I 29 J UN h; 2004 ELASTI CALLY STRETCHABLE COWVPOSI TE SHEET AND PROCESS FOR

MAKI NG THE SAME This invention relates to a conposite sheet having an

el astic stretchability and nore particularly to a conposite sheet
conprising an elastic sheet and art inelastic sheet-like Z2fipNsUANAssenbly.
Japanese Patent Publication of PCT Intednrational Application No.
1996- 504693 describes a nultilayered elastic panel conprising at |east a
rubber-based elastic |ayer and at |east one inelastic fibrous |ayer and a

meking 4 gigggnggF?gh?cﬁiﬁib,qgﬁ%§§¥yﬁx§'ét{ibrous | ayer is

process for

joined to the rubber-

ayer —at

anot her and forns gatherg%ﬁﬁﬁggesgﬁeggﬁgﬂigﬁggﬁgﬁ@%:%@§£ding spots

i nel astic fibrous |ayer

I"ng "spot’s spaced one

from
The

to its breaking

extension one in the course of the process . This process of prior art for

maki ng the panel

conprises the steps of placing the inelastic fibrous

| ayer in which the conponent fibers are not stretched at all or partially
stretched upon theTRibberHaden & a9 tRay eroqnpsitess ket ted i86ndit i on,
heat - seal i ng or adhesively bonding these two |ayers to each o: her at the
bi ndi ng spot €1§5&éEdst RTeHRbd Mt BF ote o rehipie St nditg Rivnge tthesereaot ¢ ayer s

close to

sheet comprising an elastic sheet. and an inelastic sheet-1like
fibrous assembly.

Japanese Patent Publication of POT International
Application No. 19%6-5046%3 describes a multilayered elastic
pan=]l comprising at least a rubber-kased elastic layer and
at least one inelastic fibrous layer and a process for making
the zame. In this panel, the inelastic fibrous layer 15 joined
to the rubber-based elastic layer at binding spots spaced one
from ancther and forms gathers each pair of the adjacent
inding spots. The inelastic fibrous layer in this panel is
stretched near to its breaking extension one in the course
of the proce=ss. This process of prior art for making the panel
comprises the steps of placing the inelastic fibrous layer
in which the component fibers are not stretched at ali or
partially stretched upen the rubber-based elastic layer in
its relaxed condition, heat-sealing or adhesively bonding
these two layers to each other at the binding spots spaced

one from ancther, then stretching these two layvers close to



2 29 JUNE 2004 a breaking extension of the inelastic fibrous |ayer and
finally rel axing them agai n. When such panel is used for disposable

di apers or the like, the inelastic fibrous |layer in the panel obtained in
this manner offers an advantageous characteristics pecul i22JUNE 20flabri c
preventing the rubber-based elastic |ayer conprising an elastic filmor
the like fromcomng in direct contact wwth a di aper wearer's body.
Dependi ng on choice of the inelastic fibrous |ayer, he panel surface of

firs soft, fluffy cQ rtable toouch and, .i.n. addition, ,can_absorb body
f1 ui ds disché?gedﬁﬁﬁgﬁeéﬁﬁ% gggﬁegg g%ﬁe%fl &gﬁﬁgagﬁ%ﬁﬁﬁﬁhﬁéyiﬁgﬁg 84897

describes a ¢ ite stretchabl e sheet erial _which is stretchable at

| east in tmD:%¥¥@§ igﬁzaﬁw&gg“E?b@@?&“fopﬁgﬁﬁk?W§iﬁﬁgmgaﬁﬁ.“?ﬁgs%EBWposite
stretchabl e sheet nﬁger'al conprises at |east one stretchabl e_sheet and at
| east one nétKERSheBtIHIRF aF 7 dedSr ot bhe "stlpatéfabt i Wifedfivat | east
Lhree points arranged nonlinearly . The necked sheet material forns
shrinkage betifeéheeaftfpattashef e dBigcBanPoidtsr s o adratasserdr naki ng
such conposite stretchable sheet material conprises the steps of
stretchi ng t Fdagheeer pate?d alPafdpesd tro e Aekkied amdvehéisby heeking
this sheet material, placing the necked sheet nmaterial being under a
stretchi ng f oudbegpbased elastic layer comprising an elastic £film or the

lixe from coming in direct contact with a diaper wearer's hody.
Depending on cheolce of the inelastic fibrous layer, bthe panel
surface offers soft, fluffy and ceoemfortable tocuch and, in
addition, can absorb beody fluids discharged thereon.
Japanese Patent Publicatiocm & #Ho. 1994-184897
describes a compesite stretchable sheet material which is
stretchable at least in two directions and a process for
making the same., This composite stretchable sheoet material
comprises al least ocne stretchable sheet and at least cne
necked sheet material joined to the stretchable sheet at least
Lhree points arranged nonlinearly. The necked sheet material
torms shrinkage between each pair of the adjacent points, The
process for making such composile stretchakle sheet material
comprises the steps of stretching the sheet material adapted
to be necked and thereby necking this sheet material, placing
the necked sheet material being under a4 stretching force upaon

the stretchable sheet alsc under a stretching force, joining



t he stretchabl e sheet al so under a stretching force, joining -3 29 JUNE
2004 these two sheets at three points arranged nonlinearly, then relaxing
the stretchable sheet and finally relaxing the necked sheet material

bet ween at | east two of three ~binding points. Accordi ng 20dUait Hiehodi nent
described in this Publication, polypregyl ene fiber obtained by spun bond
method is used as the sheet material to be necked. No specific, exanple of
the inelastic fibrous layer is described in said Japanese Patent

Publ i cati on qf_ P ] nt.ernat L onal | L. ion No, ,1996-504693~ The
conposite st %&EE%BT'J& EIt’s Eéeé:t% ﬁgt%ﬁegogaégg%i%rercﬁgﬁd ?%%lﬁéepafﬁgget 3t ent
Publication A ..1994-184897 has its . basis weight |arget than the basis
wei ght of ¢ nETEE Pt harereSPoerht o sbRES ARl 10 Pos niCketiTd FBT and
joined with tension to the stretchabl e sheet and then these sheets are .
rel axed. |n tHicEefeShatt MR e bnpoaE afrbttHabie ehedir=g §-8R%RY ngui shed
fromthe nmultil ayered el astic panel described in the Japanese Patent

Pubi cati on off“PEFS-| nt &FFAXT GHal “Appri ciislimRet 15oBE64693in Holvever, t he
pol ypropyl ene fiber obtained by the ~pun bond -method used as the necked
sheet mat eri dbilacehecRoRpoEPTE BT Bt Ehiabl ebshtweed bymtrori yndaatbed used

al so as one of the inelastic fibrous |ayer
iz used as the sheet material to be necked.

Mo specific exampie of the inelascic fibrous layer is
described in said Japanese FPatent Publication of PCOT
International Application Wo., 1996-504693,

The composite stretchable sheet material described in
the Japanese Patent Publication A& No. 1%94-318485%7 has its
basis weight larger than the hasis weight of the fed raw
material since the sheet to bhe necked iz Ted and Joined with
tension to the stretchable sheet and then these sheets are
relaxed. In this respect, the composite stretchable shest
153 distinguished from the multilavered elastic panel
described 4in the Japanese Patent FPublicalion of PCT
Internabiomal Applicarion No. 1995-504693. However, the
polypropylene fiber obtained by the spun bond methoed used as
the necked shest material in the composite stretchable sheet
material can be used also as one of the inelastic fibrous layer
forming the multilayered elastic panel.

The rubber-based sheet and the inelastic fiber will he



formng the nultilayered elastic panel. The rubber-based sheet and the
inelastic fiber will be 4 29 JUNE 2004 easily heat-sealed with each ot her
when the thernmal softening tenperatures or nelting points of these two
conponents are close to each other. So far as it concerng?JUNEX¥deneral |y
preferabl e that the pol ypropylone fiberd4kaving a relatively |ow thernal
softening tenperature is conbined with the rubber-based sheet having a
rolatively | ow ther mal sof tening tenperat ure. The pol ypropyl ene fiher is

pref erabl e teri from_the vi oi nt . gl 2 vel cost. it is
pf ef erred tg%m%nl1 thea“’p%le?pl)F%p tg.‘\rll\% |ber th Ftthpm%rc?éj tEB 0%t ai n t he

soft and fl uff | astic fibrous poI propyl ene fiber nade by
spun bond rretti%ﬁ’eﬁg the® pthi Wqﬁrlflghgg ‘H'eseﬁagt ﬁg‘eéﬁs W I—%@F’é’f:}‘ts are
crystallizatign progresses as the pol ypropyl ene fi ber is, stretched and
thinned in tdE6ure&Esh epiwhi ng® %ﬁ@éqaén%wrgﬁer% i§ ispsssrslevt o
stretch the inelastic, fibrous layer of such polypropylene together with
the rubber - basedespase ithaty aperraivry oped predf Hieghhsvieg chirsgaravedy The
elasticity dt of the nultlayered elastic panel obtained in this manner is
relatively | dww Qigtvelotdmelteidnd, tstretrehiong ofs tdmrbined with the

.rubber—based sheet having a relatively low thermal softening
temperature. The polypropylens fiber is preferable material
from the viewpoint of its relatively low cost,

it is preferred to minimize polypropylene
fiber-diameter in order to obtainm the soft and fluffy
insiastic fikrous layer using polypropylene fiber made by
spun bond metheod as the prior art has been the case., However,
crystallization progresses as the polypropylens fiber is
stretched and thinned in the course of spinning. Consequently,
it is impossikle to stretch the inelastic fibrous layer of
such polvyvpropylene together with the rubber-based elastic
layer at a desired high stretching ratio. The elasticity limit
of the multilayered elastic panel obtained in this manner is
relatively low. On the other hand, stretching of the
polypropylene fiber may be moderated in the course of spinning
in order teo aveid a progress of crystallization and, as a
result, both the inelastie fibrous layer made of the

rolypropylens and the rubber-based elastic iayer can be



pol ypropyl ene fi ber may be noderated-in the course or spinning in order to
avoid a progress of crystallization and,as a result, both the inelastic
fibrous | ayer made of the polypropyl ene and the rubber-based el astic | ayer
can be -5 29 JUNE 2004 stretched at a relatively high stré@dhiNiEgRObdti 0. in
this way, the elasticity limt of the-resultant nultilayered el astic

panel can be inproved. However, such process for nmaking the nultilayered
el asti c Panel can not reduce the fiber-dianmeter of the pol ypropyl ene fiber

is reduced 3ufficientl 0.0htain he,sqoft .and fluffy inelastic fibrous
| ayer. In gerilgé'rra'al%,':Efa{i 5)4-1 é raellgtct)l‘(ﬂrle%llg }héghtsottroeq?gléflgsreaécllc’t‘hénrwbb?é?@%ased

el astic layer_. and the pol ypropylene fiber with each other so_that the
resul tant mul®® F 9§P€ﬁﬂ§f§§FFg BgnEWeﬁﬁV“ﬁF€§§nPu%F%&ﬁﬁeqﬁﬁuéﬁagEbcfar as a

difference of their nelting points _are relatively Iarge. It is an object
of this inverBEh T FPEJHRIRTTS1 hBOWET9let EHERIREASERF0EPT é"adti@at tednpri si ng
the elastic layer and the inelastic fibrous layer of prior art, the
fiber-di amet &M 1t34E¥PERRGERYLL® Hafsrlovan actoredies thad ibwei-deninetéd Brous
| ayer and to facilitate these elastic layer and inelastic fibrous |ayer
to be heat - s&€dl etk wicl ¥irepchom Habker Tire rebjieed mdifitdrnhlnbevebtisimchi eved
by the first

the soft and fiuffy inelastic fibrous layer. In general, it

is also difficult to heat-seal the rubber-based elastic layer

and the polyvpropylene fiber with cach other so that the

resultantnmltilayeredelaﬁticpanelmafpresenteascfttouch

¢ far as a difference of their melting points are relatively

large.

It iz an object of this invention to reduce, in the
stretchable composite sheet comprising the elastic layer and
the inelastic fibrous layer of prior art, the fiber-diameter
sufficiently to improve a touch of the inelastic fibrous layer
and to facilitate these elastic laver and inelastic fibrous
layer to be neat-sealed wilh each other.

The Dbjeet set forth above is achieved by the first
invention relating to a stretchable composite sheet and the
second invention relating to a process for making such
Composite sheet.

The first invention proposes an improvemsnt in the



invention relating to a stretchabl e conposite sheer and the second
invention relating to a process for making such conposite sheet. The first
i nvention proposes an inprovenent in the 6 29 JUNE 2004 stretchable
conposite sheet conprising an elastic sheet- having a strc&9dhas 2y at

| east one of two directions orthogonal-6t-0 each other and a sheet-Iike

Fi brous assenbly having a stretchability in the one of the two directions
and joined to at | east one surface of the elastic sheet. The inprovenent
according to thi fiﬁ§é i.nvention i in that; the eIasHic sheet is

tretonha el eici] + ig. :
stretchabl e in the one direcrron at-teaSP™BY 8% ; *Ang1PAE*Fi BrEGE
assenbl y has aniinelastic; S nﬁtchability and joined to the el astic sheet
at binding <0t8%rA a?lb%‘:t?:qlﬁﬁjé m-¥t &t 13235t tPRE 1 Gb dFPe&Hit8RE I oREonponent
fibers constituting the fibrous assenbly arc curved between each pair of
the spots adjBcERECHBLcHEIPIHhErFIER 21k 2 ghecditékei bibious askenbey than a
di mensi on defined between the each pair of the spots adjacent to each
other and steetaHablsdesghaheli v tin the wleastithshwet diredtiensnend
direction wherein the conmponent- fibers are forned by fibers each
conpri si ng etiinedelpropyileare copokyihere contdisnedAgstet hyteente at 0.5 - 10 %
by wei ght, ethyl ene/ propyl ene/ but ene
The improvement acocording to this first invention is
in that: the elastic sheet is stretchablie in the one direction
at least by 80 %; and the fibrous aszsembly has an inelastic
stretchability and fjoined to the elastic sheet at binding
spotes  arranged intermittently in the two directions,
component fibers constituting the fibrous assembly are curved
between sach pair of the spots adjacent to sach other in the
one direction i.e., longer than a dimension defined between
the each pair of the spots adjacent to each other and
stretchable together with the elastic sheet in tho one
direction whercin the component. fibers are formed by fibers
each comprising ethylene/propyiens copolymer containing
ethylene at .53 - 10 % by weight, ethylene/propylene/butens
containing ethylene at 0.5 - 10 % by weight and butens at 0.3
- 1b % by weight, or a mixture of at least two selected From
these copolymers at 1030 - 10 % &y weight.

The first Inventien relating to the stretchakle

composite sheet inciudes preferred embodiments az follow:



containing ethylene at 0.5 - 10 % by weight and butene at. 0.5 - 15 % by
wei ght, or a mxture of at |east tw selected from these copolyners at 100
- 10 % by weight. The first invention relating to the stretchable
conposite sheet includes preferred enbodi nents as fol |l ow 2P IRNEIIRE 2004
(1) The fibers conpri-,~e a mxture of -dry one of r-he copolyners and
propyl ene hoi uopol yi nG and content of the hoinopolynmer iEO - 90 %!, -y
wei ght. (2) The elastic 5heet and the fibrous assenbly are heat-seal cd
-with each oLht-r at,thg binding sput5.  The second invention proposes an
. . f T = , .
i mprovenent in the{fl br 66§ ~'slgf2rormrgr%p 0Ty “aMEEoHPB-25 9t Cfe8E EBfFc. - pr i
sing f irs tva%li made- _of theriTolRI agtic synthetic fiber and bei ng
i nel asti cal | y“POIYREFE ¢ FREDPECPHITRR APPRCIYWH ARF setbriNtne®t nhle of
t her mopl asti %rasyaneti c resin and_being elastically stretchable at |east
in the one difFECPPORTSE akt &l m Re 3f P¥. ¥2ightaeb is joined to at |east one
surfacG of the second web so that the c~onpo5Site sheet may be elastically
Stretchable in thébn&hdgi etéet-ienshate anpridvensmroaccardenyly oathe
~5econd invention is in that: the first web is formed by fibers each
(, - onpri si ngheathytehed priofylcent cbpet yatertheomtiadnhagsetteyl cne at 0.5 -
The second invention proposes an improvement in the
process formaking a composite sheet comprizsing first web made
¢f thermeplastic synthetic fiber and being inelastically
stretchable in one direction and second weh made of
thermoplastic synthetic resin and being elastically
gtretchable at least in the one direction wherein the first
web ig joined to at least one surface of the second web so
tha? the composite sheet may be elasticslly stretchabkle in
the one direction.
The improvement according fo the second inwventicn is
in that: the first web is formed by fibers each comprising
ethylene/propylens copelymer containing ethylene at 0.3 -
10 % by weight, ethylene/propylene/hutene containing
ethylens at 0.5 - 10 % by weight and butene at 0.5 - 15 % by
weight, or a mixture of at least two selected from these
cepelymers at 100 - 12 % by welght. and has a breaking extension

of at least 150 %; the second webh 15 elastically strekchable

by at least BD % in the one direction; and thess first and



10 % by wei ght, ethyl ene/ propyl ene/ butene containing cthylene at 0.5 - 10
~, by weight and butene at 0.5 - 15 * by weight, or a mxture of at |east

two selected fromthese copolyncro at 100 - 10 ~'~ by weight- and ha,5 a
breaki ng extengion of at |east 150 % the second web is @bFAENECHDSY

streti--hable by at least 80 %in the-8nre direction; and the~3e first and
- 8 2() JUNE 2004 second webs are joined to each other and stretched ~~-o0
form the stretchable conposite sheet by the process conprising the steps

of : @) conti uousy |yl eeding ey Loty weB L. L ang  direction, b)

f
S d Ny
contim ously e seconda we e one rection P

t hi h- sccond b .upari e J'-irB b; . )., oining the f | and Becond
webs havi ng t%\g%nﬂp Egcéjéj&}’g O%O@EEHES}LI%Eti }Fg’g{hgﬁ’mcﬁ_& CURMH S5t et e
intermttientTy in _the orie direction and in the direotion orthogonal to
the one dirfEEPFoif-at least- in the one direction; d) 5tretching the
first and second webs having been Jointed to each other in step c) in the
orie direction and®t W& dn Y6l ¥orfssriRggdial fbrathewene idi rdet iore  at
least in the one direction within an elastioity lirait of the second web
and within adpreakiery extension of the first web; and

b} continueusly feeding the szecond webh in the one
dirsction and placing the second web upgn the first web;

<] Jjoining the first and second webs having been placed
upon sach other in step b) Lo each other intermittently in
the one direction and in the direction orthogonal to the one
direction, at least in the one direction;

d] stretching the first and second webs having heen
dointed te each other in step c) in the one direction and the
direction ortheogonal to the one direction, at least in the
one direction within an elasticity limit of the second wekh
and within a breaking extension of the first web; and

e) leaving the first and second webs having been

stretched in skep d} contract to obtain the composite sheet.

Fig. 1 is a perspactive view depicfing an elastically
stretchable composite sheet according to this invention;
Fig., 2 is a diagram schematically illustrating an

embodiment of a process according to this invention for making



e) leaving the first and second webs hav--ng nd4~tc~~n stretched in step d)
contract to obtain the coiftpo3ite sheet. Fig. | is a perspective view
depicting an ela8tically btretchable conmposite gheet according to this
invention; Fiq. 2 is a diagramschematically illustrating28dlINF&i#édi nent o
f a proces s according to thi s inventir8n f o r ma king 9 29 RINF 2004 the
el astically stretchable =posite zheet; and Fig. 3 is a diagram5bimlar to
Fig. 2 illuutrating an alternative enbodi nent of the process for naking

~he elastically stres- I h Detaila .Qf an elastically streLchable
conposi te shggf Eg%ﬁgééiﬁggéﬁg'FgggF%%k??ﬁf%ﬁ%§es§E38“ac%%ﬁding to this
invention wll be_pore fully understood fromthe description given
hereunder with ref gf%h(caje 180?t et HATL SABARTT i drdwi ggjsf.l‘iﬁjfréitégﬁi &l ly
stretclLabl c cqonposite sheet depir-ted b Fig. 1 in a perspective view
conpri s~3s afltppBAtHEyerPodaten Wﬁhe¥hFay%ﬁ°??sﬁon§%H et Her Sy
heat-sealing themw th each othe r at a plural i ty of binding spots 4 -
7he unpos it &lsreéeally ndsredichebiromseehdi cat ed by doubl e- headed arrows X -
X and Y - Y orthogonal to each other and is elastically stretchable at

| east in the direction Y - Y as indicatcd by inmaginary |ines.

Details of an elastically strebchablie composite sheet
and a process for making the same according to this invention
wili be more fully understood from the description given
hereunder with reference to the accompanying drawings.

An elastically atretchablc composite sheet depictsd by
Fig. 1 in a perspective view comprises an upper layer 2 and
a lower layer 3 bonded together by heat-zesling them with each
other at a plurality of binding spots 4. The composite sheet
1 has directions indicated by double-headed arrows ¥ - ¥ and
¥ = ¥ orthogonal to each other and is elastically stretchable
at least in the direction ¥ - ¥ as indicated by imaginary
lines.

The wupper layer 2 of the composite sheeset 1 is
inelastically stretchable at least in the direction ¥ - ¥ of
the two directionz X - X and ¥ - ¥. This upper laver 2 is
assembly of céntinuous fibers 6 made of thermoplastic
aynthetic resin, in which the individual continucous fibers

b are preferably heat-sealed with one ancther exclusively at



The upper 2ayer 2 of the conposite 9heet i5 inelaBtically stretchable at

| east in the direction Y. Y of the two directions X - Xand Y - Y. This
upper layer 2 ds assenmhly of continuous fib~ers 6 inade of thernopla-5tic
.3ynthetic resin, in which the individual continuous fiber29 IUBFa¢4

prefi ~~rably heat-sealed with one anoth#r- excluBively at -10 29 JUNE 2)04
the binding spots 4 and not in a region extending around the binding spots
4. Between each pair of the binding spots 4 being adjacent to each other
in the directjaon, Y -.Y th%S es ecttve continuous fibers 6 descrjbe an

. the bindi . )
irregul ar curve “Tonget *PRaR diStale 1h2a S¥13E GRE 1P Y FetWeeh T these
adj acent bind%@g spots, 4 and _extend on the top _surface of the Tower
1. aycr 3. THa"EORFI At % bEFSYESRred ediienfEdthe RtERE SPRE &trai ght
"line between each pair of the binding spots 4 adjacent to each other in
the directiofr®¥19 ¥daacehe iyt teiaghdet the diserEiened n¥t hERdirecti on
Y - Y. Such continuous fibers 6 may be those of ethyl ene/propyl ene random
copol ymer cOREREAEREE O-BLinIQUs, bibaws dhtiegi-reabhydra regular curve
et hyl ene/ propyl ene random copol yner containing 0.5 - 10 % by wei ght of
et hyl ene and 1@n§er th&nod batanesiegin acft udgénel iore bdosen thatakdiagedd0 - 50
by wei ght of one of these copol yners.
Binding spots 4 and extend on the top surface of the lower
layer 3. The continucus fibers & are recrienmted teo extend
in a straight tine between esach pair of the binding spots 4
adjacent te each other in the direction ¥ - Y as the composite
sheet 1 is stretched in the direction ¥ - ¥. Such continuous
fibers & may be those of ethylene/propylene random copolymsr
containing 0.5 - 10 % by weight of ethylene, or
ethylene/propylens random copolymer containing 0.5 - 10 % by
weight of ethylene and 0.5 - 15 % by weight of butene or those
containing 100 - 50 % by weight of one of these copolymers.
The continueus fibers & may contain, in addition to thege
copolymers, O - 20 % by weight of propylene homopolymer.
The lower layer 3 of the composite sheet 1 1s formed
by a sheeb elastically stretchabie in the direction ¥ - ¥,
preferably in the direction ¥ - ¥ as well ag in the direction
A - ¥ at least by 30 %, preferably by 200 % and elasticaily

contractable te less than 1.3 times of its initial length

after it has been stretched by B0 %. Such lower iayer 3 may



The continuous fibers 6 may contain, in addition to these copolyners, O -
90 % by wei ght of propyl ene hoi nopol yner. The | ower |ayer 3 of the
conposite sheet | is formed by a sheer elastically stretchable in the
direction Y - Y, preferably in the direction Y - Y as wel9 J&®E 2004 he
direction X - X at lest by 80 % prefetbbly by 200 a and el astically
contrastable to less than 1.3 tines of its initial length after it has

been stretched by 80 % . Such lower layer 3 may - | | 29 JUNE 2004 be
formed by a r¢d._web.made of _el as arn mel.t bl own nonwoven fabric
nmade of el ast%;aec(}yam"fL BY shiit I%a%%j \F&Eajfa&brlﬁcl’?‘r’érd*e di*%ela8t FEtyaTn, a
woven Labric made of El astic ya rn, ilmmade of t hi~? rnoplast ic

el a- Mome r oM FPHEVFED| kEPT Hh&e ey ﬁgr‘?b‘i‘ﬁ)‘?” Q’tairé‘reﬁa*élf“é)‘helrafﬁhﬁ*ﬂﬁémﬁ?%fl ne-,

styrene-, est4~~r- ~, i rethane-based el astoner or th,~~ like. | t i s
pon,,s i bl e iARERGIHaREE fLAGL IS nEAhe @D‘&i‘péa@rﬁctrﬁade dingéantioi ~ to
bond these upper and |ower layers 2, 3 together wusing a supersonic sealing
t echni que i nyt&ad Q)fflél@i“ﬁ‘glet%thﬁéavpé@*aﬁmglﬁettbmlque.tﬂa‘ like. cBnt i nuous
fiber.s 6 of the wupper layer 2 and the texture of the lower laycr 3 allow
them to be jtbemedrtagetherlastenet gnay reckdrifcak-i ndtgrtanieni, ngareeehni quc,
still another proce.,~si . -no .5uch as needl e punching or high pressure
col ui anar watertstnedanss«e} edhisapmeansbeche like.
It iz poszible without departing from the scope of this

invention to bond these upper and lower layers 2, 3 together

using a supersonic sealing technique instead of using the

heat-sealing technique., If the continuous fibers & of the

upper layer ¢ and the texture of the lower layer 3 alliow them

to be Joined together using a mechanical intertwining

technigue, still another processing such as needle punching

or high pressure columnar water streams ejection can be

adopted as means of such mechanical intertwining. Preferably,

each of the binding spots 4 has an area of 0.03 - 10 mm’ and

a total areaz of the binding spots 4 occupies 1 - 50 % of the

area of the compozite sheet 1.

stretching the compesite sheet 1, for example, in the
direction Y - Y causes the lower layer 3 to be elastically
stretched in the direction Y - Y and the Iower layer 3

stretched in this manner [orces the continuous Fibers § of

the upper layer 2 to be reoriented and to be inelastically



adopted as ineans of suoh ntchanical intertwining. Prcferably, each of the
bi ndi ng spots 4 has an area of 0.03 - 10 rnz and a 'total area of the

bi ndi ng 3pats 4 occupies | - 50 ',1 of the area of the conposite sheet 1.
Stretching the conposite sheet 1, for exanple, in the di 28dUNERI¥4- Y
can~5es the lower layer 3 to be ela8ticHdy stretchiad in the direction Y
- Y and the lower layer 3 sLretcbcd in this manner Eorces the continuous
fiber5 6 of the upper layer 2 to be reor.ientud and to be inelas~tically -

Y. Afarce required to

12 20 JUNE 2004 stighohed i njthe direction oo X, Afarce h
stretch the CERpoSTT e sheet & 8ubstiantt &P F§° S§Ga °68 P PoFREel -
.required to gﬁretch thg Ioper layer 3 alone. This i for the reason that
t he conti nuodd®f iHBFE38Tof ﬁ%tuipéP FRyaFaptipely 2\ Yy ot EAYER as the
conposite sheet 1 is stretched and the upper_|layer 2 therefore has al nost
no i nfl uence "6A tReY FoFEEe ey Fetr? dBKEE chalRB=cofPpdsi te fomedtc 1. As
the conposite sheet | is further stretched with the lower layer 3 being
el asti ca. ;.| yedeformet, thhecourtivsusutidbersed ey errer lass éurwed
theretofore are strai ghtened between respective pairs of the binding spots
4 adj acent i methéy wHomenited ¥s-the cAmposCes receitr did gtaketehoct dmhe
conposite sheet 1 still further fromthis state is equal to the force

the upper layer 2 therefore has almost no influence on the

force recuired to sbretch the composite sheet 1, As the

compoesite sheet 1 is further stretched with the lower layer

3 being elastically deformed, the continuous fibers 6 mors

or less curved theretofore are straightened between

respective pairs of the binding spebs 4 adjacent in the

direction Y - ¥. A& force required to stretch the composite

shest 1 still further from this state iz equal to the force

required to stretch the lower layer 3 plus the force required

te stretch the comtinuous fibers § which have already been

straightened.

Fig. Z is a diagram schematically illustratisng an

embodiment of the process for making the composite sheet 1.

&n endiess belt 30 runs from left to right as viewed in Fig.

2. On the left-hand side, 2 first extruder 1 for making a spun

bond nonwoven fabric is provided above the belt 30 and a

sucLion mechanism 317 is provided below the belt 30. The first

extruder 21 has x plurality of nozzles arranged transversely



required to stretch the lower layer 3 plus the force required to stretch
the continuous fibers 6 which Have already been straightened. rig. 2 is a
di agram schematically illustrating an enbodi nent of the process for naking
the conposite sheet 1. An endless belt 30 runs from |l eft 2P dUNEJ04 as
viewed in Fig. 2. on the }eft-hand side&-a first extruder 1 for making a
spun bond nonwoven fabric is provided above the belt 30 and a suction
mechani sm 31A is provided below the belt 34. The first extruder 31 has a

plurality of nozzle ranged.,transversely .13 29 JUNE 2004 of the belt 3C
These nozzlequﬁéghg?g% ??Tstﬂ%%h inaéus® 9?%%9%?%%‘Uﬁsgtﬁﬁpgﬁ%uwﬁ?opylene

random copol nEr cont ai_ni et hyl ene by 2 % by wigh,~ (M = 45 g/ 10 mn,
mel ting pint %e; 2ri 4 PE SLIYIRISBIPRY L8R8 PR FoPIfiteSEr AR IS 1 al
Standards RG/582) which are stretched and thinned to a fiber-diamez. er
smal | ; ~?r t h&ANIFEpMER or * exampreltalf] bef? d/aifeFén, ote Yins~ginhsek hey are
di 3cnarged frointhe nozzles. The Pir3L, continuous fibers 35 are
acc~unul at E~d48r7{t he mselsnre8d mwsling dedapenéde Inilnsegld REtemdasds and
thereby t,) for-ma first web 41 which is equivalent to a ~; p-un bond
nonwov~?n f alBfiie8z Prdfiehabky , s tied chedoamhl ildmngdder a/ifibeh-dhenemozzl e. s
shoul d di scharge the first c,ontiriuous fibers 35 and the condition under
which the bekhaller than 17 pm, for example, a fiber-diameter of 11 pm

as they are discharged from the nozzles. The first continuous

fibers 35 are agcumulated on the belit 30 so as to describe

irregular curves and thereby to form a first web 41 which is

equivalent to a spun bond nonwoven fabric. Preferably, the

condilion under which the nozzles should discharge the first

centinuous fibers 35 and the condition under which the belt

A0 runs are set up to meer a reqguirsment as follows: In the

first web 4%, the continuous fibers 35 accummlated and placed

one upon another on the belt 30 should not he Lightly sealed

one with another and, even if sealed one with another, they

could be easiiy separated one from another in the subsequent

step. The Ffirst continucus fibers 35 of the copolymer are

capable to maintain a breaking exlension of at least 150 %

even after stretched and thinned since mo significant

crystaliization progresses in these continuous fibers 35.

Cn the right of the first extruder 31, there are

provided a second edtruder 22 for making a melt blown nonwoten



30 =3 are set up to nee-, a requirenent as follows: In thi~~ first web 41,
the continuous fibers 35 acci-nmul ated and placed one upon another OL Lhe
belt 30 should not be Lightly sealed one with another and, even if seal ed
one with another, they could be easily ~eparated one froRtdbdbEH®N4I n t he
subsequent step~ The first contiriuou3l4ibers 35 of the copolyner are
capable 1~io nmaintain a breaking ek-L-ension of at |least 190 % even after
Stretched and thinned since no significant crystallizatia~i progre~5as in
t hese conl: ~un fi er..s 5 the.rig of he fi t _extrude

th(~ -re are %%géldég a égl%ﬁ EChﬂnlSQ g%%r 5%?°W§EV&' dﬁrnéft bl own

nonwove rL -14 29 JUNE 20 bric and a su, |on nmecha sn13 . The
second extrud FDSI?S & giuﬁ%}szta?’ B?J?%ﬁ"?]ﬁ? EFI??% Ité‘_?na?‘r?’éﬁ%ie‘ﬂ % EiSversel y

of the belt 3_0..These noz z le s di scha rge s e cond nelt blown cc=

i nuoug  fi beP8 A0 hra i Rg e IEEE- LG XRE0E = GIortore i BLown F5PeiBrosd g /W
onto the first web 41. These continuous fibers 40 are mnade of elastically
stretchabl o ttheprdpf Ashawingy gt Bebkr-dyawdter ofolZeimr! @ reteseyrihe- based

el astomer having M =- 70 g/10 min and nelting point of 80 'C as ineasured
according t@/gf SIKE7502. fThe: webcdhd rMBigschlcomnivemts niidera BElbare ,, 40
are accunul ated on the f i i~st web 41 Bo as to describe irregular

made of elastically stretchable thermoplastic synthetic
resin, for example, of styrene-based elastomer hawing MI =
70 g/10 min and melting point of 80 °C as measured according
to JIS K&758Z. The second melt blown continuous Libers 490
are accumtilated on the First wek 41 s0 as to describe irregular
curves and thereby to form a second web 42. The condition
under which the second extruder 32 opervates is set up so that
the second sontinucus fibhers 40 in the second 1.-I.*eb 4% may be
placed upon and sealed with one another to form a sheet which
iz elasiically stretchable in the running direction of the
belt 30, preferably in the running direction as well as in
bhe directiocn orthogonal thereto. The second webk 42 is
elastically stretchakle by at least 80 % and, in the case of
the styrene-based elastomer, by approzimately 700 % at least
in the running direction of the helt 30. The second continucus
fibers 40 preferably have a breaking extension higher thaco
that of the firat continucus fibers 35.

The first and second wehbs 41, 42 placed upon each aothex



curve3 and thereby to forra a 5econd web 42. The condition under which the
second extruder 32 operates is set up so that the second continuous fiber5
40 in the second web 42 TrLay be placed upon and seal ed with one anolLher
to forma sheet which is elastically stretchabic in the RAANNEGMH rection
of thc belt 30, preferably in the runnling direction as well. as in the
direction orthogonal thereto. The second web 42 i.5 ela2~,tiually
stretchable by at lea.-~t 80 % and, in the ca.~;e of the styrene-based

el a..~toner, approximately 700 %.at least. in the ronn.i ngq_di recti on
o e par PgsgPELONIAIR: & Vo f00 ARl Wl nuded L BELLO0N 1y Maf ol o

br eaki ng exte%%ion.higher t%%n %h%ﬁ of the Eirst oonti nuous fibers 35. The
first and sefBRESHEDE YA 1% % dée UpoP Balhest11¥e ¢ebs14 1y 85UNF2004 pass

through a nip defined between vertically paired enbossing roils 34, 34
wher eupon t h&SEEHD WEbSI1 A1 2242 Flkeer pirEsdedeafal st 'CHER GEREL Y Utider
heating intermttently at least 1.ongitudinally of themin which they
travel , preféeabkylomgiiggdinat he odi tledd Lovidohhbyunatarebr prefsvabhiat t hese
firs. and second webs 41, 42 nmay be intermttently heat-sealed with each
ot her to formlaofir shecodhpodiitce pebhd@indlhehéirest Conpasitthewebi 43:- t hen
pass through nips defined between first, second and third pairs of rolls
36, and second weks 41, 42 may be intermittently heat-sealed with

gach other to form a first composite web 43,

The first composite web 43 then pass through nips

defined between first, second and third pairs of rolls 34,

37, 38, regpectively. The first and third pairs of rolla 34,

38 rotate at a vommeon velocity higher than a velocity at which

the second pair of rolls 37 ratate. The differential velocity

between the first and second pairs of rolls 36, 37 i= set up

50 that the first composite webk 43 may be stretched to a

desired ratio at a room temperature in the grder of 10 - &0

Cy preferably in the order of 15 - 40 °C. Subsegquently

between the second and third pairs of ralls 37, 38, the first

composite web 43 elastically contracts ko its initial length

to form a second composite wel 44,

Stretching of the first composite web 43 causes the
first continuous fibers 35 in the first web 41 to be stretched

within its breaking extension between each pair of the

adjacent regions in which the first centinuous fibers 35 have



37, 38, respecti vely. The first and third pairs of rolls 36, 38 rotate at
a common velocity higher than a velocity at which the second pai r of
rolls 37 rotate . The differential velocity between the first and second
pairs of rolls 36, 37 is set up so that the first Conposi28dUNERZ03 nmay be
stretched to a desired ratio at a roonidenperature in the order of 10 - 50
C, preferably in the order of 15 - 40 C . Subsequently between the second
and third pairs of roils 37, 38, the first conposite web 43 elastically
contracts to,its initial I%§_ to.f?{n1a second conposite web 44.

th
THSCos PR Wb 43 ERCETs tHE TSR OREI nibus
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Stretching of ‘the FFTst ¢o
fibers 35 in the firi%Y b_41 to be stretched wthin its breaking
ext ensi on beﬁaoé‘éﬁlﬁé paFFeBiE Y he Aadt akBHt tredifond 41 bwiiceh L EHEST i 1 st
continuous fibers 35 have -16 29 J UNE 2004 been heat-seal ed one with
anot her and tHEFEBY t Gobe iR dstrRAF T yPrderarftemd AB=ar iddherrdiekere¥ r st
continuous fibers 35 get their length enlarged and their fiber-dianeter
reduced. At tKeusafe tAtndhet pensddoied hkb ZCdrel wel By fdremedsbronie
continuous fibers 40 1 s elastically stretched between each pair of the
adj acent regisensninrostiilchothef degend! iconal 4 nuousl Ifvi berst Sedhhvewdeen
heat - seal ed one wi th anot her

each pair of the adjacent rogions in which the second

continuous fibers 3% have been heat-sealed one with another

within the elastic limit of the second continuous fibers 4D.

In this step of stretching the first composifte web 43, the

Tirst continuous fibers 35 of the first web 41 theretofore

heat-sealed or mechanically entangliled ome with anocther are

almost entirely separated one from another except the regions

in which they were heat-sealed one with another by the pair

of embossing rolls 35, Preferably, heoat-sealing effect

theretofore established between the first continuous fibers

35 and the second web 42 are also substantially dissolved in

this step of stretching the first composite web 43. & ratioc

at which the first composite web 43 is stretched depends on

the breaking extension of the first continuocus fibers 35 andg

the elastic extension limit of the second continuous fibers

<,

40. In general, this ratio is 50 - 300 %.

The secend composite webh 44 is taken up and cut into

bl

an appropriate dimension to form a composite sheet 1. The



within bhe elastic Iimt of the second continuous fibers 40. 1In this step
of stretching the first conposite web 43, the first continuous fibers 35
of the first web 41 theretofore beat-sealed or nmechanically entangled one
with another are alnost entirely separated one from anot RegusxceEpy the
regions in which they were heat-seal edione with another by the pair of
enbossing rolls 35. Preferably, heat-sealing effect theretofore

est abl i shed between the first continuous fibers 35 and the second web 12
are al so substan%ially di ssolved in %3} step of stretching the first

conposi te welb143% KR gt #rdhthghpeReR A<t 1B ohp®sTT e 5PBBCF 4%t r et ched
depends on the breaking extension of the first cont:i.riuous fibers 35 and
the el astic @kPehdidit HEstingd the SEcHR® WU roduscTeberyers02, 1 h
general, this ratio is 50 - 30D W The second conposite web 44 is taken up
and cut intoc“ntAppramasite ghaehsh ghovo forfem donpbss taragiveet the The 17
2. 9JUNr 2004 first web 41 and the second web 42 in the second conposite
web 44 are déstinédctiopdorin twee Uppert arid chovier wiaayepsj2ct3d of the
conposite sheet 1 shown in Fig. 1. The spots on the second conposite web
44 at whi ch heawasesluhjectyedhé qudire orheabeseald rglby 3herpabesoinenbossi ng
rolls 34 are destined to formthe binding spots 4 on the conposite sheet
1. to form the binding spots 4 on the composite sheet 1.
In this step, the pair of embossing rolls 34 mav be

heated at a temperature close to the melting poinl of the

second contiruous fibers 40, for example, at a relatively low

femperature of 110 “C. This is because Lhat a difference of

melting poeint between the first continuecus fibers 35 and the

second continuous fibers 40 is less than when the {irst

continucus fibers 35 are made of propvlense homopolymer, By

heating the pair of embossing rolls 34 at such temperature,

it i= possible to avoid the trouble that the second continuous

fibers 40 having a relatively low melting point might cling

to said embossing rolls 34 or might be molten excessively,

for example, over an eztend larger than desired. It should

be understood that, when the propylens homopolymer is used

to form the first continucus fibers 35, the pair of embossing

rolls must be heated at a temperature of 125 - 130 °C or higher

and,aﬁ‘arESult,thesecondcontinuousfiberﬂdﬂnmylmzeasily

moiten and ¢iing to the embossing rells.




In this step, the paix of enmbossing rolls 34 may be heated at a
tenperature close to the nelting poi.nL of the second continuous fibers
40, for exanple, at a relatively low tenperature of 110 C. This is because
Lhat a difference of nmeJti.;ng point between the first cARIUNGERI84fi bers
35 and the second continuous fibers 40i8s | ess than when the first
continuous fibers 35 are nade of propyl ene honopol yner, By heating the
pair of enbossing rolls 34 at such tenperature, it is possible to avoid

the trouble that the %gfond conti nuous,_, fiber 48 havig% ? relatively | ow
mel ting point mighk T15g P Ry ens6dsi ﬁg PO SRR BECPY IS Yht  be
nol ten excessively, for exanple, over an extend |larger than desired. It
should be ufGBPEYBRE t3Fat POWh&FRERE tpr dpy | SAETASHEPOY y FECIrE€SEse’f to form
the first cortiriuous fibers 35 the pair of enbossing rolls nust he he
t.ed at a tefpefhatitediiorpEien IPICNDrtHgherer apdl, Shieelrasulasd t he
second continuous fibers dO ray be easily nolten and cling to the
enbossi ng rolkhinning. 29TH§ raiNEQ00heTHR ity Songdntwsiofithdihels 35 of
et hyl ei r +/ propyl ene copol yner do not exhibit any significant progress of
orysLal | i zat eofifevEmidy ifnd lbki s Siep sfrstatetghimagiandf the nseaghd
Therefore, the first continuous fibers 35 can sufficiently follow a high
stretching rabhbiicihefIRAGNAN2 to get their fiber-diameter further

thinned also when they are further stretched by the first -

third pairs of rolls 26 - 38 in the subsequent step. For

example, the first composite web 43 in which the first

continucus fibers 35 have a fiber-diameter of 11 ym can be

stretched by 80 % in the direction ¥ - ¥ with the first

continuous fibers 35 being thinned to a fiker-diameter of o

um. On the other hand, it was found thal Lhe continuous fibers

of propylene hotmopalymer having 2 fiber-diameter of 11 pum used

~in the place of the first continuows fibers 35 limit a

stretchability of the first composite web 43 to 60 % due to

crystallization of polypropylene progressing in the course

of stretching. Correspondingly, a fiber-diameter reduction

of the polypropylene fibers was limited to 10 pm. While the

first composite web 43 using the polypropylense continuous

Eibers having a fiber-diameter of 22 um in the place of the

first continuous fibers 35 could he stretched by 80 % without

any significant crystallization of the polypropylene, a



continuous fibers 42 to get their fiber-dianeter further thinned al so when
they are further stretched by the first -- third pairs of rolls 36 - 38 in
t he subsequent step. For exanple, the first conposite web 43 in which the
first continuous fibers 35 have a fiber-dianeter of 11 }gymNErzobe
stretched by 80 in the direction Y - ¥Y~W-+th the first continuous fibers 35
being thinned to a fiber-dianeter of 9 fin. On the other hand, it was
found that the continuous fibers of propylene honopol ymer having a
fiber-di anmeter 05__11_} mused jn the El acg{yof the first ggnti nuous fibers
35 limt a SEFBLcRabit PSS By Brtehe ™ M@ CERFOEY L%t %457 111607 % due to
crystallizatign_of polypropylene progressing .in the course of stretching.
Cor r espondi néfllg,l & |‘36%3ra""&?‘§n€tré¥“ iSRGt | TAY IG5y hé 3501 37pr o1y | EhESY i ber s
was limted to 10 pun. Wiile Lhe first conposite web 43 using the
pol ypr opyl en&8bhtRFAUD S FbEr BaflaAhgtay e emidirakerercafolaRepnid n t he
pl ace of the first cots .inuous fibers 35 could be stretched by $0 %
Wit hout anyagivghtfitesin or Bkl ihez gecond ofontpte ipel yebr oy lcenepbba 20 JUNE
2004 resultant fiber-diameter of the polypropylene was 19 m As will be
apparent frorhehésest ivedi Ayt wbe Hibdhelifameser sobfiniuvoud of rbens:B5 nmade
of ethyl ene/ propyl ene copol yner is, advantageous in that the second
conposi t e wehoddf frana ehtrdionrtabbe tauest, webhustinés4 hadfibappdbpneies
sufficier tly reds. cod

bulkiresas, on one hand, and can obtain a high elastic

stretchability, on the other hand. In this way, the composite
sheet 1 as tha final product alse presents a comfortable touch
and a high elastic stretchabhility.

The first continwous fibers 35 functioning in the
manner as has been described above are destined to form the
continuous fibers 6 in the composite shest 1 shown by Fig.
1. Each of the first continucous £fibers 35 comprises
gthylene/propylene random copolymer contaimning ethylene at
.5 - 1% % by weight, ethylens/propvlense/butene random
copolymer containing ethyiens at 0.5 ~- 10 % by weight and
butene at 0.5 - 15 % by weight, or 2 mixture of these copolymers
at 150 ~ 10 % by welght. The first continuwous fibers 33 may
contain, in  additiom %o these copolymers, propylene
homopolymer at © - S0 % by weighst.

In application of the second composite web 44, i.e.,

the composite sheet 1 obtained in this manner to disposable



to offer a confortable touch, a fluffiness and an appropriate bul ki ness,
on one hand, and can obtain a high elast.ic stretchability, on the other
hand. In this way, the conposite sheet 1 as the fina.1l product al so
presents a confortable touch and a high elastic stretchaB?VUNE2Mhe first
continuous fibers 35 functioning in t"eX0+manner as has been descri bed above
are destined to formthe continuous fibers 6 in the conposite sheet |
shown by Fig. 1. Each of the first continuous fibers 35 conprises

et hyl ene/ propyl e random copol_yner. ntai ning.ethylene at., 0.5 - 10 % by
wei ght, et hyPERGFBFOpYT SHETBUIEHE randdtn CSoLyaP AenfarRPAY ¥hyl ene at

0.5 7~ 10 @62% Eg%g?tfgggltbuEeTe tt 0.5 T 15 @6Py wei_ght, or adnixture of
these copol yABPE=T 2P 30 "o TFG 164 by Hi Gt TRB { r@ﬁyé%hFFﬁ38§§ fihers 35
may contain, in addition to these copol ymers, propylene honopolyiner at 0
- 90 by wei gRf™e| 1 &FPEPERITON 6f "I WP S et SR ConpIsE e Wiy RAgm thak | the
conposite sheet 1 obtained in this manner to disposable -20 29 JUNE 2004
sanitary art2cle P @geASFRrNEneshe dbMY PRH 4 P elbht dhais dapyte risdbetgivased
material., the first web 41 may be arranged to conme in contact with a
wear er's ski atioubyod d-fe peebkehs tdipin. ardkip- sesitsttamcengecthin=mgc.t o t he
rubber - based material m ght

the first continuous fibers 35 present their flexibility and

touch more comfortabic than immediately after they have been

discharged from the extruder. 5o far as the first continuous

tibers 3% are sealed neither with themselives nor with the

second web 42 excepl the binding spots 4 formed by the

embossing, a relatively weak force required to stretch the

second web 42 alone i3 sufficient to initially stretch the

secend composite web 14, Consequently, the second compesite

wzh 44 forms a easily stretchable and flexible sheet in spite

of idits two-layered oconstruction. In the proccss as

illustrated, the [irst and second webs 41, 47 in the second

composite web 44 have their basis weights corresponding teo

those immediately after they have been discharged from the

extruders 31, 32, respectively, It should be underatocd that,

after the first continuous fibers 35 have been stretched and

thinned, the first webh 41 become more bulky and fluffy than

immediately after the first e¢ontinucs fibers 35 was

discharged from the extruder. Ffurthermore, the First and



stinmulate the wearer's skin. After stretched and thinned, the fi.rst
continuous fibers 35 present their flexib.il. 1ty and touch nore
confortable than imedi ately after they have been discharged fromthe
extruder. So far as the first continuous fibers 35 are seallgtiE804her with
t henmsel ves nor with the second web 42-EBxcept the binding spots 4 formed by
the enbossing, a relatively weak force required to stretch the second web
42 alone is suffi:ient to initially stretch the second conposite web 44.
Consequently, the sec ndég?npqsite web 44 forns_a easily ?tnetchable and

flexibl e shedF“PRsSFPE i's TWo-PEEEd Shstruct?Bh. oF n“thevpt ocess as
illustrated, the first and second webs 41, 42 in the second conposite web
44 have t hei PS55EPSISR AR cH? FeshBrEFPYL towel Hdsertiqimed Bid fhese er t hey
have been discharged fromthe extruders 31, 32, respectively. It should be
under st ood t kaProuafieienilie ofi BStetonty mIcEstti beh a3 D rgatbabeéht st r et ched
and thinned, the first web 41 becone nore bulky and fluffy than
i medi ately after Tiie fihwsnteontiayubs friflermsn8sdvids o Ui scih@nged fitom t he
extruder. Furthernore, the first and -21 29 JUNE 2004 second webs 41, 42
are provi dedpirncthe ifldertoécd byolisy. asisendties aadnéhe. seeoadagongosite
web 44 obtained fromthese fibrous assenblies generally present a high
breathabilityt is possible to feed the second web 42 onto the belt 30 before

the first web 41 is fed onto Lhe belt 30 and then to feed Lhe

first web 41 onto the second web 42. It i= also possible to

adopt the means =such as needle punching or high pressure

columnar water stream ejection instead of adopting the

smbossing rolls 34 to join the first and second webs £, 47

to =ach other. An alternative arrangement is also possible

such that a third extruder is provided at the downstream of

the second extruder 32. In this case, the third extruder

digcharges inelastically stretchable third continuous fibars

similar Lo the first continuous fibers 35 to form a third web

similar to the first web 41 on the s=cond web 42 so that a

three-layered conposite sheet 1 may be obtained from the first

and second webs 41, 47 and this third web, The third web may

be either same as the first web 41 or different in the type

nof resin, the fiber-diameter and the appearange such as color.

Fig. 3 iz a diagram similar to Fig. 2 illustrating

another embodiment of the process according o this inventign,



This invention may be inplenmented also by altering the process illustrated
by Fig. 2 in various manners. For exanple, it is possible to feed the
second web 42 onto the belt 30 before the first web 41 is fed onto he belt
30 and t en to feed the first web 41 onto the second web282L/NF20D4 al so
possible to adopt the neans such as neXdH e punching or high pressure

col umar water streamejection instead of adopting the enbossing rolls 34
to join the first and second webs 41, 42 to each other. An alternative

arrangenent is also 0ssi bl ch t thlr extrud (o)Y, ded at the
downst r eam o= 212 e saenccdenﬁlg?(ttr%u élrﬁln Mhit sec‘f’atesce"j“[fF'{efj ?‘3 %x? ruder

di scharges inel ast stret chabl ) |nuous f.lbers. simlar Lo
the first confift E 'F‘F Je?%“é?%“f‘%ﬁhﬁf gh v‘r%ie f HeAROPL2ERES £ i 1 st

web 41 on the second web 42 so that a three-layered_conposite sheet 1 may
he obtai ned FRERFPRET i $E< LA $BEOHREMEFEULT W aAdit KN TRFRH %eb, The
third web may be either same as the first web 41 or different in the type
of resin, thé&iFEBEtodiwndter Pahll $he dfpedrantevalich &STESisinaFike 3 is a
diagran15|nllar to Fig. 2 illustrating another enbodi ment of the process
accordi ng tottihies ¢mvisiiicos. £iP2r2 B Y UNELR2Q0:n sacdof Hdamce .wi Thetdi s
enbodi nent, the second web 42 in the formof elastically stretchable film
52 made of tlierpbphastdecond webs 41, 42 travel threugh the nip between

the pair of cmbessing rolls 34, 24 whereupon these first and

seconid webs 41, 42 are intermittently heat-sealed with each

other teo form the first composite web 43 similarly in the

process ©of Fig. Z. The flrst composite welkr 43 ia furiher

gtretched by the First - third pairs of rolls 36 - 38 and then

contracts to foxm the second composite web 44, By

heat-sealing the first wek 41 with the second web 42 in the

form of the film 52 in this manner to form the binding spots

4 of Fig. 1, it i= ensured that these first and sccond weks

41, 42 should not be separvated from each other even when each

of the binding spots 4 ia dimensioned to be as smail as 0.03

- 1 mx’ or a total arca of the spots 4 also is dimensioned to

be as small ags 1 - 10 % of the entire gsurface area of the second

composite sheel 44, since the first web 41 is formed by the

first continuous fikers 35, Tt should be understood that the

area of the individual binding spots 4 may be varied within

a range of 0.03 - 10 mm® and the total area of these spots 4



eiastoner is fed fromthe left-hand of Fig. 3 in the running direction of
the belt 30. The first web 41 conprising the first continuous fibers 35 is
fed onto said filmb52. These first and second webs 41, 42 travel through
the nip between the pair of enbossing rolls 34, 34 wherelyJpPdhE 0kkese first
and second webs 41, 42 are intermttemtdl-y heat-sealed with each other to
formthe first conposite web 43 simlarly in the process of Fig. 2. The
first conposite web 43 is further st “etc-.ed by the first - third pairs
of rolls 35 - 38 and t,h%n _contracts to IiIorm Q% s%\(,:\(glﬁgf%orgposite web 44.

By heat - . seBP¥ng" tHe 1 B b P IRt he"setond SR Eh2 %% or m of
the film52 in this manner to formthe binding spots 4 of Fig. 1, it is
ensured that °fhEEe 75D GPPSELERWRLYY: 4F 15218 nBRT/FSTIEY -be separ at ed
from each other even when each of the bindi ng spots 4 is dinensioned to be
as small as 0.03 Thecappopitea sheehll aPbalrdd PHESpBYSCAE HREEOFEINg
dinmens.ionod to be as small as 1 - 10 %of the entire surface area of the
second conpdgitleisheerniqonsihdaleElelnt ity sttr@sbhatil st aisnwdlbyas he
first uous fibers 35. It should be understood that the area of the
i ndi vi dual bindi sgmépotstie naydie arar iced taictihi Bs dabangeanf €183tic 10 MR
and the total area of these soots 4 - 23 29 JUNE 2004 may be varied within
a range of | membfr ofsdrhe faur facepddgade diaper, sanitary napkin,

disposable pants, disposable gown used in the medical field.

The process accoerding to this invention for making the

elastically stretchable composite sheet allow a basis weight

of fibroua web in the composite sheet to be smaller tharn when

the previously stretched fibrous web 1= joined to the elastic

welr in the manner of prior art, since the stretchable fibrous

wel 15 laminated with and joined to the elastic webk in its

non-stretched state and then this lamination is stretched.

The fibrous wep  is formed by fiber containing

ethylenc/propylene copolymer, ethylene/propylene/butane

copolymer or the like at 100 - 10 % by weight., ‘“his fikex

is not subjected to any significant progress of

cryatallization in the course of stretching and thinning by

spinning. Therefore, the web comprising the fibrous web and

the elastic wek laminared with and jeined to easch other can

be stretched at a high ratio without any restriction by ihe

fibrous web and the continucus fibers can be further thinned



of the second conposite web 44, if it is necessary. The conposite sheet 1
obt ai ned by the process according to this inventionis ideal inits
stretchability as well as its confortable touch and suitable as fabric and
elastic nenbers used for disposable diaper, sanitary napR#m/NEESposabl e
pants, disposable gown used in the nedi®@al field. The process according to
this invention for making the elastically stretchable conposite sheet
allow a basis weight of fibrous web in the conposite sheet to be snaller
t han when the prevjousl tretched, fibrous b is joined to the elastic
wob i nthe mRdnaror R OB T B Por BRAHE AOBPbUEE0ED: | <
lam nated with and joined to the elastic web in its, non-stretched state
and then thi §'hf9a‘r’1}téh'%i31":oﬂe}’§‘r§jt F8EChERECUSTHEL 1D P8 S 1 GEFF F 16 *FB1 AelP by fi ber
contai ning ethyl ene/propyl ene copol yner, ethyl ene/ propyl ene/ but ane
copol yner or feReliF&les dhedgotve s by MeiRgeerTH ti935ed tP8eRetT subj ect ed
to any significant progress of crystallization in the course of stretching
and thinning by spFimni hgdiMybrsdf ofidie wshef avels ngorpme sf vigrctitve Watbraoms web and
the elastic web lamnated with and joined to each other can be stretched
at a high raptileswitdblt defyrnedtanidcthomndsl, theond hbndusinaeli andl tde
continuous fibers can be further thinned -24 29.1 U N F 2004

from heat-sealling or entangling effect as the composite sheet

i$ stretched once in the course of making this composite sheet.
With s consequence, a relatively small force reguired to
stretch the elastic stretchable web alcne is sufficient to
initially stretch this composite sheet. In this way, the
compesite sheet has a high stretchability as well as a

comfortable touch.



by stretching them A difference of nelting point betweer. the Ln~lastic
web and the fibrous web is sufficiently gnmall to facilitate these two web~
to be properly e-nbossed together, The individual fibers formng the
fibrous web are pla5tically dcfornmed and thi nned, on one HaHR&NE aWHd
dis-,.~olved f romheat -seal .ing or €&#-angl ing Pf f ect a s~ thi~?
conposite sheet 15 stretched once in the course of nmaking thi,3 conposite
sheet. Wth a consequence, a relatively small force required to stretch
the elastic stretchable web_alone is sufficient to initially stretch this

conposi te sHEEY. IPnC“EATEELGEY: the conpositi~~ sheet has a high
stretchabiiity as well as a confortable touch. -25 WHAT IS CLAIMED | S: 29

JUNE 2004'" 1. A stretchable conposite sheet (1) conprising an elastic
sheet (3) having a stretchability at |east one of two directions (x-x) ,
(y-y} orthogonal #osteusdirhabher catiebdl tecebed Kd ) f Ponpis irgssrrlast@?) havi ng
a stretchability in said one of said two directions and joined to at | east
one surface dfeesal i bbhustd ¢ stgleeehabB) it aitd sl =dstne 0§ Heet d (e theinng
stretchable in said one direction at |east by BO % and said fibrous
assenbly (2)(:rayi,ngy-art bhehagénLl to each other and a sheet-1like fibrous
assermbly (2] having & stretchability in said one of said two
directions and joined to at least one surface of said elastic
sheet (3},
said elastic sheet (3} being stretchabkle in =aid one
direction at least by BO %; and
said fibrouz asscmbly {2 hawing an inelastic
stretchability and joined to said elastic sheet {(3) at bhinding
spots (4] arranged intermittently in said two directions,
component. fibers constituting said fibrous assembly (2) being
curved between esach pair of said spots (4) adjacent to each
other in said one direction wherein said component fibers are
tormed by fibers each comprising ethylene/propylens copolymer
containing ethylene at a.a - 10 % by  welght,
ethylene/propylene/butene containing ethylene at 0.5 - 10 % by

welight and butene at .5 - 15 % by weight, or a mixture of at

least two selected from said copolymers at 100 - 10 $ by weight.

Z. The composite sheet (1) according to Claim 1, wherein



stretchability and joined to said elastic sheet (3) at binding spots (4)
arranged intermttently in said two directions, conponent fibers
constituting said fibrous asseiably (2) being curved between each pair of
said spots (4) adjacent to each other in said one directiZnifee®ldn .said
component fibers are forned by fibers2ach conprising ethyl ene/propyl ene
copolyner containing ethylene at 0.5 - 10 % by wei ght,

et hyl ene/ propyl ene/ but ene contai ning ethylene at 0.5 - 10 % by weight and
butene at 0.5 - 15 % by weight, or a mxture of at |east two selected from
sai d copol yrigr§l 2EP8pD oMY IGELY WeFigHie OF. ATReCOMfosREE GHEEYMEER
according to C.aiml, wherein 26 29 JUNE 2004 said fibers conprise a

m xture of &\ BHEPHIevAITPICEpolPRErand sedtpropyf ewd dhbmpppd ymer ignd
content of said homopolynmer is 0 - 90 % by weight. 3. The conposite sheet
{1) accordi gt 0Ckabmdgiatherein said elastic sheet (3) and said fibrous
assenbly ).2) are heat -sealed with each other at said binding spots (4).
4. A process for naking a conposite sheet {1) conprising a first web {41U
made of thernoplastic synthetic fiber and being inelastically stretchable
in one direction @nd eomeaand webet (42) smde-Qhgt her opplmst ) GirsyrtRetic
resin and being elastically stretchable at |l east in said one direction

wher ei n said elastic shest (3) and said fikrous assembly (7} are

heat-sealed with each other at said binding spots {4},

4, A process for making a composite sheet {1) comprising a
first web {41} made of thermoplastic synthetic fiber and being
inelastically stretchable in one direction and a second weh
(42} made of thermoplastic synthetic resin and being
@lastically stretchable at least in said one direction whereiﬁ
said first web (41) is joined bto at least one surface of sajd
second web (4Z2) so that =2aid composite sheet (1] may he
elastically stretchable in said eone direction;

sald process further comprising:

said first web (431} iz formed by fibers each comprising
ethylene/propylene copolymer containing ethylens at 0.5 - 10 %
by weight, ethylene/propylene/butens containing ethylens at
1.5 = 10 % by weight and butene at 2.5 - 15 % by weight, or a
mixture of at least two selected from thege copolymers at 100

- 1¢ % by weight and has a breaking extension of at least 150 %;



said first web (41) is joined to at |east one surface of said second web
(42) so that said conposite sheet )1) may be elastically stretchable in
said one direction; said process further conprising: said first web (41) is
formed by fibers each conprising ethyl ene/propyl ene copol 3niNEd#ai ni ng
ethylene at 0.5 - 10 z by weight, eth@7ene/propyl ene/ butene contai ni ng
ethylene at. 0.5 - 10 by weight and butene at 0.5 - 15 & by weight, or a
m xture of at least' two selected fromthese copolynmers at 100 - 7 0 - by
wei ght and has a breakin% extension of at least 150 O -27 29 JUNE 2004
sai d second St PAY"bEFRG ' aBEFRAI Y SELFRL Lhabre teYakate Meast 1986 % i n
said one direction; and said first and second webs (41) , (42) being
Joi ned to eddth®dtherldRaestirecthed: 120 srid Sardt and etetabiebediposite
sheet (1) by the process conprising the steps o.-; a) continuously feeding
said first wdd)(dtingnisaied one eailr edthieonant) stoatcmbust ydreediang sai d
second web (42) in said one direction and placing said second web (42)
upon sai d fistsetwebblé £Dnposd)e]j diadtnglsai thier stocssd sespnikwepshedl)
(42) having been placed upon each other in step b) to each other
steps of;
a) continucusly feeding said first web (41) in said one
direction;
iz} continuously feeding Zaid second web (42) in zaid one
direction and placing said =second web (42} upon said first web
(41);
o} Jjelining said first and second webs (41}, (42) having
peen placed upeon each other in step b)) te each other
intermittently in said one direction and in the divection
orthogonal to said one direction, at least in said one
direction;
d] stretching said first and second webs (41}, (429
having been jointed to each other in step o) in said one
direction and said direction orthogonal to sajid one direction,
at least in said one direction within an elasticity limit of
said second web (42) and within a breaking extension of said
first web (41):; and

2] leaving said first and second webs {(41), {42} having

been stretched in step 4) contract te cbtain said composite



intermttently in said one direction and in the direction orthogonal to
said one direction, at least in said one direction; d) stretching said
first and second webs (41), (42) having been jointed to each other in step
c) in said one direction and said direction orthogonal ta%aiN:E Big
direction, at least in said one direct2on within an elasticity limt of
said second web (42) and within a breaking extension of said first web
(41); and e) leaving said firs t-- and second webs (41), ( 42) having been
stretched in step?dé contract to obtain said conposite -29 sheet (1) . 29 J
UN F 2004 5-=IFRE ptbcess according to Claim4, wherein said first and
second webs (41) , (42) are stretched at least BO %in said step d) . 6.
The stretchable. conposite sheet (1) obtained by the process according to

Claim4.
5. The process according to Claim 4, wherein said first and

gecond weta (41}, (42) are stretched at least 80 % in said step

d}.

6. The stretchable composite sheet (1) obtained by the

process according to Claim 4.



