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STRETCHABLE COVPCOSI TE SHEET AND PROCESS FOR MAKI NG THE SAME * GO00PE* MARIZ8))

invention relates to an elastically stretchable conposite sheet conprising

a‘stretchable elastic layer and a stretchable inelastic |ayer bonded to

each other and a process for making the elastically stretchabNMMﬂmmmmmmmw
sheet. PCT Japanese Patent ApplicationlPublication No. 1996- 5
describes a nultilayered elastic sheet-like structure conprising gsesox

rubber - based elastic layer and an inelastic fibrous |layer. This sheet-like

structure of priorEBASTIGADDY aSTRETCHABLE! OOMBOS CDEPPSHBEN] Steps of
pl aci ng these rubber-based el astic |layer and inelastic fibrous |ayer upon

each other, nelting the 0 bﬂﬁﬁ §§ﬁ1 ach other, stretch

them by 100 - 200 % ght hen&)?%%%%‘n% e?nl(ilG r%%%%r-based eI mwmmﬁm“
Is formed with a filn1or the like and the inelastic fibrous

formed wwth a web made fromlong fibers such as a *G00002*

This invention relates to an elastically stretchable
composite sheet comprising a stretchable elastic layer and
a stretchable inelastic layer bonded to each other and a
process for making the elastically stretchable composite
sheet.

PCT Japanese Patent Application Publication No. 1996-
504693A describes a multilayered elastic sheet-like
structure comprising a rubber-based elastic layer and an
inelastic fibrous layer. This sheet-like structure of
prior art is obtained by a process comprising steps of
placing these rubber-based elastic layer and inelastic
fibrous layer upon each other, melting them together or
bonded them to each other, stretching them by 100 ~ 200 %
and then relaxing them. The rubber-based elastic layer is
formed with a film or the like and the inelastic fibrous
layer is formed with a web made from long fibers such as a
spun bond or melt blown fiber web.

According to the prior art as disclosed in the
Publication, if it is intended to form the inelastic

fibrous layer with, for example, long fibers of



spun bond or nelt blown fiber web. According to the prior art as disclosed
in the Publication, if it is intended to formthe inelastic fibrous |ayer
with, for example, long fibers of -2 polypropylene, a stretch ratio of
pol ypropyl ene in the step of nelt spinning should be Iimted to a value as
| ow as possible in order that these long fibers can be stretched together
with the elastic layer by 100 - 200 %2This is because that a high stretch
rati o of pol ypropyl ene would pronote crystallization of polypropyl ene
which would, in turn, make it inpossible to stretch this inelastic fibrous
| ayer togpbbgpropybende 2| sstetchayztiatof pekypropylehe snrehehstepi o in
t he subsequent step. The stretch ratio thus limted in 'the step of nelt
spi Nni ng M| C [ 4 Bt 1l ' f Lher f
ok |mel1§i Pl edri_ry%gﬁ&gué pePOSRiteE £68 WSevdlgef il Fow'ad

desi red snal | sadvant ageous consequence, t resul t ant

fibers will give a,wearer of the sanita arti.cle sing such fjibers a
tguch I228°F%%ﬁ1?hé“aPF%€FeﬁﬁﬁQKfQ?éF igﬁgrgthrﬁp%éﬂﬁﬁ%fﬁFﬁetﬁﬁfé

dianmeter. In addition, if it is intended to obtain a miltilayered elastic
sheet - | i ktogethert withi AbleudIasivulayerndbyasid® i BPOud .| ayRhristhe fi ber
having its dianmeter as small as possible may be used to inprove its

bul ki nesspapgubdr thaty ehighr eduetch retitd i olf gasllyprdpyeaie woabd
advant age can be not-obtained so far as the fiber dianeter tends to be

large. promote crystallization of polypropylene which would, in

turn, make it impossible to stretch this inelastic fibrous
layer together with the elastic layer at a desired high
stretch ratio in the subsequent step. The stretch ratio
thus limited in the step of melt spinning will necessarily
make it impossible to use the fibers of a desired small
diameter. With a disadvantageous consequence, the
resultant fibers will give a wearer of the sanitary article
using such fibers a touch less than the article using the
fibers of appropriately small diameter. 1In addition, if it
is intended to obtain a multilayered elastic sheet-like
structure including a bulky inelastic fibrous layer, the
fiber having its diameter as small as pqssible may be used
to improve its bulkiness and furthermore to reduce a
material cost. However, such advantage can be not obtained

so far as the fiber diameter tends to be large.

It is an object of this invention to provide an



I't is an object of this invention to provide an -3 elastically stretchable
sheet-like structure conprising an elastic |layer and an inelastic fibrous
| ayer inproved so that the inelastic fibrous |ayer can be easily forned
wrth fibers each having a relatively small dianmeter. According to one
aspect of this invention, there is provided an elastically stretchable
conposite sheet conprising an el astic3tayer, the elastic |ayer being

el astically stretchable at least in one direction, and an inelastic |ayer
of fibers, the inelastic |layer being in elastically stretchable in the one
di recti onedadthoaddy styeichpbiet sheedrd i@ fEQPTULH CRUNRELF ENG aPBr and,
according to another aspect of this invention, there is provided a process
for meki nglagehcanglerstandl hy idielaisthiabl eibpopssilagesheripraved so

el astically stretchabl e conposite sheet and the process for making the

it fur [ tq.) t % b i gh ' i b
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0 % by weight. The elasticall¥ stretcEabIe ? psite sheet according to
this i nvefiP8rsugasht havingefs EBﬂFéVﬁ'KgSWﬁi PHE?W@EﬁF' as the stretchable

fibers which can be stretched at a ratio sufficiently higher than in the
case of the fibaccopdingntso- vne aspect of this invention, there is

provided an elastically stretchable 'composite sheet
comprising an elastic layer, the elastic layer being
elastically stretchable at least in one direction, and an
inelastic 1layer of fibers, the inelastic layer being
inelastically stretchable in the one direction and bonded
to at least on one surface of the elastic layer and,
according to another aspect of this invention, there is
provided a process for making such an elastically
stretchable composite sheet.

The elastically stretchable composite sheet and the
process for making the composite sheet further composite at
least 80 % by weight of said fibers including thermoplastic
synthetic fiber containing 1lubricant of 0.1 ~ 5.0 % by
weight.

The elastically stretchable composite sheet according
to this invention uses the fibers containing the lubricant
as the stretchable fibers which can be stretched at a ratio

sufficiently higher than in the case of the fiber contains



no |ubricant to reduce the fiber-diameter and thereby to provide the
conposite sheet with a desired confortable touch. The thernoplastic
synthetic resin as raw nmaterial for the stretchable fiber has a fluidity
i nproved by addition of the lubricant and nmakes it possible to set the
nozzl e tenperature of the extruders at a relatively low level. This

facilitates,, in turn, the fiber dischérged fromthe extruder's to be
cooled. In this way, a cost for operation of the extruders is reduced and
a productivity of the stretchable fibers is inproved. Fig. | is a

perspecti ne Viwwistant cbopsedugesidw fibersdiamepesi @adshekeyebyi §o 2 is a
viewsimlar to Fig. 1 depicting a conposite sheet (second conposite

sheet); Fpgtovides thei ewnositay bhebty. withHep cidesired ceopgsrtabibeet
(third conposite sheet); Fig. 4 is a diagram schematically illustrating a

orposi te sheet): Fig. agram schematfcal ly 111 ustrating ¢
i o, 4 schBHaTT cality CHTARELIet &N CEme LS Sealsl e PRt R rer

from that illustrated in Fig. 4 for making the _caonposite sheet. -5 Details
of an el a§Prc EheetEhEBFENRBEPOSE IRREhdES afy f&“ﬂ%&é’ss IMPEOFEE nHYt he

same according to this invention wll be nore fully understood fromthe
descri pti addditien olfertduendabriicantr efnel enedees oit hpossthhheahgi agtdthe ngs.

nozzle temperature of the extruders at a relatively low
level. This facilitates, in turn, the fiber discharged
from the extruders to be cooled. In this way, a cost for
operation of the extruders is reduced and a productivity of

the stretchable fibers is improved.

Fig. 1 is a perspective view of a composite sheet
(first composite sheet);

Fig. 2 is a view similar to Fig. 1 depicting a
composite sheet (second composite sheet);

Fig. 3 is a view similar to Fig. 1 depicting a
composite sheet (third composite sheet);

Fig. 4 is a diagram schematically illustrating a
process for making the composite sheet; and

Fig. 5 is a diagram similar to Fig. 4 schematically
illustrating a process arranged in different manner from

that illustrated in Fig. 4 for making the composite sheet.



Figs. ‘1, 2 and 3 are perspective views of a f irst conposite sheet 1A a
second conposite sheet 1B and a third conposite sheet 1C, respectively,
depicting the elastically stretchable conposite sheet according to this
invention in different states and enbodi ments. Both the first conposite
sheet 1A and the second conposite sheet 1B respectively have an upper

| ayer 2 and a |lower layer 3 integrallySbonded wth together in first bond
regions 4A. The upper layer 2 of the first conposite sheet 1A is
inelastically stretchable at least in a direction indicated by Y - Y of
two directions Detaths edf byn Xelast amdstretdhabliet hemposite bhget 8ndds
elastically stretchable at least inthe Y - Y direction of the two

di rectiong F_&@E‘éé%e(fotﬂ making afle Ysane &eeotdi®lg |tdyethPsi $ndBnlgsAndly of
continuous fibers 6 made of thernoplastic synthétic resin in which the

fibers ar gonded e preferahl nt | N e(i' . .hond regions 4A
but not iwﬁ ebﬁeﬁéﬁgnggngi (ﬁ‘%ﬁ&ﬁé&f}b %[?Alteﬁhgea ‘;fgc;lla’rl?qnoqntﬂé 88] acent
first bond regions 4A, 4A. The 6 continuous fibers 6 extend on the upper
surface ohergandepsvsithayefenengedtacth@caceeBpaniingudyayingseh conti nuous
fibers 6 may be of thernoplastic synthetic resin such as pol yproplyl ene,
pol yester or ppigethil,er®e and 30 ardy petispeictdive hebewd | bér 2 6£¢estai ns
at | east one type of lubricant such as fatty acid ani de,

composite sheet 1A, a second composite sheet 1B and a third

composite sheet 1C, respectively, depicting the elastically

stretchable composite sheet according to this invention in

different states and embodiments. Both the first composite

sheet 1A and the second composite sheet 1B respectively

have an upper layer 2 and a lower layer 3 integrally bonded

with together in first bond regions 4A. The upper layer 2

of the first composite sheet 1A is inelastically

stretchable at least in a direction indicated by Y - Y of

two directions indicated by X - X and Y - Y and the lower

layer 3 is elastically stretchable at least in the ¥ - Y

direction of the two directions indicated by X - X and Y -

Y.

The upper layer 2 is an assembly of continuous fibers
6 made of thermoplastic synthetic resin in which the fibers
are bonded together preferably only in the first bond

regions 4A but not in the remaining region defined between

each pair of the adjacent first bond regions 4A, 4A. The



ffatty acid ester or netallic soap. Mre preferably, 80 % by weight of
these fibers 6 containing the lubricant are those of pol ypropyl ene's
honopol ynmer, et hyl ene/ propyl ene copol yner, ethyl ene/ propyl ene/ butene or a
fibrous m xture containing at |least two of these fibers. The continuous
fibers 6 preferably contain the lubricant by 0.1 - 5 % by weight thereof
and may contain inorganic filler such-6pigment or dye or bariumsul fate at
nost by 5 % by weight thereof. 20 % by wei ght or | ess of these continuous
fibers may conprise thernoplastic synthetic fibers, chemcal fibers or
nat ural fcbetdnoonsaifiberamobl wxtenht onTheche espperi veurbace |afjetbe3 of
the first and second conposite sheets 1A, 1B are sheets being elastically

stretchabhewed Lhgedi Beebi @8sdribe. ipregeLabl yurdeboth the direction Y - Y
and the direction X - X at least by 100 % preferably by 200 % and nore

Chects can -7 cBREPacdtol o uidus oiBed ) broh T e R, "PREFRRERRe (5 ' (her

initial length. Such sheets may be fornmed by card web of elastic threads ,
nonwoven FXBENELAE eKg§iNc SMCHadHs | PAIEPER K HINey t R h¥ESBORd ABnwoven
fabric or a spun |ace nonwoven fabric, a woven fabric of elastic threads,
or a filpodfeshylene- and 80efti hy hasierht tdertiedeasfilserel astoneainghe
first bond regions 4A should be intermttently arranged in the direction Y
- Y and oppenwas® WHe SPPSe§ b®d-1ubricant such as fatty acid amide,

fatty acid ester or metallic soap. More preferably, 80 %

by weight of these fibers 6 containing the lubricant are

those of polypropylene's homopolymer, ethylene/propylene

copolymer, ethylene/propylene/butene or a fibrous mixture

containing at least two of these fibers. The continuous

fibers 6 preferably contain the lubricant by 0.1 ~ 5 % by

weight thereof and may contain inorganic filler such

pigment or dye or barium sulfate at most by 5 % by weight

thereof. 20 % by weight or less of these continuous fibers

may comprise thermoplastic synthetic fibers, chemical

fibers or natural fibers containing no lubricant.

The respective lower layers 3 of the first and second
composite sheets 1A, 1B are sheets being elastically
stretchable in the direction Y - Y, preferably in both the
direction Y - Y and the direction X - X at least by 100 %,

preferably by 200 % and more preferably at least by 400 %.

After having been stretched by 100 %, these sheets can



However, it is preferred to arrange themintermttently also in the
direction X - X and to dinension an area of the individual bond region in
a range of 0.1 - 10 mm . These upper layer 2 and a | ower |ayer 3 may be
bonded together in the first bond regions 4A either by heating them under
pressure or by subjecting themto a ultrasonic treatnment. Alternatively,
the continuous fibers 6 formng the upgper |ayer 2 may be mechanically
intertwined with a structure of the Iower layer 3 to bond these two | ayers
2, 3 together. To achieve such intertw nenent, various nmeans such as
needl e puconitmgcindtdi gh Jeresur é.3olimes wxt ckesst wakin cfespéeain fay be
utilized. It is also possible to bond these upper layer 2 and | ower | ayer

3 toget heghiedrt hihitfidiSt 1804€h | €95aBE 4hadtsh lﬁagubbatﬁdi‘n%ﬁ‘eﬁjrv%_a%ﬁem- of
the first and second conposite sheets 1A, 1B as have been descri bed

above, in_the case of .the.firs (ofo] sie%}g 1A er.layer 2 is
i nel asti cd© yO%gteﬁeatséﬂ'é:d%eﬂlléz’f gsl ven racf‘lzéon aﬁ f%% 5\/\%?2 gggr t rleé%s

el astically stretched at the given ratio, as the sheet 1A is stretched at
t he gi veninatthe | fiorRe ofi recthermal .. bongs nonwpver edabyiehfmh #i seun
Relieved of the tension, the I|ower layer 3 can elastically contract

subst ant i dlake nhenwbweni fiabrdc,daneoseanfabltdceofior]l ashdcupheeadsyeor?
having been stretched under a plastic deformation of the continuous
fibers 6 iys ;qqpPele g¥yR¥nd-Cert baekihe-b85e8 hermoplastic elastomer.

The first bond regions 4A should be intermittently
arranged in the direction Y - Y and otherwise not specified.
However, it is preferred to arrange them intermittently
also in the direction X - X and to dimension an area of the
individual bond region in a range of 0.1 ~ 10 mm’.

These upper layer 2 and a lower layer 3 may be bonded
together in the first bond regions 4A either by heating
them under pressure or by subjecting them to a ultrasonic
treatment. Alternatively, the continuous fibers 6 forming
the upper layer 2 may be mechanically intertwined with a
structure of the lower layer 3 to bond these two layers 2,
3 together. To achieve such intertwinement, various means
such as needle punching and high pressure columnar water
stream ejection may be utilized. It is also possible to
bond these upper layer 2 and lower layer 3 together in the

first bond regions 4A with a suitable adhesive agent.

Of the first and second composite sheets 1A, 1B as



the lower layer 3 to contract with formation of large loops or a plurality
of gathers, although the upper layer 2 itself has no contractile force.
The second conposite sheet 1B depicted in Fig. 2 corresponds to the first
conposite sheet 1A having been stretched once and then left to contract in
the manner as has been descri bed above. The third conposite sheet 1C
corresponds to the second conposite skeet 1B additionally provided with
second bond regions 4B. Each of these second bond regions 4B has an area
smal ler than the area that each of the first bond regions 4A has, but has

I ts numbenaper been adescdib@Er abddua t e nihleer caee uBft ehet heifstst bond
regions 4A. 9 Wiile both the first conposite sheet 1A and the second

it : ' h h |
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continuous, fibers. .6 extendin in the diregtion Y - Y be&yeen each, pair of
e

the adj acBhfetERed (dyi dhs IAREMUATRRIPhe2 R r Sth& o hoNEY: o LoNEEt 3A 18

different fromthe corresponding length in the second conposite sheet 1B.
Speci fi caélgstitalpnstnebtobedi ber $hé givenheadsognd asonpimsidlsestheth 1B are
| onger and finer than those in the first conposite sheet | A by the | ength

and the {kngpeatcRBanged tiiee divell asdt o dh OLAB! HeRebhebROl THe a5

continuous fibers 6 deforned i'n this manner formlarge
indicated by chain lines. Relieved of the tension, the
lower layer 3 can elastically contract substantially to its
initial dimension. .Thereupon, the upper layer 2 having
been stretched under a ©plastic deformation of the
continuous fibers 6 is compelled by a contractile force of
the lower layer 3 to contract with formation of large loops
or a plurality of gathers, although the upper layer 2
itself has no contractile force.

The second composite sheet 1B depicted in Fig. 2
corresponds to the first composite sheet 1A having been
stretched once and then left to contract in the manner as
has been described above.

The third composite sheet 1C corresponds to the
second composite sheet 1B additionally provided with second
bond regions 4B. Each of these second bond regions 4B has
an area smaller than the area-that each of the first bond

regions 4A has, but has its number per unit area larger

than the number per unit of the first bond regions 4A.



~loops and/or a plurality of gathers between each pair of the adjacent
first bond regions 4A, 4A as the first conposite sheet 1A once having been
stretched contracts to formthe second conposite sheet 2B. The upper |ayer
2'of the second conposite sheet 1B having such |oops and/or gathers is
nore bul ky and flexible than the upper layer 2 in the first conposite
sheet 1A has, offering a wearer of tRh&-sanitary article using such
conposite sheet a confortable touch. Another difference between the first
and second conposite sheets 1A, 1B lies in a force required to stretch

t hese conposit ewhliget sbbth lithe n flilistdi cempbedt¥ - 4ReetY.1Bparid i adld y, the
force required to stretch the first conposite sheet 1A at the desired

ratio CO”TéreiTci% at Egmﬁgffﬁlﬁﬁe@ﬂééfedﬁ Ofayid a%tlia%tﬁ.ga?g.:yit is‘E'}e‘ETchtazﬂe,

cont i nuous ers upper layer 2 plus t ce required for
elastic deformation.qf the |ower |ayer 3. On the oth hand.. only the
force reqlieE& @5es5&3@&%%ﬂ%§4@§ﬁ5we%£y§$e§-isbnsuP%i§§8n§1%56§F¥E¥%h t he
second conposite sheet 1B at the desired ratio. This is because that the

upper | aydried Has thats aoengtiowet fthereont invendyfibessche@xdendingent |y
to elimnate a demand for further stretch. The upper layer 2 nerely

changes i tig, dif&cdipécforhe seopnbeepadRSehenshittilr dB theShdgaced and
substantially no affection on the force requiréd to stretch the second

cOMPOSt L St rdfiodl'® 4% OnhA RS PRS0 BSREARIEE WhRooPR AuY o
different from the corresponding length in the second
composite sheet 1B. Specifically, the continuous fibers 6
in the second composite sheet 1B are longer and finer than
those in the first composite sheet 1A by the length and the
fineness changed due to plastic deformation thereof. The
continuous fibers 6 deformed in this manner form large
loops and/or a plurality of gathers between each pair of
the adjacent first bond regions 4A, 4A as the first
composite sheet 1A once having been stretched contracts to
form the second composite sheet 2B. The upper layer 2 of
the second composite sheet 1B having such loops and/or
gathers is more bulky and flexible than the upper layer 2
in the first composite sheet 1A has, offering a wearer of
the sanitary article wusing such composite sheet a
comfortable touch. Another difference between the first

and second composite sheets 1A, 1B lies in a force required

to stretch these composite sheets 1A, 1B in the direction Y



are strai ghtened between the respective pairs of the adjacent first bond
regions 4A, 4A in which the continuous fibers 6 are bonded to the |ower

| ayer 3 as the second conposite sheet 1B with the |ower |ayer 3 being
etastically deforned. The force required to further stretch the second
conposite sheet 1B from such state conprises the force required to stretch
the lower layer 3 plus the force requio-ed to stretch the straightened
continuous fibers 6. Fig. 4 is a diagram schematically illustrating an -11
exanpl e of the process for nmaking the first - third conposite sheets 1A -

1C. An endl gss bﬁééiﬁﬁcélt?’?'ﬁhérf’tﬁi‘céhﬂeﬁ@ii’eaotbhgttéﬂbh 8ReVifewad in
Fig. 4. Inthe vicinity of the left end, a first nelt blown fiber extruder

2Ly DL CHaBd s8R RebE PRodhe s HCLAERTEERRRLBI A oo O

arranged transversely of the belt 30 and discharges fromthese nozzles
first mel tegudxpd £oxt pAasticr Agépsmatipn PfiethSt FENLABNAYEI £4PPESsPnt heti c
resin. These continuous fibers 35 are stretched or not stretched before

they are agcuwhd aipsennlaperbel tpldfs sthés foreedasejuired rfegukdaseticves and
to forma first web 41. A discharging condition of the first extruder 31

|1 | | 1 bel ;o
The T rst Caaprp Y, o A AR By o Oy thg Beher Chafd nemadon "

not her on th I fr
anot he Oth% efggcg BQeHEXrQS tge stretch the lower layer 3 is

sufficient to stretch the second cdmposite sheet 1B at the
desired ratio. This is because that the upper layer 2 has
its continuous fibers 6 already stretched sufficiently to
eliminate a demand for further stretch. The upper layer 2
merely changes its direction as the second composite sheet
1B is stretched and substantially no affection on the force
required to stretch the second composite sheet 1B. The
continuous fibers 6 describing the loops and/or the gathers
are straightened between the respective pairs of the
adjacent first bond regions 4A, 4A in which the continuous
fibers 6 are bonded to the lower layer 3 as the second
composite sheet 1B with the lower layer 3 being elastically
deformed. The force required to further stretch the second
composite sheet 1B from such stafe éomprises the force
required to stretch the 1lower layer 3 plus the force
required to stretch the straightened continuous fibers 6.

Fig. 4 1is a diagram schematically illustrating an



from being fused together or, if fused together, these continuous fibers

41 may be easily separated one from another in the subsequent step. These
first continuous fibers 35 preferably have a breaking extension of 300 %
or higher. The first continuous fibers 35 having such |evel of breaking

extension is of thernoplastic synthetic resin such as pol ypropyl ene,

pol yester or polyethylene containing -2 |ubricant such as fatty acid

am de, fatty acid ester or netallic soap by 0.1 - 5.0 % by wei ght thereof.
The pol ypropyl ene preferably takes the form of honopol ynmer, or

et hyl ene/ pxappl.enco£opehey Mgraess hyicanemakdpyy erdebuifeRet Copot)ies
containing the lubricant by 0.1 - 5.0 % by weight thereof. on the right of

the first e ar pr Qv t fiher
ext ruder ggﬁgégggé gﬁ%?%gnﬁﬁéchgﬁ?sn$§?%§QQ%§§§§%%ﬁﬁq§§tF€%2¥T§2k§$§o has a
plurality of nozzles agranggg transversglg of .the belt 30 and di scharges
from t hesEPRoSfEsteetBRITABPE BFoWACWEHANEPNESEs firbefR BbeovigiBit¥cally
stretchabl e thernoplastic elastomer and these continuous fibers 40 are
accunul at e d&het Hefidelendp 8o fdgsto medderhbewn r fdheraextomdess dhdiso form
a second web 42. A discharging condition of the second extruder 32 is

sel ected peothaédt BBoveeaded el | 30/04Ad f Abeuetd@naGredndmifid P ygon

anot her may be fused together and the second web 42 may form a
provided below the belt 30. The first extruder 31 has a
plurality of nozzles arranged transversely of the Belt 30
and discharges from these nozzles first melt blown
continuous fibers 35 of inelastic thermoplastic synthetic
resin. These continuous fibers 35 are stretched or not
stretched before they are accumulated on the belt 30 so as
to describe irregqular curves and to form a first web 41. A
discharging condition of the first extruder 31 as well as a
travelling condition of the belt 30 are selected so that,
in the first web 41, the first continuous fibers 35
accumulated one upon another on the belt 30 may be free
from being fused together or, if fused together, these
continuous fibers 41 may be easily separated one from
another in the subsequent step. These first continuous
fibers 35 preferably have a breaking extension of 300 % or
higher. The first continuous fibers 35 having such level

of breaking extension is of thermoplastic synthetic resin

such as polypropylene, polyester or polyethylene containing



sheet ‘which is elastically stretchable in the travelling direction of the
belt' 30,, nore preferably not only this travelling direction of the belt
30 but also in the direction orthogonal to the travelling direction. The
second continuous fibers 40 preferably have a breaking -13 extension higher
than that of the first continuous fibers 35. The first and second webs 41,
42 pl aced upon each other are fused inriget her under heat and pressure in
the first bond regions 4A arranged intermttently in their |ongitudinal
direction corresponding to the travelling direction of these webs 41, 42

and in theubricantveidch &sr Geititgn feidoaaide,t ofdtey | aedidt uskted or
direction, at least in the longitudinal direction to forma first

compos | engel1436 COBEESRYIbNY Lo BB AT Shy CUBIGH cryabegle 1A dfel hese

first and secon s 41, 42 pass throug ef 1 ne ween a pair of
enbossing rolls 34, 34. The first bond regions 4A are provided so that
cach of |LRETYPREBYLeRE; Brederab il sres i O i oBAROLYREEa Bt
fromthe longitudinally as well as transversely adjacent first bond

regi ons 4athylene/poopirlenesepolwigr Dre ethylenedpoopydeneldbaganehen
passes through a nip defined between first and second drawing rolls 36,

37. A vetkepbliymatr WBheRihhRgf thet 1aBkicaAtr Byabes Lsslower pihgRignt
vel ocity at which the second’roll 37 rotates and this
thereof.
Oon the right of the first extruder 31, there are
provided a second melt blown fiber extruder 32 and a
suction mechanism 32A. The second extruder 32 also has a
plurality of nozzles arranged transversely of the belt 30
and discharges from these nozzles second melt blown
continuous fibers 40 of elastically stretchable
thermoplastic elastomer and these continuouslfibers 40 are
accumulated on the belt 30 so as to describe irregular
curves and to form a second web 42. A discharging
condition of the second extruder 32 is selected so that the
second continuous fibers 40 accumulated one upon another
may be fused together and the second web 42 may form a
sheet which is elastically stretchable in the travelling
direction of the belt 30, more preferably not only this
travelling direction of the belt 30 but also in the

direction orthogonal to the travelling direction. The

second continuous fibers 40 preferably have a breaking



~differential velocity is selected so that the first conposite web 43A may
be stretched at a desired ratio, for exanple, of 50 - 300 % w t hout
exceeding a breaking -14 extension of the first web 41 and the maxi num
etasticity of the second web 42. The second web 42 is elastically
stretched between the inmmediately precedent first bond region 4A and the
I mredi ately followng first bond regio3- 4a as viewed in the travelling
direction. At the sane tine, the first continuous fibers 35 are
straightened in the travelling direction between the pair of the first
bond regeseenddondAighert Reraml visdt cafl théeffimed ¢ont Divdes sebend
conposite web 43B. The second conposite web 43B fornmed in this manner then
proceeds g a pair of third rolls 38. A velocity at which these third
rolls 38 rofate is the sane as that of the first rolls 36 so that the

second conposite web 43B elastically contracts to the length of the first
conposite web ZBR HdEfden?fe SECOH YoPS s437  PRacedi rPel P&CBg. The

third rolls 38 function also as enbossing rolls adapted to partially
enboss t hetherormkreofipsedt dogetthéd havder) heladstand| pyessnireaciredtard
thereby to forma third conposite web 43C having the second bond regions

4B of Figfirdt ThéndeGayddnendshedh PRsndEd arintumyvi tiashtsoy t Ryt easkrof
them has a size, for exanple, of 0.1 - nm and spaced "apart fromthe

longitUdiQQEEXtﬁaiﬂghl airgéeﬂaxer§8k¥esponding to the travelling

direction of these webs 41, 42 and in their transverse
direction orthogonal to the 1longitudinal direction, at
least in the 1longitudinal direction to form a first
composite web 43A corresponding to the first composite
sheet 1A as these first and second webs 41, 42 pass through
a nip defined between a pair of embossing rolls 34, 34.
The first bond regions 4A are provided so that each of them
has a size, for example, of 0.1 - 10 mm’ and spaced apart
from the longitudinally as well as transversely adjacent
first bond regions 4A by 3 ~ 30 mm, respectively.

The first composite web 43A then passes through a nip
defined between first and second drawing rolls 36, 37. A
velocity at which the first roll 36 rotates is lower than a
velocity at which the second roll 37 rotates and this
differential velocity is selected so that the first
composite web 43A may be stretched at a desired ratio, for

example, of 50 ~ 300 % without exceeding a breaking



adj acent second bond regions 4A by 0.5 - 5 nm respectively, -15
longitudinally as well as transversely of the third conposite web 43C
Wil e the second bond regions 4B are preferably spaced apart fromthe
frrst bond regions 4A, exploitation of the invention will not be affected
even if some of the second bond regions 4B are placed upon sone of the
first bond regions 4A. Thereafter the-Hi-rst conposite web 43A nay be cut
into an appropriate dinension to obtain the first conposite sheet 1A of
Fig. 1. The second conposite web 43B having contracted in the manner as

has been dgsehnkshofl abovRenmByrbe webt 41 nadAdabhephagphhat 81858888t PNolk0
obtain the second conposite sheet 1B of Fig. 2. Simlarly, the third

the seco sh . 2. Simlarly, the third
hi T conpaer (Roapay R G2 o R, R00RE. G HITTS “BLpREAER Y Om (e

second conposite b 43B has only the first bond regi ons 4A and the

conposi t eSShekEhe bt%?ﬂ%@ﬁ?r(ﬁﬂqtu%mmﬁq%9Q§;ﬁbo§FF€ t13&1k8%  hendi r st

bond regi ons 4A and the second bond regions 4B. The first continuous

fibers 35regiédni 4At endoridvesimnedistedy edoboling fAinmsdr riespdndeydonhe

continuous fibers 6 in Figs. 1 - 3 and the first web 41 conprising these

fibers 6 4a desvienddt on tReMiAeelDPRy HavettZof{ FMWsthd sanﬁ? Jﬂg%,second
n -

web 42 is destined to formthe |ower Tayer 3 of Figs. 1 - 3.
the first continuous fibers 35 are straightened in the
travelling direction between the pair of the first bond
regions 4A, 4A and then plastically deformed to form a
second composite web 43B.
The second composite web 43B formed in this manner
then proceeds to a pair of third rolls 38. A velocity at

which these third rolls 38 rotate is the same as that of
the first rolls 36 so that the second composite web 43B
elastically contracts to.the length of the first composite
web 43A between the second rolls 37 and the third rolls 38.
The third rolls 38 function also as embossing rolls adapted
to partially emboss the second composite web 43 having
elastically contracted and thereby to form a third
composite web 43C having the second bond regions 4B of Fig.
3. The second bond regions 4B are provided so that each of
them has a size, for example, of 0.1 - 5 mm’* and spaced
apart from the longitudinally as well as transversely

adjacent second bond regions 4A by 0.5 ~ 5 mm, respectively,




this process, the third pair of rolls 38 nmay be provided in the form of
the rolls nmerely functioning as feed rolls simlar to the first pair of
rolls 36. In the second conposite web 43B and the third conposite web 43C
obtained in this manner, the first and second webs 41, 42 may be stretched
after they have been bonded together in the first bond regions 4A to

| oosen fusion. or entangl enent anong-ishe fibers of the first web 41.
uneven distribution of the first continuous fibers 35 in the first web due
to such fusion or intertw nenent can be thereby elimnated to obtain the

second angd ohlyitdaqpEnay t @s Wk 143Ris 43 MMHsER g aoENni tAEM tBYG I n
the process for making the first - third conposite  sheets 1A - 1C

according to thi.s inventjon, the.first c it b 43 stretched
also in iF?"‘PPgﬁi:\?er‘%e }bﬁléct F’gﬁ'&Srt ego%%?‘%?% ?ﬁﬁgdﬁee@[olcr@ ?ﬁ Wicch t he
first conposite web 43A travels. Thereby the portion of the first

cont i nuouPrefierablys spaeedli Aparitanc R séhﬁ ofi¥ge bpndsiredignsi vd web 43A
can be stretched. The second bond regions 4B of the third conposite web
43C ser ve explbiitaityonb@fd thiee ifnveritiweb willlnavot ree &ffectedveneasd fof

their distribution to the second conposite web 42 so that these two webs

41, 42 w lslom'éohfb%h%e%ﬁﬁ Bdrii" Sagibrid Nes ﬂ’?{‘gl&@e&f ggb?%‘éﬂea'&‘i

contraction are repeate e first tontl nuous ers nma rom

thernnpla%%%?first bond regions 4A.

Thereafter the first composite web 43A may be cut
into an appropriate dimension to obtain the first composite
sheet 1A of Fig. 1. The second composite web 43B having
contracted in the manner as has been described above may be
cut into an appropriate dimension to obtain the second
composite sheet 1B of Fig. 2. Similarly, the third
composite web 43C may be cut into an appropriate dimension
to obtain the third composite sheet 1C of Fig. 3. The
composite sheet obtained from the second composite web 43B
has only the first bond regions 4A and the composite sheet
obtained from the third composite web 43C has the first
bond regions 4A and the second bond regions 4B. The first
continuous fibers 35 used in the process illustrated by Fig.
4 correspond to the continuous fibers 6 in Figs. 1 ~ 3 and
the first web 41 comprising these fibers 6 is destined to
form the upper layer 2 of Figs. 1 ~ 3. The second web 42

is destined to form the lower layer 3 of Figs. 1 ~ 3. 1In



synthetic resin, particularly honopol ynmer of pol ypropyl ene or propyl ene
copol yner used in this process nay be added wth suitable lubricant to
alleviate a frictional resistance anong the pol yner nol ecules and a
crystallization possibly occurring in the course of stretching.
Consequently, the first web 41 fornmed with the first continuous fibers 35
can be stretched together with the sel®ond web 42 with a stretchability

hi gher than in the case of the continuous fibers containing no |ubricant
even when these fibers 35 remain in a relatively large dianmeter as they
have beentBigschupgessfrbohet heifdrpaiexofudells8138rmayhbeeptobided3inare
stretched immedi ately after discharged to a relatively small dianeter. In

the secondheonmsi t efvathel3Bo2baimecey fahteliphiing e ffere%f gBTE site

web 43A, the first continuous fibers have t heir “di aneter uced and

their le C ese.con I nu bers 35 are stretched. As a

result, Hg&gtégt£§egﬁglgﬁ5§ |P§lﬁp%gr£ﬂffsb%#kiness I ncreased and its

t ouch softened In addition, the lubricant added to the thernoplastic

synt heti c reS|nInlﬁ%h%as%%c%ndlLﬁQmmgﬁtﬁettW%bre%3h aandal thes thiodzle -18
tenperature of the first extruder, i.e., aresin tenperature to be

adj ust ed abmpostvel webweria h@]ﬂtaﬂnédleincaﬁﬁ.s)fm&ﬂmei:heltmmﬁsﬁsi@ aiat hetic

resin containing no lubricant. The lower the resin tenperature, the easier

second webs 41, 42 may be stretched after they have been
bonded together in the first bond regions 4A to loosen
fusion or entanglement among the fibers of the first web 41.
Uneven distribution of the first continuous fibers 35 in
the first web due to such fusion or intertwinement can be
thereby eliminated to obtain the second and third composite
webs 43B, 43C presenting a uniform touch.

In the process for making the first ~ third composite
sheets 1A ~ 1C accerding to this invention, the first
composite web 43A can be stretched also in its transverse
direction orthogonal to the direction in which the first
composite web 43A travels. Thereby the portion of the
first continuous fibers 35 extending transversely of the
first composite web 43A can be stretched. The second bond
regions 4B of the third composite web 43C serve to firmly
bond the first web 41 now free from unevenness of their
distribution to the second composite web 42 so that these

two webs 41, 42 will not be separated from each other even



~cooling of the resin, so that the process of Fig. 4 can have a surplus
resi'n cooling capacity and correspondingly increase an anount of the resin
di scharged fromthe extruder per unit time. In this way, a productivity of
the first continuous fibers 35 per unit tine can be increased. The steps
"of the process according to this invention illustrated in Fig. 4 can be
nodi fied in various manners. For exantl-e, it is possible to feed the
second web 42 onto the belt 30 before the first web 41. It is also
possible to bond the first and second webs 41, 42 together using needle
punchi ng Qf Bt@btﬂheaadreoﬁekuﬁnabnmaterrepeaaed i nj ecting technique

i nstead of using the enbossing rolls 34 or 38. Furthernore, an alternative

arrangenent is ahg0 £iRQSSI Bbkr ShESud Rl LERET Gdde pf@éfmd%ﬂe%mb 1@t r uder

at the downstream of the second extruder 32 so that th|r simlar to
the first web may be farned ﬁ% qﬁi' thir cont| uous
fibers di SYRENGEIC &5 P37 OB ¥Wﬁ¥s@ o ORYd&Fer eby a

three-layered conposite sheet 1A - 1C conprising the flrst and second -19
webs 41, 4T prbpykend codpokynenyusedf gimebhigThprocess wkay ke asdedhe
third meb may be identical to each other or different fromeach other in

various fQGh® s sugbaBlet ypabricimyy amd fiaklediavet era of firieviewal Fig.
5is a diagran1sini|ar to Fig. 4 schematically illustrating a process

arranged indiffarent NRRSYES fr e polymer molecules and a

crystallization possibly occurring in the course of
stretching. Consequently, the first web 41 formed with the
first continuous fibers 35 can be stretched together with
the second web 42 with a stretchability higher than in the
case of the continuous fibers containing no lubricant even
when these fibers 35 remain in a relatively large diameter
as they have been discharged from the first extruder 31 or
these fibers 35 are stretched immediately after discharged
to a relatively small diameter.

In the second composite web 43B obtained by
stretching the first composite web 43A, the first
continuous fibers 35 have their diameter reduced and their
length increased as these continuous fibers 35 are
stretched. As a result, the first web 41 has its apparent
bulkiness increased and its touch softened. 1In addition,
the lubricant added to the thermoplastic synthetic resin

increases a fluidity of this resin and allows a nozzle



. that illustrated in Fig. 4. In this alternative enbodi nent of the process,
a filmb52 nmade of thernoplastic elastoner and being elastically
stretchable in the running direction of the belt 30 i , s fed as the
second web 42 fromthe left as viewed in the Fig. 5 and the first web 41
conprising the first continuous fibers 35 is fed onto this film52.
Simlarly to the case of Fig. 4, the *¥irst and second webs 41, 42 pass

t hrough the nip defined between the pair of enbossing rolls 34 in which
they are intermttently fused together in the first bond regions 4A to
form the temperatenposiafe wekhe3A fidhrisdh i extiredest,r etthed, by at herésiat and
second rolls 36, 37. Thereafter the first conposite web 3A is left to

contract gafliperatdeei ked, bguadgdstBaowah 4haevied Hafdrednhnt vigenthphe third
pair of rolls 38 for intermttent fusion in the second bond regions 4B to

formthe LLd oppgsig.e . By fusing.the first web 41 with the
second vve%gé,é iorftgggf o‘%}}ﬁ%ﬁ%ﬁ%}%ﬁq msgg%hﬁg‘tlﬁi sSTHutheF a1P3nGor APt he
first and second bond regions 4A 4B, it is not apprehended that the first

web 41 andubrécapteond The Aoweri drhe bresdsi | yemperatiurel, f the eceadierher
even if an area of the individual first and second bond regions 4A, 4B is

di mensi onedol bnge ods trml teasnj nsoheciprtdethef pgrokessl o Figi.nae &hg first
web 41 conprises the continuous fibers. It should be understood, however,

g Pﬁ; nts pgngg\t??OgL st 1hds" Stes AN AcG6£0RF BABACiRY Uk “Cor ABs PBYaPig1y
increase an amount of the resin discharged from the
extruder per unit time. In this way, a productivity of the
first continuous fibers 35 per unit time can be increased.

The steps of the process according to this invention
illustrated in Fig. 4 can be modified in various manners.
For example, it is possible to feed the second web 42 onto
the belt 30 before the first web 41. It is also possible
to bond the first and second webs 41, 42 together using
needle punching or high pressure columnar water stream
injecting technique instead of using the embossing rolls 34
or 38. Furthermore, an alternative arrangement is also
possible such that there is provided a third extruder at
the downstream of the second extruder 32 so that third web
similar to the first web may be formed by inelastic third
melt blown continuous fibers discharged from this third

extruder on the second web and thereby a three-layered

composite sheet 1A ~ 1C comprising the first and second



| arge as in the order of 10 nm. It is possible wthout departing fromthe
scope of this invention to nmake the nelt bl own continuous fibers using
ordinary melt extruders usually used to nake a spun bond nonwoven fabric
or the like, instead of the first and second extruders 31, 32. The first
conposite sheet 1A obtained by this invention is easily stretched and the
second and third conposite sheets 1B;19-C obtained fromthis first
conposite sheet 1A presents a confortable touch. In view of such
characteristics, these conposite sheets 1A - 1C are suitable as a cloth or

an el asti gebamaar, ue@nPihe thdld Aeb Haly Ve fotaeds ahd FAestbhepli aper,
a sanitary napkin, a disposable pants or a di sposable gown used in

medi cal sije. -21 r a egﬁgﬁ 9N r Lon set
forth in %&bI%P% &géAplggg%Aﬂggn%kﬁ?hBéur acé?éb gFQs?%%a I?Eﬁé?réﬁihable
web having,.a construction also as setf forth in _Taple 1 Ben t hese webs

, t
pl aced upOiIEEaendt HOMGAS YR I BREHOYS nfACHRE S nBHCBeAReddPE pai r of

heat - enbossing rolls. Thereby these webs were fused together in a
pl ural ity cofloyormad &gbexs dienepemeflshe gesdnt.ot al web surface area to
obtain an elastically stretchable first conposite sheet' corresponding to
that according tggt.hiss is a diagram similar to Fig. 4 schematically
illustrating a process arranged in different manner from
that illustrated in Fig. 4. 1In this alternative embodiment
of the process, a film 52 made of thermoplastic elastomer
and being elastically stretchable in the running'direction
of the belt 30 is fed as the second web 42 from the left as
viewed in the Fig. 5 and the first web 41 comprising the
first continuous fibers 35 is fed onto this £film 52.
Similarly to the case of Fig. 4, the first and second webs
41, 42 pass through the nip defined between the pair of
embossing rolls 34 in which they are intermittently fused
together in the first bond regions 4A to form the first
composite web 3A which is then stretched by the first and
second rolls 36, 37. Thereafter the first composite web 3A
is left to contract and, if desired, guided through the nip
defined between the third pair of rolls 38 for intermittent
fusion in the second bond regions 4B to form the third

composite web 43C. By fusing the first web 41 with the

second web 42 in the form of the film 52 in this manner to



. invention as shown in Fig. 1. The first conposite sheet was stretched by
150 % in one direction, then left to contract and finally cut into an
appropriate dinension to obtain an elastically stretchable second
conposite sheet corresponding to that according to this invention as shown
in Fig. 2. This second conposite sheet exhibited properties as set forth
in Table 1. CONTROL A stretchable wet20was pl aced upon both surfaces of

the elastically stretchable web used in EXAMPLE and these webs were fused
together in the sanme manner as in EXAMPLE as these webs were guided

t hrough t fiermi pheeffinest bahdesecohlie bomid wdgors4Ang 4Bgl |t Ikene&ft er
these webs fused -22 together were stretched by 100 %in the case of

OONTROL LapRdn@4add0 chdt) the §38c0fu@PNIROam | eneb@criOhds! 4o
! CONTROL

sheets. e conposite sheets obtained in the respective
e)éhll\lglmt ed prggeli:tel eesasai ysestegaox[a{theci nfx-’rgnt\) | gac::Lh o%%eI‘ABelvEenl 1f 4ar|1 r\évaa0 N4)

of the individual first and second bond regions 4A, 4B is
dimensioned to be as small as in the order of 0.1 ~ 1 mm,
since the first web 41 comprises the continuous fibers. It
should be understood, however, that the area of the first
and second bond regions 4A, 4B.may be dimensioned to be as
large as in the order of 10 mm’.

It is possible without departing from the scope of
this invention to make the melt blown continuous fibers
using ordinary melt extruders usually used to make a spun
bond nonwoven fabric or the like, instead of the first and
second extruders 31, 32.

The first composite sheet 1A obtained by this
invention is easily stretched and the second and third
composite sheets 1B, 1C obtained from this first composite
sheet 1A presents a comfortable touch. In view of such
characteristics, these composite sheets 1A -~ 1C are
suitable as a cloth or an elastic member used for a
sanitary article such as a disposable diaper, a sanitary
napkin, a disposable pants or a disposable gown used in

medical site.
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EXAMPLE

A stretchable web having a construction as set forth
in Table 1 was placed upon both surfaces of elastically
stretchable web having a construction also as set forth in
Table 1, then these webs placed upon each other were guided
through a nip defined between a pair of heat-embossing
rolls. Thereby these webs were fused together in a
plurality of bond regions occupying 15 % of a total web
surface area to obtain an elastically stretchable first
composite sheet’ corresponding to that according to this
invention as shown in Fig. 1. The first composite sheet
was stretched by 150 % in one direction, then left to
contract and finally cut into an appropriate dimension to
obtain an elastically stretchable second composite sheet
corresponding to that according to this invention as shown
in Fig. 2. This second composite sheet exhibited
properties as set forth in Table 1.
CONTROL

A stretchable web was placed upon both surfaces of
the elastically stretchable web used in EXAMPLE and these
webs were fused together in the same manner as in EXAMPLE
as these webs were guided through the nip defined between

the pair of embossing rolls. Thereafter these webs fused



. zro3 ~, Z oLM ~4Na) a)r-1 oOar-l+~y u A4 WW A roro v +~ >a i r 4 ri rlE a)
Owa4)) Ow !l 0.0 0)-1 rgW~4N O a)Ca) 4 NAJ Zw dPOdPdP ~ 144U dP . r-(
~.a) Oooy 30 o
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together were stretched by 100 % in the case of CONTROL 1
and by 150 % in the case of CONTROL 2 to obtain composite
sheets. These composite sheets obtained in the respective

CONTROLs exhibited properties as set forth in Table 1.
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(Note 1) MI = 70 g/min as measured according to JIS
(Japanese Industrial Standards) K6758

(Note 2) MI = 65 g/min as measured according to JIS K6758
(Note 3) calcium stearate

(Note 4) The maximum stretchability of the composite sheet
on stress-strain curve under a substantially uniform force
when the composite sheet is stretched again in the same
direction as that in which the composite sheet has
previously been stretched.

Referring to Table 1, the fiber of CONTROL 1 made of
polypropylene homopolymer fiber and containing no lubricant
has a breaking extension lower than a breaking extension
presented by the fiber of EXAMPLE made of the same
homopolymer but containing no lubricant. The composite
sheet of CONTROL 1 using such fiber presents a
stretchability lower than that presented by the second
composite sheet of EXAMPLE. The fiber of CONTROL 2 made of
homopolymer and containing no lubricant may be thickened to
a diameter of 20 # m to obtain a breaking extension
substantially equal to that presented by the fiber of
EXAMPLE. The composite sheet of CONTROL 2 wusing such
thickened fiber can obtain a stretchability substantially

equal to that presented by the second composite sheet of



. laC.) +1a)'l a)J, (L) f-1da) (VO(1l) ria)(1)U NAm PoA AE na)410)aa)10DC faro
41-rq~4H O(C% { $-4X+-) 04- Hro Wwurl) PL4~waawr ~En JJ~nw iv -24 (Note 1) M =
70 g/mn as neasured according to JIS (Japanese Industrial Standards)
K6758 (Note 2) M = 65 g/mn as neasured according to JIS K6758 (Note 3)
calciumstearate (Note 4) The maxi num stretchability of the conposite sheet
on stress-strain curve under a substan®i-ally uniformforce when the
conposite sheet is stretched again in the same direction as that in which
the conposite sheet has previously been stretched. Referring to Table 1,

t he fi ber EXAMPDETRO Hawewere, othepoindiwignadnef hbaspdin/ nbhef idompagide
containing no lubricant has a breaking extension |ower than a breaking

ext ensi o o ASYK TbNRRIIN® APa ol GREL FagmeRiel BC 3R alTaRol yrer

but containing no |ubricant. The conposite usi ng such
fiber presen a, str habi i t.y l.ower t. .that presented by the second
conpositeQ§%? € gP QQEE%L%.dfﬁé*?ﬁbgﬁegﬁgggﬁ%%CL 2 made of honopol yner and
containing no |ubricant may be thickened to a dianmeter of 20/ mto obtain
a breaki ng extension



. Substantially equal to that presented by the fiber of EXAWPLE. The
conposite sheet of CONTRCL 2 using such thickened fiber can obtain a
stretchability substantially equal to that presented by the second
conposite sheet of -25 EXAMPLE. However, the individual fiber in the
conposite sheet of CONTROL 2 has a dlaneter as thick as 18 gmand is
unable to offer a desired flexibility: 2626 WHAT IS CLAIMED IS: 1. An

el astically stretchabl e conposite sheet conprising an elastic |ayer, said
el astic layer being elastically stretchable at |least in one direction, and
an i nel asWHAT |I$y &LAIMED B8rs, said inelastic |ayer being inelastically
stretchable in said one direction and bonded to | east on one surface of
said elastic layer, and at |east 80 % by weight of said fiber conprising
t her mopl astic synthetic fiber which contains lubricant of 0.1 - 5.0 % by

wei ght. 2.4 The ‘Aﬂ”’@@%hﬁ:‘if%gi?t q%‘i‘é%ﬂh%ﬂg ?PO BTl sHfacke! mp %Eiisq]pgoer

thernnplastlc synthetic I's selecte a group I nc

made of pol gene honmopol hyl e e/ ene cQpo

et hyl ene/ &8% Fﬁut Coﬁﬁ%&ﬁe?laﬁ%lé G§ﬁ§ﬁ£9§4&Yét

| east two of then1 3. The conposite sheet accordlng to Claim1l, wherein

sai d el astsitcetahablendataileéastel it onel aybrect tof usa@md an inelastic
layer of fibers, said inelastic layer being inelastically
stretchable in said one direction and bonded to least on
one surface of said elastic layer, and at least 80 % by

weight of said fiber comprising thermoplastic synthetic

fiber which contains lubricant of 0.1 ~ 5.0 % by weight.

2. The composite sheet according to Claim 1, wherein
said thermoplastic synthetic fiber is selected from a group
including fiber made of polypropylene's homopolymer,
ethylene/propylene copolymer, ethylene/propylene/butene
copolymer and fibrous mixture comprising at least two of

them.

3. The composite sheet according to Claim 1, wherein
said elastic layer and said inelastic layer are fused
together in bond regions intermittently arranged in said
one direction and a length of said fiber extending between

each pair of the adjacent bond regions in said one



. together in bond regions intermittently arranged in said one direction and
a length of said fiber extending between each pair of the adjacent bond
regions in said one -27 direction is longer than a rectilinear distance
bet ween sai d pair of the adjacent bond regions. 4. The conposite sheet
according to Claim1l, wherein said lubricant is selected froma group
including fatty acid anmide, fatty aci#-ester and netallic soap. 5. A
process for making an elastically stretchable conposite sheet conprising
the steps of feeding an elastic web which is elastically stretchable at

| east in dhgectiioact idn longesi nfhan inergstiidinpprsidiatares e be

| ayer upon at | east one surface of said elastic web and intermttently
bondi ng t lsadd patit \wEL3 hieo adgelrentth®ondn regdiotisane direction, said process
further conprising: at |east 80 % by weight of said fiber conprises

t her mopl astic synthetic fiber containing lubricant of 0.1 - 5.0 % by

wei ght. 6. The process according to Claimb5, wherein said thernoplastic
synthetic fiber is selected froma grou i.pcl udi ng _fiber pade of |

pol ypr opyl¥ene' s TREmopIMBRRIte SheAtendFpPhRinendtobdPyRerl, wherein

et hyl ene/ propyl ene/ but ene copol yner and fi brous m xture conprising at

| east twosafid 2Bubhibcant is selected from a group including fatty

acid amide, fatty acid ester and metallic soap.

5. A process for making an elastically stretchable
composite sheet comprising the steps of feeding an elastic
web which is ¢élastically stretchable at least in one
direction, placing an inelastically stretchable fibrous
layer upon at least one surface of said elastic web and
intermittently bonding these both webs to each other in
said one direction, said process further comprising:

at least 80 % by weight of said fiber comprises
thermoplastic synthetic fiber containing lubricant of 0.1 ~

5.0 % by weight.

6. The process according to Claim 5, wherein said
thermoplastic synthetic fiber is selected from a group
including fiber made of polypropylene's homopolymer,
ethylene/propylene copolymer, ethylene/propylene/butene

copolymer and fibrous mixture comprising at least two of



7. The process according to Caim5, further including the steps of
stretching said elastic web and said inelastic web bonded together at

| east by 80 %in said one direction and then |eaving said webs to contract
under a contractile force of said elastic |ayer.

.28

them.

7. The process according to Claim 5, further
including the steps of stretching said elastic web and said
inelastic web bonded together at least by 80 % in said one
direction and then leaving said webs to contract under a

contractile force of said elastic layer.




