -2BAS| showh cin Figg 3B R FppoR 2241 1RALLVifdd@n 3 BratheIeC ar e
formed at regular intervals P in the valleys 2B, are continuously fornmed on
the nonwové# farmed RGANNECtdng PaEIN2tha Lsiiget inmicenvekaapnelr 12 and t he
roller 22. This nonwoven fabric is used for the surface sheet 2. It is
preferred miginch&renl thehotkem 10f dthe Vallely @BsinithedtR22izestiem -heat ed
at 70C to 160C. This inproves the noldability of the corrugated
confi gur at iThe geanersisgnpartig qrbeandsCimsheohpansverpe dirrcician (khere
the nonwoven fabric is nmerely pressed between nolds w thout heating, and
t her ef ore, diF@ptdcn ptevenrect sddegelopag ofitwsf peakpel Ande? hatwhiaihy,
?eiore the pressing step with the nolds 11 and 12 or the rollers 21 and 22,
nonwov @&¥ € dociategagt behe rssites of bhepuatlay 2By ofgichprahdeyi 2@ had | ers

heated at 70C to 160C, or by blowng a hot air, for exanple. Further,.
after the ghapiurplsitap dfy qumessmitiipqipbartshet, for exanple, a cold air may
be bl own to the nonwoven fabric. This can nake the distortion of the shape
much | ess duri ng toraeharakeley @B, hehese Wenmtantiing paotes efetdwranged ary
napkin 1, the absorbent core 3 is placed on the back sheet 4, and the
surface shext r2gulas jregarals iPsisdier posgdtabdne ltdier exdisiorbénttiverabB and
t he peripheral portions of the back sheet 4 outside the absorbent core 3.
Here, a hotfowmta athmsi geodwe pab t batvgenppwoedotinechéngbparbeng2Cecorehs, at
the surface on the liquid-receiving side thereof. The hot nelt adhesive is
al so 0 5 FEBy9dn28hepptansdrens e dereatkioshetithe tdp @f thsutonnéchidmgsi on
by neans

' part 2C is preferably within a range of 1 mm to 10 mm, more

preferably, within a range of 2 mm to 6 mm. If it is less than
1 mm, the connecting part 2C hardly contributes to the
) restoration of the corrugated configuration. 1If, on the other
hand, it is more than 10 mm, the corrugated configuration does
not provide sufficient soft feeling and therefore, it becomes
so rigid as to cause hard creases disadvantageously.
The interval P (nearly the length of the long groove 2D)
is preferably within a range of 5 mm to 30 mm, more preferably,
;:Jithin a range of 5mm to 20 mm. If the interval P is more than

30 mm, the shape restoring property of the corrugated



of the hot nelt adhesive, a lam nate of the back sheet 4, the absoQbgep B 2009
core- 3 and the surface sheet 2 is fornmed to have such a cross-sectiona
‘structure as shown in Figs. 2A and 2B.13he above-nentioned |lamnate is
further sandw ched and pressed between pressure rollers under heat to
thereby formthe pressed part 3a in such a violin shape as showmn in Fig. 1.
EXAMPLE A sanitary napkin including a corrugated surface sheet (A forned
W th connecting parts 2C and anot her sanitary napkin including a corrugated
surface sheet Wi th na connecting p re d s cted to
eval uat i OIFCt'bfs’t%‘r oaﬁ Naving khe: pe g& %‘r@ ET‘%\A)’Qfg%%%a:P}? d%tlttﬁlbfoﬁ)eof a
conpounded sheet to_he used for surface sheets et hyl ene)./ PET
(poIyethyI%ﬂﬂ?qﬁﬂrﬂaﬁFhaPQtE?GCBFge§hg3Pﬂ rt P8 PB%?égﬁa% Yy e85 s of
2.5 deniers and a fiber l.ength of 51 mmwere made into a sheet forn1by

ai rt hr ougt? MR HJd-38 Feeddng él’lllr&nMS:éﬁaﬁ&bFPccﬂ‘é%?n@aé baRERSERI R of 30
g/n2 a CD strength of 190 g/inch and a thickness of 0.5 mm Three sheets

t her eof wes@ft fimeddngdby & FREEUSaHEURRRELIIRERE Lo iddi PRCHIRHH]SE - t he
corrugated surface sheet (A) forned with connectlng parts) . ~05FEB
2003 24 The nul tAs SRWRoLE 149 ( deethrgheEghhidriefrRe Hae fiathen of the
convex rib 1la was 5 nmand the interval Win the transverse direction was
5 nm and tvelbeynastaothe oQ SEcthk gongeatliagepaht depgrfenabdy fakleonvex
rib 12a was 3.5 nm the Iength L of the recess 12b was 2 mmand the |l ength
Q of the cehvkRinra Fange afs20%5tenfiGethehbaightatt BoTamEhgobottom of
respectively, and the aforenentioned conpounded sheet was pressed and

heat ed forthesexbry 2Bdte thedgm efsthon pgale@Akgf Haner dippired gbssr (Gat ed
guBface sheet fornmed with connecting parts 2C was prepared. (Specification
f/the corandatkl ane igasugiedein(B)e v dinestdomecL Enghedraigmndg hulsi - r ow
nol ds 11 identical to above (height hI =5 mmn interval Win the transverse
di recti on feSsmthanertdeployvared ianid tdf tiier afenenentiogtedpovanded theet was
pressed between the two multi-row nolds fromtop and bottom whereupon a

cor r ugat edcsunntateénghsatt BCt handly eondatibvg-qsat ¢ tiees rpstpaatdon(af thest for
eval uati ng shape-restoring property (Specification of sanples) Each of the
af or enent i gnedugatkdceosfiéegisatApnandl f B)omashe withien diandsi tdheohedghm x 50
nm and pl aced on an absorbent core 3 which was prepared by bl endi ng wood
pul p havi nghg hasheresilpn tife LpPeg/ ARmiitt bf S (a SupmrenAbisordsk rianBel, y mer )
of 30 g/n2 followed by pressing into a flat shape to have a thickness of 2
mm to thertdleycpnepat éng peartple icf laabari tacyntapkiwitlf Thet uset o kfiior

eval uati ng shape-restoring property) O5FEB?2003 257 mM of liquid
(artifici althesrdtyr dal priovdde was cdioprad lentfedlliags oo ade sisest. of each
sanple at the flowrate of 7

In the course of the formation of the corrugated

configuration, the surface sheet 2 is pressed more forcibly in
the long groove 2D (the part exclusive of the connecting part
2C, of the valley 2B) than in the connecting part 2C. Therefore,
in the surface sheet 2, the long groove 2D has a higher fiber
density than that of the connecting part 2C. With the fiber
density- of the connecting part 2C being made so lower, the
connecting part 2C can be made elastic. Accordingly, when the
peaks 2A are crushed, they can be readily restored to the

original shape by the recovery of the connecting part 2C.



m/mnute and allowed to stand for 30 seconds. After standing, each sanple
pi ece was applied with a load of 50 g/cn2 for 5 mnutes and the hei@ﬁﬂﬂﬁﬂzwg
of the peak 2A after the | oad was reIeFQed was neasured. Al so, the height
HO of the peak 2A before applying the | oad was neasured. It was defined
that (shape-restoring rate) - [(height HL after applying load) / (height HO
before applying load) ] x 100 and an eval uation was carried out by
conparing the surface sheet (A) with the surface sheet (B). (Result of the
test for evaluating shape-restoring property) A: shape-restoring rate of
the corrugated dheMaddespEsretsdmddaniich 18oaA%ER hY Pae tSUELagrHieet
shape-restoring rate of the corrugated surface sheet with no connecting
part = 40%{( DheTdiguidriantudc Agreast alangorne oA IFPPESsEBN( 1 e,
(Specification of sanples) The sanple was nearly the sane as that for the
above mentbefween &so pepkevad ind Fd it hbuship s trapneast biygtpeopringciekre® pt
that the size of the individual surface sheets (A and (B) was nade 50 nmm x
100 nm ( Teastt 26 hevihgra éhed Fdbergdensibyat i g r drhecewpresedohdayidal of
artificial nmenstrual blood was absorbed by each sanple. 05 F E B 2003 26
A | oad of Bs gne¥endedafpbinesipreading marpitbaantecdssahy cknsbe gurfameer the
| oad was neasured. Then each sanple was applied with a |load of 47 g/ n2 and
al | oned t oskeena .f oThé( iguidt esn £ Med widthdmdi ing longeytaxack Bsis passedd to 3
g/nm2 and allowed to stand for 3 m nutes and the thickness (b) of each
sanpl e wasimeastihedabdsteshent ncprat {Rjodglomhomurrsaeosheeted@ch Banpl e was
calculated fromthe fornula that restoring rate (%9 _ (b/a) x 100. (Result
of the testefolteveoheatamitaegtrmapkinn foaamabsobe shieorxchetedeligafidri ng
rrate from conpression of the corrugated surface sheet fornmed with

necti ngrpaiably Gh¥derpreventliingheidewtgsi hgakage.from conpressi on of
t he corrugated

Further, when the fiber density of the surface sheet 2
is made in such a manner that (bottom of valley 2B) > (top of
peak 2A) > (connecting part 2C) = (side slope of peak 2A), the
following effects can be expected.

Firstly, when the fiber density at the top of the peak
2A is made lower thgn“that of the bottomof the valley 2B, feeling
to the touch can be improved.

Secondly, when the fiber density of the side slopes of
the peaks 2A and 2A located at the sides of the valley 2B is
made lower than that of the top of the peak 2A, cushioning
property can be improved and feeling to the touch can also be
improved.

Thirdly, although the excreted liquid given to the bottom
of the valley 2B is apt to spread quickly in the longitudinal

direction of the surface sheet 2, the excreted liquid on the

bottom of the valley 2B is prevented from spreading by the



surface sheet with no connecting part = 50% or |ess As understood fBdnfEB <003
results of the evaluation tests, the corrugated surface sheet (A) forned
with the connecting parts is better than the corrugated surface sheet ( B)
Wi th no connecting part in both terns of shape-restoring rate and restoring
rate fromconpression. In the corrugated surface sheet fornmed with the
connecting parts, noreover, it is possible to adjust the shape-restoring
rate and the restoring rate fron1conpression by increasing or decreasing

the connecting parts in nunb 0] F.E B 2003 27 As _has been descrlbed
in detail YEH& P%rt@ﬁea%%fab%‘rﬂe S1PPEF e SOPCEHAS AVRAT dGNSHdS eSS
excel l ent soft feeling and cushioni ng propert In addition, when the body

pressure #pplthal GRNERE 10G PATE <hedfdi §heef bdR FLORIR a%H trerlé’éﬂvr?glyand
cushioning property can be restored to the initial state rlor to
appl i cat i obPWRT tHhah S tpPEsEheebOHReR Of ddifpivRddscaRpr i Brhy refihtused in

this specification is taken to specify the presence of stated features,
i ntegers, i®dp® 8UPPEAPEACAISE ISMredcest Hdte gliqélldd%ll 937 EBerpr tace
addition of one or nore other features, integers, steps, conponents or
groups t heskeét 2A|J.nrm@ﬂommt@@gr@ﬁeapdmrgaravmmémscnaoe%é&ﬁmm and
described, the inventionis not limted to the enbodi mrents shown.
Therefore,lehbageo@é tiietéxcrevedt lbguid ¢an drelgpreveneedi mited solely by
the scope of the clains that follow 05 F EB 2003 28 1. An absorbent
article conpri si henabhlps dthee matieapdr abhadrpt Lo fl-ldsraishldlse hagheoviem
fabric surface sheet placed on a liquid-receiving side of the absorbent
| ayer for therpaktihayiswcachidhetifiber fdemmitiyethanain biwy pastt havabgor bent
423| wherein the surface sheet is of a corrugated configuration to have
eys

and Jmedes fabeendengity. a Aargidinglnel tierextreredfl iiqudidatioehe and
alternately arranged in a transverse direction perpendicular to the
| ongi t udi ndhtdi thet ilong abomeerd rcagache vailiaylhasnaredumeedt ingo pahe
rai sed to connect between two adjacent peaks. 2. The absorbent article as
set forth absordemtkond?hroudhet teboetbmuf phae vatdeyeas s Jheeefloapees of
the two peaks. 3. The absorbent article as set forth in claim2, wherein
each val | exheasxarptedadiduidfiscdbféttuby fpaspreadr angede abnlge.guldanal

intervals in the |ongitudinal direction.

and the transverse directions of the valley whereby the leakage
from the edges of the napkin in the transverse and the
longitudinal directions can be suppressed. In addition, the
excreted liquid can be quickly absorbed into the absorbent core
3 through the surface sheet 2, so that no residual liquid is
present on the surface sheet 2 to thereby provide a fresh and
dry feeling at all times.

In the sanitary napkin 1 using the surface sheet 2, the
two adjacent peaks 2A are connected by the connecting part 2C
formed in the valley 2B therebetween, so that the elongation
of the surface sheet 2 in the transverse direction (X direction)

can be suppressed. Accordingly, the deformation of the peak

2A such as crushing in flat or falling sideways due to the



4. The absorbent article as set forth in claim3, wherein the inte6§3_1 of
the eonnecting parts in the longitudinal directionis from5 mto E-fn2003
0 5 FEB 2~8~ "' 29 5. The absorbent arthgle as set forth in claim4, wherein
the connecting parts are staggered in the |longitudinal direction, between
two adj acent valleys. 6. The absorbent article as set forth in claiml1,
wherein the length in the transverse direction of the top of the connecting
part is froml1l mmto i0O mm 7. The absorbent article as set forth in claim
1, wherein the height size (h) fromthe bottomof the valley to the top of
t he connecAPmgiqation £F sthe itpressurame bhe 2096¥ o5 S008Y He Highikize (H)
fromthe bottomof the valley to the top of the peak. 8. The absorbent
article asceRtacorpary nld|eambe nde edhffheullrtacece®eet has a | ower
fiber density in the connecting part than in the valley exclusive of the
connecting part.Een Hfeaabavgeatessusie|is appsaedf brem the gsgrisibodier ei n
the surface sheet has a higher fiber density in the bottomof the valley
than in t heot tpeofskime-quadiact part QA5 and: Ehe(0p8aRe 20 ame abeshednt
article as set forth in claim9, wherein the surface sheet has a higher
fi ber densréyulnihgein opeDdrmaeiqrakt tthen dormigatsddecof ighezapéak, ad. The
absorbent article as set forth in claim 10, wherein the surface sheet has a
hi gher fi behedetlséet yhamd ; Hehd geakfs RRecprakisbanp iby thhe edastdtiny ert and
in the side of the peak, and the fiber density in the connecting part is
equal to othbighwetedtimg tdeatt 20 vhensthie boidyt peepsake if defireasesiodbent
article as set forth in claim1l1, wherein the back of the surface sheet is
fixed to the sheaidestentyef tite userict bodyof Iheaddltiyn, Erenlli€ aheor bent
grte)icle as set forth in claim1l, wherein the surface sheet is a | am nate of
-pluralitguefanensheet I dadomescdinai hhngudily dr aphaercthabetise peak 2AF E B
2003 31 14. A process for manufacturing an absorbent article, conprising
the steps ahd i ppaRIN egpanddntive nrhabriet s ewimdet iors ypdiredtiong ,
predeterm ned direction, between a first shaping neans and a second shapi ng
means to fehdsa pyakeCEA HIRERA apd dbawnldee iy antdehs xlageldet itidypda sheet
on a liquid receiving side of an absorbent |ayer, wherein

the transverse direction of the connecting part 2C whereby the

surface sheet 2 can be easily restored to the corrugated
configuration from the flat state.

Therefore, the peaks and valleys of the surface sheet 2
follow the movement of the user’s body whereby the peaks 2A of
the surface sheet 2 always touches the skin of the user at an
optimum pressure. Accordingly, sideways leakage of the
excreted liquid can be prevented and, in addition, soft feeling
and cushiony feeling can be maintained at all times.

As shown in Fig. 4, the connecting part 2C provided in
the valley 2B connects the slopes of the peaks 2A at the sides
thereof and does not connect the tops of the peaks 2A. Therefore,
the excreted liquid excreted into one long groove 2D is hardly

flown into another long groove 2D adjacent thereto in the
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di rection perpendicular to the supplyiyg direction; the second shaping
means has ribs and grooves extending in the supplying direction and
alternately arranged in the transverse direction, each rib of which has a
plurality of recesses forned at intervals in the supplying direction; and
the surface sheet forned in the step ( a ) has peaks each conpressed
between the rib of the first shaping.nmeans and th roove of the second
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shapi ng neg and the rib of .the second sh ng neans and connecti ng
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part corresponding to the recesses of the=second shapi ng neans.
Al . AU. A. mr@%ngn can be prevented as well.
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is actually brought into contact with theuser’s skin, theentire
sanitary napkin 1 is bent in the longitudinal direction (Y
direction) to fit the user’'s body. In this, the connecting
parts 2C are arranged at intervals in the longitudinal direction
and, in addition, the fiber density of the connecting parts 2C
is lower than that of the other parts. Accordiﬁgly, the surface
sheet 2 is apt to be bent where the connecting part 2C serves
as a bending point. Due to the bending, the corrugated
(T) configuration is hardly crushed. Therefore, a close contact
of the surface sheet 2 to the user is improved.

Hereinafter, a process for manufacturing the sanitary
napkin {absorbent article) will be illustrated.

Fig. 5 and Fig. 6 show molds (shaping means) for forming
the corrugated configuration of the surface sheet. Fig. 5 is
a perspective view of a multi-row mold 11 (as a first shaping
means) and ’Fic.;. 6 is a perspective view of a convex mold 12 (as
a second shaping means).

In the multi-row mold 11 (the first shaping means) shown
in Fig. 5, the +2 side shown in the drawing is a pushing surface
11A. In the pushing surface 11A, a plurality of convex ribs
l1la, which continuously extend in the longitudinal direction
(Y direction) and project in a convex shape in their cross
section, are arranged at regular intervals W. Between two

convex ribs 1lla and 1la, there is formed a groove 1lb. Here,

when the width of the convex rib 1la is w0, its relation with
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U, 8M 10% the interval (for the transverse arrangement of the convex

ribs 1lla) is W > w0.

In the convex mold 12 (the second shaping means) shown
in Fig. 6, the -Z side shown in the drawing is a pushing surface
12A. In the pushing surface 12A, a plurality of convex ribs
12a having a predetermined length Q are arranged in the
longitudinal direction. Between two convex ribs 12a and 12a
adjacent to each other in the longitudi;xal direction (Y

() direction), there is formed a recess (or hollow) 12b having a
predetermined length L. Between two convex ribs 12a and 12a
adjacent to each other in the transverse direction (Xdirection),
there is formed a groove 12c. The length Q of the convex rib
12a plus the length L of the recess 12b is equal to the interval
P of the aforementioned connecting parts 2C.

In the convex mold 12 shown in Fig. 6, moreover, recesses
12b formed in any one of rows in which the convex ribs 12a are
arranged in the longitudinal direction (i.e., recesses 12b
formed in a first row) are displaced by the length of P/2, which
is nearly one-half of the length Q of the convex rib 12a, with
respect to recesses 12b formed in a second row adjacent to the
first row. That is, a recess 12b in the (n+l1)-th row and a recess
12 b in the (n-1)-th row are located at the midpoint between
a recess 12b in the (n)-th row and another recess 12b adjacent

thereto in the longitudinal direction in the same (n)-th row.

These rows of the convex ribs 12a are arranged at regular
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direction is W > wl.

Here, between the width w0 of the convex rib lla of the
multi-row mold 11 and the width wl of the convex rib 12a of the
convex mold 12, there is a relation of w0 > wl.

The multi-row mold 11 and convex mold 12 form a set of

() embossing die assembly. A nonwoven fabric to form the surface
sheet 2 is placed on the multi-row mold 11 with the pushing
surface 11A being directed upward. Then, the nonwoven fabric
is pressed from the above by the convex mold 12 with the pushing
surface 12A being directed downward. As a result, there is
formed the corrugated configuration shown in Fig. 4.

Here, the nonwoven fabric is pressed between the convex
rib lla of the multi-row mold 11 (the first shaping means) and
the groove 12c of the convex mold 12 (the second shaping means)
whereupon the peak 2A is formed. In addition, the nonwoven
fabric is pressed between the convex rib 12a of the convex mold
12 and the groove 11lb of the multi-row mold 11 whereupon the
valley 2B is formed. Further, at the part corresponding to the
recess 12b of the convex mold 12, the nonwoven fabric is formed
with the connecting part 2C which is located within the valley
2B and raised into a convex shape. Since the pressure applied

to the connecting part 2C between the molds 11 and 12 is
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$10{2£§%£3e£y]fk@, the fiber density of the connecting part 2C

becomes low, as has been already described, as compared with
the peak 2A and valley 2B.
Moreover, there is a relation of w0 > wl where w0 is the
width of the convex rib lla of the multi-row mold 11 while wl
is the width of the convex rib 12a of the convex mold 12.
Accordingly, the size in the transverse direction of the valley
2B becomes smaller than the size in the transverse direction
(j) of the peak 2A, as shown in Fig. 2A.
Fig. 7 is a schematic diagram showing another step for
forming the corrugated configuration of the surface sheet.
In Fig. 7, the outer peripheral surfaces of two rollers
are opposed to each other. The numeral 21 indicates a roller
where the surface shape of the multi-row mold 11 (the first
shaping means) is arranged as a roll; the numeral 22 indicates
a roller where the surface shape of the convexmold 12 (the second
shaping means) is arranged as a roll.
The roller 21 rotates counterclockwise while the roller
22 rotates clockwise. The relationship between the roller 21
and the roller 22 is such that a convex rib 22a of the roller
22 comes between convex ribs 2la and 2la of the roller 21.
Accordingly, when a band-shaped nonwoven fabric (such as a
multi-layered nonwoven fabric) is inserted between the roller
21 and the roller 22 from the left end of the drawing, the

corrugated configuration of the peaks 2A and valleys 2B, inwhich
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d let out from the right end of the rolier 21 and the roller
22. This nonwoven fabric is used for the surface sheet 2.
It is preferred that the molds 11 and 12 or the rollers
21 and 22 are both heated at 70°C to 160°C. This improves the
moldability of the corrugated configuration and the connecting
part 2C, as compared with the case where the nonwoven fabric
. is merely pressed between molds without heating, and therefore,
Ehey are prevented from getting out of shape. Alternatively,
before the pressing step with the molds 11 and 12 or the rollers
21 and 22, the nonwoven fabric may be preheated by passing
through preheating rollers heated at 70°C to 160°C, or by blowing

a hot air, for example.

Further, after the shaping step by pressing under heat,

-

for example, a cold air may be blown to the nonwoven fabric.
This can make the distortion of the shape much less during
conveyance.

In the manufacturing process of the sanitary napkin 1,
the absorbent core 3 1s placed on the back sheet 4, and the
surface sheet 2 thus prepared is superposed above the absorbent
core 3 and the peripheral portions of the back sheet 4 outside
the absorbent core 3. Here, a hot melt adhesive is partially
applied to the absorbent core 3, at the surface on the

liquid-receiving side thereof. The hot melt adhesive is also
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of the ot melt adhesive, a laminate of the back sheet 4, the
absorbent core 3 and the surface sheet 2 is formed to have such
a cross-sectional structure as shown in Figs. 2A and 2B.
The above-mentioned laminate is further sandwiched and

pressed between pressure rollers under heat to thereby form the

pressed part 3a in such a violin shape as shown in Fig. 1.

- EXAMPLE
A sanitary napkin including a corrugated surface sheet
(A) formed with connecting parts 2C and another sanitary napkin
including a corrugated surface sheet {B) with no connecting part
were prepared and subjected to evaluation tests. Details are

described hereinbelow.

(Specification of a compounded sheet to be used for surface
sheets)

PE (polyethylene)/PET (polyethylene terephthalate)
core-sheath type fibers having a fineness of 2.5 deniers and
a fiber length of S1 mm were made into a sheet form by air-
through method to prepare a nonwoven fabric having a basis weight
of 30 g/m’, a CD strength of 190 g/inch and a thickness of 0.5
mm. Three sheets thereof were laminated to form a compounded

sheet.

(Specification of the corrugated surface sheet (A) formed with

connecting parts)



U& () -f EEEEEEEFFbC 104!! 10% h& ()- & 10% h& ()-"10% h& ()-' 310% h&0{®)F&B 2003

U 10-U 10 USM 10% U&' () - FG GGGNI | aBbC 104!! &10% h& () -1 M 10% h& () -

1 0&&109h& () - Y1 10% h& () - F& 10% h& () g 10% h&' ()-| | | KKKKKK~_@ 104!!, 10%
'()-0""10% U& ()-F 10 h 10 h 10 h, K % hé& ( , *8&109%Mh& () - (& 10%

h

S

() - KKMM NKNNaB~_@ 104! !1 : '10%)U& () &'10%)U& () 10%
()-Ty 9y10%JU& ()-3 "110% U&' ()-1 10% U& ()-NNN CECOCCaB~ @ 104!!, 110%
()-!H&( %A 0%JUL ()-&310% U&' ()-$9!10% U&' ()-F "10% U& ()- 10%
() - 2P<PVvPPP, %Q QE:/ 10 U 10 ) .
The multi-row mold 11 (See Fig. 5) where the height hl

&R

of the convex rib 1lawas 5 mm and the interval W in the transverse
direction was 5 mm and the convex mold 12 (See Fig. 6) where
the height h2 of the convex rib 12a was 3.5 mm, the length L
of the recess 12b was 2 mm and the length Q of the convex rib
12a was 2.5 mm were heated at 80°C and 90°C, respectively, and
the aforementioned compounded sheet was pressed and heated for
) 1 second under a compression of 50 kgf whereupon a corrugated
(j) surface sheet formed with connecting parts 2C was prepared.

(Specification of the corrugated surface sheet (B) with no

connecting part)

Two multi-row molds 11 identical to above (height hl =
S mm; interval Win the transversedirection =5 mm) were prepared
and the aforementioned compounded sheet was pressed between the
two multi-row molds from top and bottom whereupon a corrugated
surface sheet with no connecting part was prepared.

(1) Test for evaluating shape-restoring property
(Specification of samples)

Each of the aforementioned surface sheets (A) and (B) was
cut into a size of 50 mm x 50 mm and placed on an absorbent core
3 which was prepared by blending wood pulp having a basis weight
of 120 g/m* with SAP (Super Absorbent Polymer) of 30 g/m’ folldéwed
by pressing into a flat shape to have a thickness of 2 mm, to

thereby prepare a sample of a sanitary napkin.

(Test method for evaluating shape-restoring property)
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7 ml of liquid (artificial menstrual blood) was dropped
onto the surface sheet of each sample at the flow rate of 7
ml/minute and allowed to stand for 30 seconds.

After standing, each sample piece was applied with a load
of 50 g/cm’* for 5 minutes and the height H1 of the peak 2A after
the load was released was measured. Also, the height HO of the
peak 2A beforé applying the load was measured.

It was defined that (shape-restoring rate) = [ (height

() Hl after applying load)/(height HO before applying load)] x 100

and an evaluation was carried out by comparing the surface sheet

(A) with the surface sheet (B).

(Result of the test for evaluating shape-restoring property)
A: shape-restoring rate of the corrugated surface sheet

formed with connecting parts = 60%

B: shape-restoring rate of the corrugated surface sheet

with no connecting part = 40%

(2) Test for evaluating restoration from compression
(Specification of samples)

The sample was nearly the same as that for the above-
mentioned test for evaluating the shape-restoring property
except that the size of the individual surface sheets (A) and
(B) was made 50 mm x 100 mm.

(Test method for evaluating restoration from compression)

7 ml of artificial menstrual blood was absorbed by each

sample.
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Then each sample was appiied with a load of 47 g/m’ and
allowed to stand for 10 minutes.
After standing, the load was returned to 3 g/m’ and allowed

to stand for 3 minutes and the thickness (b) of each sample was

measured.
Restoring rate (%) from compression of each sample was
calculated from the formula that restoring rate (%) = (b/a) x

100.

(Result of the test for evaluating restoration from
compression)

A: the restoring rate from compression of the corrugated
surface sheet formed with connecting parts = 55% or more

B: the restoring rate from compression of the corrugated

surface sheet with no connecting part

50% or less

As understood from the results of the evaluation tests,
the corrugated surface sheet (A) formed with the connecting
parts is better than the corrugated surface sheet (B) with no
connecting part in both terms of shape-restoring rate and
restoring rate from compression.

In the corrugated surface sheet formed with the
connecting parts, moreover, it is possible to adjust the
shape-restoring rate and the restoring rate from compression

by increasing or decreasing the connecting parts in number.
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sheet is released, the soft feeling and cushioning property can
be restored to the initial state prior to application of the
body pressure.
Here, ‘'comprises/comprising' when wused in this
() specification is taken to specify the presence of stated
features, integers, steps or components but does not preclude
the presence or addition of one or more other features, integers,
steps, components or groups thereof.
Although various exemplary embodiments have been shown
and described, the invention is not limited to the embodiments
shown. Therefore, the scope of the invention is intended to

be limited solely by the scope of the claims that foliow.
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a ligquid-receiving side of the absorbent layer for introducing
excreted ligquid from the human body to the absorbent layer,
wherein
the surface sheet is of a corrugated configuration to have
valleys and peaks extending in a longitudinal direction of the
(( ) article and alternately arranged in a transverse direction
perpendicular to the longitudinal direction, and wherein
each valley has a cbnnecting part raised to connect

between two adjacent peaks.

2. The absorbent article as set forth in claim 1,
wherein the connecting part connects side slopes of the two

peaks.

) 3. The absorbent article as set forth in claim 2,
wherein each valley has a plurality of connecting parts arranged

at regular intervals in the longitudinal direction.

4. The absorbent article as set forth in claim 3,
wherein the interval of the connecting parts in the longitudinal

direction is from 5 mm to 30 mm.



10%1& () -1~ " 109& ()-n¥g 10%m& ()-Y ! 10%m& ()-1t"45aB7@ 10 05 FEB 2003
10m8> 10%1& () - 69! 10%1& ()-, M 10%1& ()-!S f)&L0%& () -

(10%1& () - &10%M& ()-567IJMMN@ 10 10n8M2A9%| & ()- & 10%| & ()-1 10%4| & () -
109 & ()-M-10%} & ()- 10m 10mx?a?N@ 10 10m, (g 10%} 4| & ()- & 10%}| & () -
109% & ()-110% & ()- 10%} & ()-!&10% | & () - ?ybC 10

10m 9109%4| & ()-s' 10%4| & ()- 104 104 104

M 109%4& () -. M 10%| & () -, 10%}| & () -/ kTdEbC 10 10m &l 10%}] & ()

10018 () 0% () 1RIOULS bhne! LMK e YO 0) 5 0-HLATRCA30 10m
10%4| & () -1 - 10%'& () - RS 5 %1% () @O0%[ & {

106 G & (o gﬁoorﬁ%ﬁo%iff‘ﬁé%@ﬁ%ﬁ% 4%%%**#%&?%‘%‘@&% 91504 ()-

610%H & ()3 dectitW@bdchiden 'Y HL Lene WAl L) - +VaBYNC 10

6. The absorbent article as set forth in claim 1,
wherein the length in the transverse direction of the top of

the connecting part is from 1 mm to 10 mm.

(/) 7. The absorbent article as set forth in claim 1,
wherein the height size (h) from the bottom of the valley to
the top of the connecting part falls within a range of 20% to

80% the height size (H) from the bottom of the valley to the

top of the peak.

8. The absorbent article as set forth in claim 1,
wherein the surface sheet has a lower fiber density in the

connecting part than in the valley exclusive of the connecting

) part.

9. The absorbent article as set forth in claim 1,
wherein the surface sheet has a higher fiber density in the

bottom of the valley than in the top of the peak.
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11. The absorbent article as set forth in claim 10,
wherein the surface sheet has a higher fiber density in the top
of the peak than in the connecting part and in the side of the
peak, and the fiber density in the connecting part is equal to

{/) or higher than that in the side of the peak.

12. The absorbent article as set forth in claim 1,
wherein the back of the surface sheet is fixed to the absorbent

layer at the bottom of the valley.

13. The absorbent article as set forth in claim 1,
wherein the surface sheet is a laminate of a plurality of

nonwoven fabrics containing hydrophobic fibers.
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(b) placing and fixing the surface sheet on a liquid-
receiving side of an absorbent layer, wherein
the first shaping means has ribs and grooves extending
{i) in the supplying direction of nonwoven fabric and alternately
arranged in a transverse direction perpendicular to the
supplying direction;
the second shaping means has ribs and grooves extending
in the supplying direction and alternately arranged in the
transverse direction, each rib of which has a plurality of
recesses formed at intervals in the supplying direction; and
the surface sheet formed in the step (a) has peaks each
compressed between the rib of the first shaping means and the
groove of the second shaping means, valleys each compressed
between the groove of the first shaping means and the rib of
the second shaping means, and connecting parts raised from the

valleys to connect between two adjacent peaks at the part

corresponding to the recesses of the .second shaping means.



