23 DECEMBER 2003 PROCESS FOR MAKING ELASTICALLY STRETCHABLE COMPOSITE
SHEET This invention relates to a process for making an elastically stretchable composite sheet and
more particularly to such a composite sheet of comfortable touch being suitable as an important
component of disposable garments such as disposable diapers, sanitaB3rzpKiEs BiiRdi6pdsable
gowns used in medical site. Japanese Patent Publication No. 1995-37703 discloses a process for
making a nonwoven elastic sheet comprising the steps of a continuously feeding elastic web with a
tension in a machine direction, placing a fibrous web on the upper surface of the elastic web, bonding
them togethe - or_ultrasonjc-sealing relaxing, t last contract so_that the
fibrous web n&%@&%éaﬁ&é%&%%ﬁéﬁl&&%&éﬁ%w g@it% generated
by the presence of the elastic web and a comfortably soft touch so that such nonwoven elastic sheet
may be suitably used as cover material of dispé‘é'glé-laiapers or sanitary napkins. However, the
process of prior art is necessarily accompanied with a problem that a basis weight of the fibrous web
being fed inevitably increases as the elastic web contracts -2

This invention relates to a process for making an
el astically stretchabl e conposite sheet and nore particularly
to such a conposite sheet of confortabl e touch being suitable
as an inportant conponent of disposable garnents such as
di sposabl e di apers, sanitary napki ns and di sposabl e gowns used
in nedical site.

Japanese Patent Publication No. 1995-37703 di scl oses a
process for making a nonwoven el astic sheet conprising the
steps of a continuously feeding elastic web with a tension in
a machi ne direction, placing afibrous web on the upper surface
of the elastic web, bonding them together by heat- or
ul trasoni c-sealing and rel axing the el asti c web to contract so
that the fibrous web may formgathers. The nonwoven el astic
sheet t hus obt ai ned has an el asticity generated by t he presence
of the elastic web and a confortably soft touch so that such
nonwoven el asti c sheet nay be suitably used as cover materi al
of di sposabl e diapers or sanitary napkins.

However, the process of prior art is necessarily
acconmpani ed with a problemthat a basis weight of the fibrous

web being fedinevitablyincreases asthe elastic webcontracts



23 DECEMBER 2003 after the fibrous web has been sealed with the elastic web. This invention aims
to provide a process for making an elastically stretchable composite sheet enabling the fibrous web in
the finished composite sheet to maintain substantially the same basis weight as that of the fibrous
web being fed and thereby to solve the problem in the process of prior 28 DACEKIBIER@O0B invention,
a process for making a composite sheet comprising a step of bonding a first web made of
thermoplastic synthetic fibers and having an inelastic stretchability in one direction a first to at least
one surface of a second web made of thermoplastic synthetic fibers having an elastic stretchability at
least in the ope direction thereby to obtain the composite sheet having an elastic stretchability in
tho one irdtAT whBRHiL! (T WIED RGBS SrBEAEHb Yot Bl Rk LB having o
breaking extension at |least of 70% while the second web has its breaking extension higher than that
of the first web and'tReSirst SN 5L Bh B s e MoPYEHsn AcRbREFRE IWRh tHB'StYE 6 a.
continuously feeding the first web in the one dwecﬁon;b.conﬂnuouﬂgﬁeemn the second web in the

one directi&h 38Hs48deYpRkbEUpBRRKE f@Tpasi te sheet enabling the fibrous

web in the finished conposite sheet to maintain substantially
t he sanme basi s wei ght as that of the fi brous web being fed and
thereby to solve the problemin the process of prior art.

According to this invention, a process for nmeking a
conposi te sheet conprising a step of bonding a first web nmade
of thernoplastic synthetic fibers and having an inelastic
stretchabilityinonedirectionafirst toat | east one surface
of a second web made of thernoplastic synthetic fibers having
an elastic stretchability at least in the one direction and
thereby to obtain the conposite sheet having an elastic
stretchability in the one direction, wherein:

thefirst webis nmade of stretchabl e synthetic continuous
fi bers having a breaking extension at | east of 70% while the
second web has its breaki ng extension higher than that of the
first web andthefirst and second webs are bonded i n accor dance
with the steps of:

a. continuously feeding the first web in the one
di rection;

b. continuously feeding the second web in the one

direction so as to be placed upon the first web;



-3 23 DECEMBER 2003 c. bonding the first and second webs together intermittently at least along the
one direction rather than in a direction being orthogonal to the one direction; d. stretching the first and
second webs bonded together at least in the one direction rather than the direction being orthogonal
to the one direction within a critical elasticity of the second web and a c23iCORNMBBER @88 sion of the
first web; and e. elastically relaxing the stretched {ist and second webs to contract them and thereby
to obtain the composite sheet. The composite sheet obtained by the process according to this
invention is easily stretchable and offers a comfortable touch, so that the composite sheet is suitable
as cloth and/or elastic emdkluier in dis osabE, arments such as disposable pants or disposable
gowns used in medftal E?(Q Hégpro&&es ac b?ﬁﬁg to"’lﬂ% in\fe?ﬁﬁﬂqor & ﬁg P LR Eﬁlly
stretchable composijte sheet enables the fibrous web in the composite sheet to have a basis weight
lower than tGh Thd E6MVEMicHall @&t BRetlEe0RGd e CictthARE MBFobE ARB 1 laminated
in its unstretched condition with the elastically stretchable web. With the composite sheet of this
Wwenﬂomtﬁbgbhﬁﬁhéﬂp bei ng orthogonal to the one direction

d. stretching the first and second webs bonded t oget her
at least in the one direction rather than the direction being
orthogonal to the one direction within a critical elasticity
of the second web and a critical breaking extensionof thefirst
web; and

e. elastically relaxing the stretched first and second
webs t o contract t hemand t hereby t o obt ai nthe conposite sheet.

The conposite sheet obtai ned by t he process accordingto
this inventionis easily stretchable and offers a confortabl e
touch, so that the conposite sheet is suitable as cl oth and/ or
el asti c menber i n di sposabl e garnents such as di sposabl e pants
or di sposabl e gowns used in nedical site.

The process according to this invention for nmaeking the
el astically stretchabl e conposite sheet enables the fibrous
web in the conposite sheet to have a basis wei ght |ower than
that in the conventional conposite sheet because the
stretchable fibrous web is lamnated in its unstretched
condition with the elastically stretchabl e web.

Wththe conposite sheet of thisinvention, the conponent

fibers of the fibrous web are stretched under a plastic



fibers of the fibrous web are stretched under a plastic -4 23 DECEMBER 2003 deformation and have
their diameter correspondingly reduced as the composite sheet is stretched once in the course of the
process. At the same time, undesirable bonding and/or entangling among the component fibers
themselves in the fibrous web and undesirable bonding between the fil28 BECEMBERRE08lastically
stretchable web are loosened. Therefore, a relatively small force required to stretch the elastically
stretchable web is sufficient as an initial force required to stretch the composite sheet so that the
composite sheet may be easily stretched and offer a comfortable soft touch. Fig. 1 is a perspective
view showing an elastically stretchable compasite sheet; Fig. 2 is a diagram schematically illustrating
the steps oY §tbEELL QELBRAES & BRI AR P ThISBATOl MHhIoRHE B ASsite sheet:
Fig. 3 is a diagram similar to Fig, 2 but jllustrating steps of the process according to another
embodimerk 3¢ 19 TROSH fBPFr%Ikngsthétcro?%ﬁcE‘ﬁg AREE Detaild§r £H1YcEEs Rir hding an

elastically stretchable composite sheet according to this invention will be more fully understood from
the descripf8iP§ReR here e he same tine, undesirable bonding "and/or

ent angl i ng anong t he conponent fi bers thenselvesinthefibrous
web and undesirabl e bondi ng between the fibrous web and the
el astically stretchable web are | oosened. Therefore, a
relatively small force required to stretch the elastically
stretchable web is sufficient as aninitial forcerequiredto
stretch the conposite sheet so that the conposite sheet may be

easily stretched and offer a confortable soft touch.

Fig. 1 is a perspective view showing an elastically
stretchabl e conposite sheet;

Fig. 2is adiagramschematically illustratingthe steps
of a process according to an enbodi nent of this invention for
maki ng the conposite sheet;

Fig. 3is adiagramsimlar to Fig. 2 but illustrating
steps of the process according to anot her enbodi nent of this

i nvention for making the conposite sheet.

Details of a process for making an elastically
stretchabl e conposite sheet according to this invention wl|l

be nore fully understood fromthe description gi ven hereunder



-5 23 DECEMBER 2003 with reference to the accompanying drawings. An elastically stretchable
composite sheet 1 shown by Fig. 1 in a perspective view comprises an upper layer 2 and a lower
layer 3 bonded together in their bond regions 4. The composite sheet 1 is elastically stretchable and
contractable at least in a direction indicated by a double-headed arrow 23-DEGEMBHERR003 a direction
indicated by a double-headed arrow X - X being erfhogonal to the direction Y - Y. The upper layer 2 of
the composite sheet 1 is inelastically stretchable at least in the direction Y - Y rather than in The
direction X - X. The upper layer 2 is an assembly of thermoplastic synthetic resin continuous fibers 6.
Preferably, the fibers 6 are bonded together only in the bond regions 4 and not in the remaining region
defined arotthdi thé EHo‘ﬁrder‘%ijf‘ontso4 Eﬁ‘?na?t?ﬁﬂ%@%%iaﬂqn s A9%he continuous fibers 6 may
extend over the upper surface of the lower layer 3 so as to describe irregular curves. In response to
stretching of the cOMPbatd Lh& ¥ st BRI OTRERId S St bife SiUWR PX Kh& continuous
fibers 6 describing the curves are reqgriented to extend in the direction Y - Y and the upper layer 2 is

inelasticallylstr&ARE THB&DniMBoUL FHeFO BRAAY &5 BRsYRPElic! rd¥iArsicREE IV IR rene,

polyester or _ . . -
| ayer 3 bonded together intheir bond regions 4. The conposite

sheet 1 is elastically stretchable and contractabl e at | east
inadirection indicated by a doubl e-headed arrowY - Y rat her
than in a direction indicated by a doubl e-headed arrow X - X
bei ng orthogonal to the direction Y - Y.

The wupper layer 2 of the conposite sheet 1 is
inelasticallystretchableat | east inthedirectionY- Yrather
than in The direction X - X. The upper layer 2 is an assenbly
of thernoplastic synthetic resin continuous fibers 6.
Preferably, the fibers 6 are bonded together only in the bond
regions 4 and not in the renmaining region defined around the
bond regi ons 4 so that, inthe remaining region, the continuous
fibers 6 may extend over the upper surface of the | ower | ayer
3soastodescribeirregular curves. Inresponseto stretching
of the conposite sheet 1 inthe directionY - Y and/or in the
direction X- X, the continuous fibers 6 describing the curves
are reoriented to extend in the direction Y - Y and t he upper
| ayer 2isinelastically stretched. The conti nuous fi bers 6 may
be of synthetic resin such as polypropyrene, polyester or

pol yet hyl ene.



polyethylene. -6 23 DECEMBER 2003 The lower layer 3 of the composite sheet 1 comprises a sheet
which is elastically stretchable in the direction Y - Y, preferably both in the direction Y - Y and in the
direction X - X. This sheet has a stretch ratio of at least 200%, preferably at least 400% in the
direction Y - Y and elastically contractable by less than 1.3 times of its 28tREHERytBBRZ0GSetched by
100%. Such sheet may be a carded web, a nonween fabric made of elastic threads such as a
thermal bond nonwoven fabric or a spun lace nonwoven fabric, a woven fabric made of elastic
threads, or a film made of thermoplastic elastomer. The upper and lower layers 2, 3 may be bonded
together in the bond regjons 4 bY heating these two layers 2, 3 under a pressure or by
Ulttasonic-sealing I, It WVEfsol FBEEIbIE 81 mbBFafiGRPEhRGRHHELcoht @RS HBER & of the
upper layer 2 with the component fibers of the lower layer 3. In this case, the entangling effect may
be achieved B HedMit flnchir, 2RighGREL YU &t RaBhmd Br thLIikE 'ESEH 8khe bohd regions 4
is preferably dimensioned in a range of 0.03 - 10 mm2 so that the bond regions 4 may occupy 1 - 50%

of a total arBhebthaRlonBstite shbdie WhERSLERRompositdBRebM id&irEichent {P_ximple,

- X. This sheet has astretchratioof at | east 200% preferably
at least 400% in the direction Y - Y and elastically
contractable by lessthanl1l.3tinesof itsinitial lengthafter
stretched by 100% Such sheet may be a carded web, a nonwoven
fabric made of el astic threads such as a thermal bond nonwoven
fabric or a spun | ace nonwoven fabric, a woven fabric made of
el astic threads, or a fil mnade of thernoplastic el astomner.

The upper and |l ower layers 2, 3 nmay be bonded toget her
in the bond regions 4 by heating these two | ayers 2, 3 under
a pressure or by ultrasonic-sealingthem It is also possible
to nechanical ly entangl e t he conti nuous fibers 6 of the upper
| ayer 2 with the conponent fibers of thelower layer 3. Inthis
case, the entangling effect may be achi eved by needl e punchi ng,
hi gh pressure water streanms or the |ike. Each of the bond
regions 4 is preferably di mensionedin arange of 0.03 ~ 10 nm?
so that the bond regions 4 may occupy 1 ~ 50%of a total area
of the conposite sheet 1.

When such conposite sheet 1 is stretched, for exanple,
in the direction Y - Y, the lower layer 3 is elastically

stretched in the direction Y - Y and the conti nuous fibers 6



in the direction Y - Y, the lower layer 3 is elastically stretched in the direction Y - Y and the continuous
fibers 6 -7 23 DECEMBER 2003 of the upper layer 2 normally describing the curves are reoriented to
be inelastcially stretched in the direction Y - Y. A force required to stretch the composite sheet 1
substantially a force required to stretch only the lower layer 3 since no 2@ DECGENBER 2608quired for
the upper layer 2 to reorient its continuous fibers 67 other words, the upper layer 2 has little
influence upon the force required to stretch the composite sheet 1. Further stretching of the composite
sheet 1 with the lower layer 3 being elastically deformed causes the still curved continuous fibers 6 to
be straightened in the region extending_around the bongée ions 4 in whjch the continuous fibers 6
are bonded?h tHeBwHPEGEr 3 F6Xreth NAEBBos S SHEAD! Rt Fork YL Sortiton, a force
is required, in addition to the force required to stretch the lower layer 3, to stretch the straightened
continuous fiBAFd €MHi§ 9249 PiayPsh&hehRlibdiy HLEHSHeS d hddie UrhB6dihfht b the process
for making the composite sheet 1. An endless belt 30 travels from the left hand toward the right hand

as viewed i the diAgrhRf. h th& B F&th, thRreSs bRoidedt AirsCRABRIMWE fibthe8didet 31 above

the belt 30 and there )
substantially aforcerequiredto stretchonly the | ower | ayer

3 since no significant force is required for the upper |ayer
2toreorient itscontinuousfibers 6. |Inother words, the upper
| ayer 2 has littleinfluence uponthe forcerequiredtostretch
the conposite sheet 1. Further stretching of the conposite
sheet 1withthelower | ayer 3 beingelastically defornedcauses
the still curved continuous fibers 6 to be straightenedinthe
region extending around the bond regions 4 in which the
conti nuous fibers 6 are bondedtothe |l ower | ayer 3. To stretch
t he conposite sheet 1 further fromsuch condition, a forceis
required, inadditiontotheforcerequiredtostretchthel ower
| ayer 3, to stretch the straightened continuous fibers 6.
Fig. 2isadiagramschematicallyillustratingaspecific
enbodi nent of the process for maki ng t he conposite sheet 1. An
endl ess belt 30travel s fromtheleft handtowardthe right hand
as viewed inthe diagram Onthe left hand, there is provided
afirst melt bl own fiber nol der 31 above the belt 30 and t here
i s provi ded a sucti on nmechani sm31Abel owt he belt 30. The first
nol der 31includes aplurality of nozzl es arrangedtransversely

of the belt 30 and adapted to discharge first nelt blown



is provided a suction mechanism 31A below the belt 30. The first molder 31 includes a plurality of
nozzles arranged transversely of the belt 30 and adapted to discharge first melt blown -8 23
DECEMBER 2003 continuous fibers 35 of non-stretchable thermoplastic synthetic resin which are
substantially in unstretched state. The continuous fibers 35 are accumatb&CENBEFRREB along
irregular curves to form a first web 41. A discharge 8endition of the first molder 31 and a travelling
condition of the belt 30 are selected so that the continuous fibers 35 stacked one upon another in the
first web 41 may be prevented from being bonded together or, even if bonded together, the bonded
continuous fibers 35 may be easily separated gne from another on i1e subsequent step..Such
unstretched" 3t LG usffig@g 35 Have aogreaﬂﬁa'e%érﬁli(ﬁhap tqeaﬁ%ﬂp@h & lriﬁht side of
the first molder 31, there are provided a second melt blown fiber molder 32 and a suction mechanism
32A. The s&¥0HdRblder £5hRMAERBERT LRI A8t hGHAds bRt 4HIRL RIAIER &Y 3 fhe belt 30
and adapted to discharge second melt blown continuous fibers 40 of elasticall)( stretchable

thermoplastl8yRatit PEQHSThi ReESnd ek SiBamYBHIRLBHs 3er§20PsEIaRArRLIBRE on the

first web along irre?ular curves to form a second web 42. A discharge o
irregular curves toformafirst web 41. Adischarge condition

of the first nolder 31 and a travelling condition of the belt
30 are selected so that the continuous fibers 35 stacked one
upon another in the first web 41 may be prevented from bei ng
bonded together or, even if bonded together, the bonded
conti nuous fibers 35 nay be easily separated one fromanot her
on the subsequent step. Such unstretched first continuous
fi bers 35 have a breaking extension of at |east 70%

On the right side of the first nolder 31, there are
provi ded a second nelt blown fiber nolder 32 and a suction
nmechani sm32A. The second nol der 32 al so includes a plurality
of nozzl es arranged transversely of the belt 30 and adapted to
di scharge second nelt bl own conti nuous fi bers 40 of el astically
stretchabl e thernopl astic synthetic resin. The second nelt
bl own continuous fibers 40 are accunul ated on the first web
along irregular curves to forma second web 42. A discharge
condi tion of the second nol der 32 is sel ected sothat the second
conti nuous fibers 40 stacked one upon another nay be bonded
together and thereby form a sheet having an elastic

stretchability in the travelling direction of the belt 30,



condition of the second molder 32 is selected so that the second continuous fibers 40 stacked one
upon another may be bonded together and thereby form a sheet having an elastic stretchability in the
travelling direction of the belt 30, -9 23 DECEMBER 2003 preferably in the travelling direction as well
as in the direction being orthogonal thereto. Such second continuous fEBEEFMBER 2003 King
extension higher than that of the first continuous fiBers 35. The first and second webs 41, 42 placed
upon each other are fed together to upper and lower embossing rolls 34, 34 between which the webs
41, 42 are intermittently heated under a pressure and thereby bonded together at least along the
direction in Whi?h the webs 41, 4§ are fed ra]ther than along. the direction orthogonal thereto. In this
manner, a f5€'cb Ye Wb 439s forALg! lI'hé'qiirsijl:{)r‘?l b5 was 4§>\%?alvel ?hrbﬂghtﬂﬁgt, second
and third pairs of stretching rolls 36, 36; 37, 37; 38, 38. A revolution speed of the first and third pairs of
rolls 36, 360135688 iOBa B HIR IQAUEMAAR A eVbIRbRIPeed W e SEERY FR8HBHOYS, 37. A
difference of the revolution speeds between the first and second pairs of rolls 36, 36; 37, 37 is

adjusted sof thBef M8t bsMBoditPhveBkiNGa§ et i gher than that of the

first continuous fibers 35.

The first and second webs 41, 42 pl aced upon each ot her
are fed together to upper and | ower enbossing rolls 34, 34
bet ween whi ch the webs 41, 42 are intermttently heated under
a pressure and thereby bonded together at |east along the
direction in which the webs 41, 42 are fed rather than al ong
the direction orthogonal thereto. In this manner, a first
conposite web 43 is forned.

The first conposite web 43 travel s through first, second
and third pairs of stretching rolls 36, 36; 37, 37; 38, 38. A
revol uti on speed of the first and third pairs of rolls 36, 36;
38, 38 is sane but | ower than a revol ution speed of the second
pair of rolls 37, 37. A difference of the revolution speeds
between the first and second pairs of rolls 36, 36; 37, 37 is
adj usted so that the first conposite web 43 may be stretched
by a desired stretch ratio at a roomtenperature of 10 ~ 60 °C
nore preferably of 15 ~ 40 °C. The first conposite web 43 is
then el astically contracted on the course defined between t he
first pair of rolls 36,36 and the second pair of rolls 37, 37

toitsinitial length. Inthis nmanner, a second conposite web



by a desired stretch ratio at a room temperature of 10 - 60 C, more preferably of 15 - 40 C. The first
composite web 43 is then elastically contracted on the course defined between the first pair of rolls
36,36 and the second pair of rolls 37, 37 to its initial length. In this manner, a second composite web
-10 23 DECEMBER 2003 44 is obtained. In the course of stretching theZ8 R ECHGHR 2063 43, the
first continuous fibers 35 are longitudinally stretchetD under a plastic deformation in the region around
the bond regions in which the first and second webs 41, 42 are bonded together by the pair of
embossing rolls 34, 34 within its critical breaking extension. As a result, the first continuous fibers 35
are elongated and their diameters are correspondingly reduced. The second web 42 comprising the
second confiffubds HbeR ﬁ@%’re elastically stretched within their critical elasticity in the region
extending around the bond regions. On_such a step of stretching, except the bond regions in which
the two webs are bbAdeB&ogRIHe? BytheSpdiFLEENBEsERG folls B4, COAMPES deRidBR it any
bonding or mechanical entangling possibly occurring among the first continuous fibers 35 forming the

first web 41t {18y be' S ostatalP e nb bRt dsetraiiifd ! AN iidd doYe Helt BoRBRY effect

possibly occurring _ ) ) _
under a plastic deformation in the region around the bond

regions in which the first and second webs 41, 42 are bonded
together by the pair of enbossing rolls 34, 34 within its
critical breakingextension. Asaresult, thefirst continuous
fibers 35areelongatedandtheir dianeters are correspondi ngly
reduced. The second web 42 conprising the second conti nuous
fibers 40 are elastically stretched within their critica
el asticity inthe region extendi ng around t he bond regi ons. On
such a step of stretching, except the bond regions in whichthe
two webs ar e bonded t oget her by t he pair of enbossing rolls 34,
34, it is desirabl e that any bondi ng or nechani cal entangling
possi bly occurring anongthefirst continuous fibers 35formng
the first web 41 may be substantially | oosened or di sent angl ed.
It is also desirable that bonding effect possibly occurring
between the first continuous fibers 35 and the second web 42
may be practically elimnated. The first conposite web 43
preferably has a stretch ratio of 50 ~ 300%

The second conposite web 44 is taken up in the form of
a roll and subsequently is cut into a desired dinension to

obtai n the i ndi vi dual conposite sheets 1. The first web 41 and



between the first continuous fibers 35 and the second web 42 may be practically eliminated. The first
composite web 43 preferably has a stretch ratio of 50 - 300%. The second composite web 44 is taken
up in the form of a roll and subsequently is cut into a desired dimension to obtain the individual
composite sheets 1. The first web 41 and -11 23 DECEMBER 2003 the 2:D&HECENMBERI00Be second
composite web 44 correspond to the upper layer-2and the lower layer 3 of the composite sheet 1 as
shown in Fig. 1. The regions of the second composite web 44 in which the first and second webs are
bonded together by the pair of embossing rolls 34, 34 correspond to the bond regions 4 of the
composite sheet 1. On Ege starting. step, the first continuous fibers 35 are discharged in their
substantiall &F CHHRABRIVERSHR b NGatP CRHEOTHOSH BRVER % SBICERRRPLEP the firs
continuous fibers 35 are stretched under a plastic deformation at a room temperature of 10 - 60 C,
more prefefaBf BPPST 46 %Y 8nfledRd thBEcoMMRIo] s 395 L REsAPIRERHEE SRR room
temperature so far as the_continuous fibers 35 are unstretched threads, this invention can be

effectively imBRMAGHA &t liSinglstretthed R RISindthe! N8 &% A GRTRASHELIMBR so far as

the stretched threads has a )
44 in which the first and second webs are bonded toget her by

the pair of enbossing rolls 34, 34 correspond to the bond
regions 4 of the conposite sheet 1.

Onthe starting step, the first continuous fibers 35 are
di scharged in their substantially or conpletely unstretched
state onto the belt 30 and, on the subsequent step, the first
conti nuous fi bers 35 are stretched under a pl astic deformati on
at a roomtenperature of 10 ~ 60 °C, nore preferably of 15 ~
40°C. Whilethefirst continuous fibers35areeasilystretched
at the roomtenperature so far as the conti nuous fibers 35 are
unstretched threads, this invention can be effectively
i npl enment ed even using stretched threads in the place of the
unstretched thread so far as the stretched threads has a
br eaki ng ext ensi on.

When t he second conposi te web 44 obtai ned inthis manner
I s used as t he conponent nenber of the di sposabl e garnent, the
first web 41 is used so as to cone in contact with the wearer's
skinto prevent a poor slidability peculiar to rubber materi al
fromirritating the wearer's skin even when the second web 42

i ncl udes rubber-like material. The first continuous fibers 35



breaking extension. When the second composite web 44 obtained in this manner is used as the
component member of the disposable garment, the first web 41 is used so as to come in contact with
the wearer's skin to prevent a poor slidability peculiar to rubber material from irritating the wearer's
skin even when the second web 42 includes rubber-like material. The f2StBECEHEMBERMBOS 35 -12 23
DECEMBER 2003 are stretched and have their diddeters correspondingly reduced. Consequently,
the first continuous fibers 35 thus stretched with their diameters reduced are improved in their
softness and touch compared to the first continuous fibers 35 immediately after discharged. With the
arrangement in which the first cqontinuous fihers 35 of the second composjte web 44 are bonded
meither witANB LA G BT AL S bRF Wet 3B § B eR) SASROBAENdatifee s ibrch the
second web 42 alone is sufficient tg stretch the second composite web 44. Accordingly, the easily
stretchable SBRSFREER bYmel B the 'sBEof@ Uit Wth 84 sn 3pitd B s Bkb- )ﬁg?@&
construction. The process according to the embodiment of Fig. 2 allows the first and second webs 41,

42 of the setlohB ENbbsHE Y 85 S0 RIVESH M&r I BBBQGE basihReigHEThRR AN after they

have been discharged from the respective molders 31, 32. Additionally, _ _
touch conmpared to the first continuous fibers 35 imediately

after discharged. Wth the arrangenment in which the first

conti nuous fibers 35 of the second conposite web 44 are bonded
nei ther withthensel ves nor withthe second web 42, arelatively
small force required to stretch the second web 42 alone is
sufficient tostretchthe second conposite web 44. Accordingly,
the easily stretchable soft sheet is formed by the second
conposite web 44 in spite of its two-1ayered construction. The
process according to the enbodi nent of Fig. 2 all ows the first

and second webs 41, 42 of t he second conposite web 44 to nmai ntain
their respective basi s wei ghts i nmedi ately after t hey have been
di scharged fromthe respective nol ders 31, 32. Additionally,

the second conposite web 44 generally presents a high
breathability since both the first and second webs 41, 42
conprise fibrous assenblies.

The steps of the process illustrated by Fig. 2 nay be
nodi fied in various manners to exploit this invention. For
exanple, it is possibleto feedthe second web 42 onto the belt
30 before the first web 41 is fed onto the belt 30. It is also

possibletouse, inadditiontothe pair of enbossingrolls 34,



the second composite web 44 generally presents a high breathability since both the first and second
webs 41, 42 comprise fibrous assemblies. The steps of the process illustrated by Fig. 2 may be
modified in various manners to exploit this invention. For example, it is possible to feed the second
web 42 onto the belt 30 before the first web 41 is fed onto the belt 30. IPBRHKOEREBSERROGBUSE, in
addition to the pair of embossing rolls 34, -13 23 PESGEMBER 2003 34, the other means such as
needle punching or high pressure columnar water streams in order to bond the first and second webs
41, 42. Alternatively, a third molder is provided downstream of the second molder 32 so that
non-stretchable third melt blown continuouys fibers digcharged from this thjrd molder may form a third
web similaridthé AP LBARS SUShdeBeRIhRd RHEIEBY RS (ALY ERSS Ebposite
sheet 1 comprising, in addition to the first and second webs 41, 42, a third web. The first web 41 and
this third wéPhAYEY edRdrelaethicaiSieddh OHEE br bfidt@RCkbiRGeddH Sthef fify?eC B fsin,
fineness, and appearance inclusive of color. Fig. 3 is a diagram similar to Fig. 2 but illustrating another

preferred eMBBainteht ofdRe prodddsBActdtdinghy thi inbBhtish. RRESRENg S thi¥ S¥bBBRnent, a film

52 made of
downstream of the second nolder 32 so that non-stretchable

third nelt bl own continuous fibers discharged fromthis third
nol der may forma third web simlar tothe first web 41 on the
second web 42 and thereby forma three-| ayered conposite sheet
1 conprising, inadditionto the first and second webs 41, 42,
athirdweb. The first web 41 and this third web nay be either
identical to each other or different fromeach other in type
of resin, fineness, and appearance inclusive of color.

Fig. 3is adiagramsimlar to Fig. 2 but illustrating
anot her preferred enbodi nent of the process according tothis
i nvention. According to this enbodinent, a film52 made of
t her nopl astic el astonmer and having an el astic stretchability
inthetravelling direction of the belt 30is fed as t he second
web 42 from the left hand of Fig. 3 and the first web 41
conprising the first continuous fibers 35is fedontothe film
52. The first and second webs 41, 42 travel to the pair of
enbossing rolls 34, 34 inthe sane manner as in Fig. 2, between
whi ch the webs 41, 42 areintermttently bondedtogether toform
the first conposite web 43. The first conposite web 43 is

stretched as they further travels through the first ~ third



thermoplastic elastomer and having an elastic stretchability in the travelling direction of the belt 30 is
fed as the second web 42 from the left hand of Fig. 3 and the first web 41 comprising the first
continuous fibers 35 is fed onto the film 52. The first and second webs 41, 42 travel to the pair of
embossing rolls 34, 34 in the same manner as in Fig. 2, between whiclPthb REhs BERI20062
intermittently bonded together to form the first comgosite web 43. The first composite web 43 is
stretched as they further travels through the first - third -14 23 DECEMBER 2003 pairs of rolls 36, 36;
37, 37; 38, 38 and then contracted to form the second composite web 44. By bonding the first web 41
with the second web jn th Torm aof the film_52 to form the bond regions 4 as shown in Fig. 1, it is
possible to B?é\fe?lt ‘Pﬁje FifSt! SncPBecatfti wabs Zﬁ7 42%§om%)%iﬁ§gag£?§eﬁé)rﬁ{éoaﬁ6ﬁ1de§& other.
This is true even if each of the bond regions 4 is dimensioned as small as in the order of 0.03 - 1 mm2

and a total 'SeHAENGe2EHIRY HoMIREIdre MRPdtensiOARPAIERGILLE if thS bri& of - 10% of

the surface area of the second composite sheet 44. This is because the first web 41 is formed by the
first continuBlk fiddié BLHRUMONE D tnbBRHEE MRt 1R thildRaD A diPhINERNEGRANE may have

the area varying in a range of 0.03 - 10 mm2 and the total area thereof may var%/ _
regrons 4 as showninFig. 1, it is possibletoprevent thefirst

and second webs 41, 42 frombeing easily separated from each
other. This is true even if each of the bond regions 4 is
di nensi oned as smal | as in the order of 0.03 ~1 nmt and a t ot al
surface area of the bond regions 4 is dinensioned as small as
in the order of 1 ~ 10% of the surface area of the second
conposite sheet 44. This is because the first web 41 is forned
by the first continuous fibers 35. It shoul d be under stood here
that the area of each bond region 4 may have the area varying
inarange of 0.03 ~ 10 mt and the total area thereof may vary
i narange of 1 ~50%of the surface area of the second conposite
web 44.

The conposite sheet 1 obtained by the process accordi ng
to this invention is easily stretchable and offers a
confortabl e touch, so that the conposite sheet 1 is suitable
as cloth and/or el astic nenber in di sposabl e garnents such as
di sposabl e pants or disposable gowns used in nedical site.

The process according to this invention for nmaeking the
el astically stretchabl e conposite sheet enables the fibrous

web in the conposite sheet to have a basis wei ght | ower than



in a range of 1 - 50% of the surface area of the second composite web 44. The composite sheet 1
obtained by the process according to this invention is easily stretchable and offers a comfortable
touch, so that the composite sheet 1 is suitable as cloth and/or elastic member in disposable
garments such as disposable pants or disposable gowns used in medi@3 BECHVMSRR 2668 according
to this invention for making the elastically stretchalbfe-composite sheet enables the fibrous web in the
composite sheet to have a basis weight lower than -15 23 DECEMBER 2003 that in the conventional
composite sheet because the stretchable fibrous web is laminated in its unstretched condition with the
elastically stretchable web, With the composite sheet of this invention, the component fibers of the
fiorous et ABtstretehed ideiCPBIKERE | ARTImatstTRAGE e HRIFAhm R Eblsespohiingly
reduced as the composite sheet is stretched once in the course of the process. At the same time,
undesirableShérilig aRbfr EhRlyiRg 4RBnd the LAMPBALAiLER tHemiseKRE iR HEMDus web
and undesirable bonding between the fibrous web and the elastically stretchable web are loosened.

Therefore, & YafitheRNshil Forb8feGlist iocdih #id lshdhlye web.

Wththe conposite sheet of thisinvention, the conponent
fibers of the fibrous web are stretched under a plastic
def or mat i on and have t hei r di aneter correspondi ngly reduced as
the conposite sheet is stretched once in the course of the
process. At the sane tine, undesirable bonding and/or
ent angl i ng anong t he conponent fi bers thenselvesinthefibrous
web and undesirabl e bondi ng between the fibrous web and the
el astically stretchable web are | oosened. Therefore, a
relatively small force required to stretch the elastically
stretchable web is sufficient as aninitial force required to
stretch the conposite sheet so that the conposite sheet may be

easily stretched and offer a confortable soft touch.



stretchable web is sufficient as an initial force required to stretch the composite sheet so that the
composite sheet may be easily stretched and offer a comfortable soft touch. -16 WHAT IS CLAIMED
IS: 23 DECEMBER 2003 1. A process for making a composite sheet (1) comprising a step of bonding
a first web (41) made of thermoplastic synthetic fiber and having an inek3<DESEMBERIAOOH one
direction a first to at least one surface of a secondiéeb (42) made of thermoplastic synthetic fiber
having an elastic stretchability at least in said one direction and thereby to obtain the composite sheet
(1) having an elastic stretchability in said one direction, wherein: said first web (41) is made of
stretchable s nthetl contlnuousf er (35) having a breaking extension at least of 70% while said
second we g tension higher than that of said first web (41) and said first and
second webs (41) (42) are bonded in accordance with the steps of: a. continuously feeding said first
web (41) in said one direction; b. continuously feeding said second web (42) in said one direction so

as to be placed upon said first web (41); c. bonding said first and second webs (41) , (42) together
1. A process for nmaki ng a conposite sheet (1) conprising a

step of bondingafirst web (41) nmade of t her nopl asti c synthetic
fi ber and having an inelastic stretchability in one direction
afirst to at | east one surface of a second web (42) nade of
t her nopl astic synthetic fiber havinganelasticstretchability
at least in said one direction and thereby to obtain the
conposite sheet (1) having an elastic stretchability in said
one direction, wherein:

said first web (41) is made of stretchable synthetic
conti nuous fiber (35) having a breaki ng extension at | east of
70%whi | e sai d second web (42) has its breaki ng ext ensi on hi gher
than that of said first web (41) and said first and second webs
(41), (42) are bonded in accordance with the steps of:

a. continuously feeding said first web (41) in said one
di rection;

b. continuously feedi ng said second web (42) i n said one
direction so as to be placed upon said first web (41);

c. bondingsaidfirst and second webs (41), (42) toget her
intermttently at | east along said one direction rather than
in a direction being orthogonal to said one direction;

d. stretching said first and second webs (41), (42)



intermittently at least along said one direction rather than in a direction being orthogonal to said one
direction; d. stretching said first and second webs (41), (42) -17 23 DECEMBER 2003 bonded together
at least in said one direction rather than the direction being orthogonal to said one direction within a
critical elasticity of said second web (42) and a critical breaking extensi2® DESHEMBERRIOI41); and e.
elastically relaxing said stretched first and second Webs (41), (42) to contract them and thereby to
obtain said composite sheet (1). 2. The process according to Claim 1, wherein said second web (42)
is any one of an elastically stretchable nonwoven fabric, a woven fabric and a stretchable film. 3. The
process accordin E}o Claim 1, wherein said second web (42) is made of elastically stretchable threads.
2 The procRBOUELolHE 1 ESal 1 Gvel 'Sl bl Rebie) R gk mE R BbhAfiber. 5. The
process according to Claim 1, wherein said first web (41) is made of melt blown fiber, 6. The process

according td'di&ht L ORh&BIGi@ sl I RRidet A st8) Bf QBSticAY SirbtcPhg¥didsBcdhd web (42)

-18
critical elasticity of said second web (42) and a critical

breaki ng extension of said first web (41); and
e. elastically relaxing saidstretched first and second
webs (41), (42) to contract them and thereby to obtain said

conposite sheet (1).

2. The process accordingto C ai ml, wherein sai d second web
(42) is any one of an el astically stretchabl e nonwoven fabri c,

a woven fabric and a stretchable film

3. The process accordingto C aiml, wherein sai d second web

(42) is made of elastically stretchable threads.

4. The process accordingto C ai ml, wherein sai d second web

(42) is made of nelt blown fiber.

5. The process accordingto Caiml, wherein saidfirst web

(41) is made of nelt blown fiber.

6. The process according to Claim1, wherein said step d

i ncludes a step of elastically stretching said second web (42)



23 DECEMBER 2003 and simultaneously stretching the synthetic fiber of said first web (41) to induce
its plastic deformation occurring longitudinally of said first web (41). 7. The process according to Claim
1, wherein the synthetic fibers of said first web (41) having been bonded together on said step of ¢
are loosened on said step d except those having been bonded to the seGdDECENBER 2008aid step c.
8. The process according to Claim 1, wherein said I8st and second webs (41), (42) are bonded
together using any one of heat-sealing, ultrasonic-sealing, needle punching and high pressure
columnar water streams. 9. The process according to Claim 1, wherein a pair of said first webs (41)

bonded to both syrf f said d web ), tively. 10, Th ding t
Ciaim O, ARG L rCRPBHAT Sk L EbE 1Dl B ASIBI ol LR SThET 132 b Bf bacis

weight, type of fibers and appearance. _ _ . _
web (41) to 1nduce its plastic deformation occurring

longitudinally of said first web (41).

7. The process according to Caim1l, wherein the synthetic
fibers of said first web (41) havi ng been bonded toget her on
said step of c are | oosened on sai d step d except those having

been bonded to the second web (42) on said step c.

8. The process accordingto Claiml, whereinsaidfirst and
second webs (41), (42) are bonded together using any one of
heat - seal i ng, ultrasonic-sealing, needle punching and high

pressure col umar wat er streans.

9. The process accordingto Caiml, wherein a pair of said
first webs (41) are bonded to both surfaces of said second web

(42), respectively.

10. The process accordingto C ai m9, wherei nsaidrespective
first webs (41) aredifferent fromeach ot her i n any one of basis

wei ght, type of fibers and appearance.



