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PR.OCESS FOR MARING ELASTICALLY STRETCHABLE CO~OSI1'JS SHEET 

This invention relates to a process for making an 

elastically stretchable composite sheet and more particularly 

such a composite sheet offering a comfortable touch being 

suitable as an important component of disposable garments such 

as disposable diapers, sanitary napkins and disposable gowns 

used in medical site. 

Japanese Patent Publication No. 1995-37703 discloses a 

process for making a non woven elastic sheet compris inq the steps 

ot continuously feeding elastic web with a tensiort in a machine 

direction, plaeinq a fibrous yab on 'the upper surface of the 

elastic web, bondinq them together by heat- or ultrasonic-

eealinq and relaxing the elastic web to contract so that the 

fibrous web may foria gathers • The nonwoven elastic sheet thus 

obtained has an elasticity 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 

disposable diapers or sanitary napkins. 

According to the process of prior art, the elastic web 

is relieved to contract first after the f ibrotts web has been 

bonded with the elastic web still under tension. With a 

conseqgence, tbe process ot prior art is neces&arily 
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accompanied with a problem that a basis weight of the fibrous 

web being fed inevitably increases as the elastic web contracts 

after the fibrous "8b has been bonded with the elastic web. 

This invention aims to provide a process for maki~g an 

elastically stretchable composite sheet enabling the f i.brous 

web in the finished composite sheet to maintain substantially 

the same basis weight as that of tl\e fibrous web being fed and 

thereby to solve the problem in the process of ~r~or art. 

Accordinq to this invention, there is provided a proceS$ 

formalcinq a composite sheet comprising a step of bonding a first 

web made of thermoplastic synthetic: fibers and having an 

inelastic •tretchability in one direction to at least one 

su.t'faee of a second web made of thermoplastic synthetic f.f:bers 

having- an elastic stretchability at least in the one direqtion 

and thereby to obtain the composite sheet having an elastic 

stretchability in said one directiol\, wherein& 

the first web is made of stretchable synthetic continuous 

fibers having a breaking extension at least of 70t while the 

sec::ond web baa its breaking extension higher than that of the 

first web and these first and second webs are bonded in 

accordance with the steps of 1 

a. continuously teedinq the first web in the. one 
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direction1 

b. continuously feeding the second web in the· one 

direction so as to be placed upon the first web; 

c. bonding the first and second webs placed upon each 

other to9ether at first bond re~ions arranged intermittently 

at least along the one direction rather than in a direction tfbieh 

is orthogonal to the one direction; 

d. stretching the first and second webs bonded together 

at least in the one direction rather than the direction which 

is orthogonal to the one direction within a critical elasticity 

of the second web and a critieal breaking extension ot. the first 

web; and 

e. elastically relaxing the stretched first and second 

webs to contract and then supplementarily bonding the first and 

second webs together at second bond regiona arr~nqed 

intermittently at least the one direction rather than the 

direction being orthoc;onal to the one direction and having a 

tctal area larger than a total area of the first bond regions 

to obtain the composite sheet. 

Fig. 1 is a perspective view showing an elastically 

stretchable composite sheet; 

Fiq. 2 is a d.i.agram schematically illustrating the steps 
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of a process according to an embodiment of this invention for 

makinq the comp0site sheet; and 

Fig. 3 is a diagram similar to Fig. 2 but illustra~inq 

steps of the p:.tocess according to another embodiment of this 

invention for making the composite sheet. 

Details of a process for J.Uakinq the elastically 

stretchable composite sheet according to this invention will 

be more fully understood from the description qiven hereunder 

with reference to the acc:ompanyin«J drawings. 

An elastically stretchable composite sheet 1 shown by Fiq. 

1 in a perspective view comprises an upper layer 2 and a lower 

layer 3 bonded together at first and second bond regions 4A, 

4B. The composite sheet l is elastically stretchable and 

contractable at least in a direction indicated by a double­

headed arrow Y - Y rather than in a direction indicat.ed by a 

double-headed arrow X - x which is orthogonal to the direction 

y .. Y .. 

~he upper layer 2 of the composite sheet l is 

inelastically stretchable at least in the direction Y - Y rather 

than in the diraction x - x. This upper layer 2 is an assembly 

of thermoplastic synthetic resin continuous fibers 6. 

Preferably, the f il>ers 6 are bonded together only at the first 
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and second bond regions 4 but not in the remaininq region defined 

around the bond reg_ions 4.. In the remaining reqion extending 

a.round the first and second bond regions 4A, 4B, the continuous 

fibers 6 My extend over the upper surface of the lower layer 

3 so as to describe irregular curves. In response to stretching 

of the composite sheet 1 in the direction Y • Y and/or in the 

direction x .. x, the c:ontinuous fibers 6 describing the curves 

are reoriented to extend in the direction Y - Y and the upper 

layer 2 is inelastically stretched.. The continuous fibers 6 

may be of synthetic resin such as polypropyrene, polyester o.r 

polyethylene .. 

The lower layer 3 of the composite sheet 1 com.prises 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 400t in the direction Y - Y and elastically contractable 

by leas than 1.3 times Of its initial length after stretched 

by lOOt. such sheet may be a eard web made of elastic threads, 

a nonwoven fabric such as a therinal bond nonwoven fabric or a 

spun lace nonwoven fabric, a woven fabric all made of elastic 

threads, or a film made of thennoplastic elastomer. 

While both the first and second bond regions 4A, 4B may 

be individually dilnensioned to have an area of 0.1- 2 mm2 , Fig. 
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l exemplarily shows a case in which the first bond regio~ 4A 

has its area larger than the area ot the second bond region 4B. 

In the composite sheet 1, the seeond bond regions 4B are 

preferably formed so that a total area of the second bond regions 

4B lllay be larger than a total area of the first bond re9ions 

4A. 

The upper and lower layers 2, 3 may be bonded together 

at the first and second bond regions 4A, 48 by heatinq them 

tog$ther under a pressure or by ultrasonic-sealing them with 

each other. If a technique of mechanical entan9leme1lt is also 

useful to bond the continuous fibers 6 of the upper layer 2 with 

the component fibers of the lower layer 3, such mechanical 

entan;linq effect may be achie\f'ed by means of needle punching, 

high pressure columnar water streams or the like. 

A initial force required to stretch such composite ah•et 

l, for example, i.n the direotion Y - Y substantially corresponds 

to a force required to stretch the lower layer 3. 'rhe upper 

layer 2 has little influence upon the force t"equ.ired to stretch 

the c~posite sheet 1 since no significant force is required 

for the upper layer 2 to reorient its co4tinuous fibers 6. 

Purther stretching the composite sheet 1 with the lower layer 

being elastically def onned causes the continuous fibers· 6 of 

the upper layer 2 still describing the curves to be further 
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reoriented to be straightened. in the region extending around 

the bond reqions 4 in which the continuous fibers 6 are bonded 

to the lower layer 3. To stretch the composite sheet 1 further 

from such condition, a force is required., in addition to the 

foree required to stretch the lower layer 3, to stretch ·said 

stra.i9htened continuous fibers 6. 

Pig. 2 is a diagram schematically illustrating a. speeific 

embodiment of the process for making the composite sheet 1. An 

endle•• belt 30 travels from the left hand toward the right hand 

as viewed in the diagram~ On th& left hand, there is provided 

a first melt blown fiber molder 31 above the belt 30 below which 

there is provided a suction mechanism 31A. the first molder 

31 includes a plurality of nozzles arran.9ed transversely of the 

belt 30 and adapted to dischar9e tirst melt blown continuous 

fibers 35 of non-stretchable thermoplastic synthetic resin 

substantially in unstretched state.. -rhe continuous fibers 35 

are a.eeumulated on the belt JO along irregular curves to form 

a first web 41. A discharge ~ondit.ion 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 4-1 may be prevented from bein41 bonded together or, even if 

bonded together, the bonded continuous fibers 35 JUY be easily 

eepar4ted one from ~nother on the subsequent step. ·such 



. s. 

unstretched first c:ontinuous fibers 35 have. a breaking 

elttension of at least 70t. 

on the right side of the first molder 31, there are 

provided a second melt blown fiber molder 32 and a suction 

mechanism 32A.. The tec:ond molder 32. also includes a plurality 

of nozzles arranged transversely of the belt 30 and adapted to 

discbar9e second melt blown continuous fibers 40 of e1aetic:ally 

stretchable thermoplastic synthetic resin. The second.melt 

blown continuous fibers 40 are accumulated on the first web 3 l 

along irreqular curves to form a second web 42. A discharge 

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 f o.rm a sheet having an elastic 

stretchability in the travelling direction of the belt 30, 

preferably in the travelling direction as well as in· the 

direction being orthoqonal thereto. Such second continuous 

fibers 40 have a breakinq extension hiqher than that of tbe first 

continuous fibers 35. 

The first and second webs 41, 42 placed upon each other 

are fed to9ether to vertically paired embossing rolls 34, 34. 

The webs 41, 42 are thereby heated under a pressure: at the first 

bond regions U arranged intermittently at least in the 

longitudinal direction corresponding to t.be dix-ection in which 
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the webs 41, 42 are fed rather than in the direction orthogonal 

to the longitudinal direction. In this manner, the webs 41, 

42 are bonded together to fo:r:m a first composite web 43 .. '?he 

first bond reqions 4A are individually dimensioned, for example, 

in a ranqe of O .1 - 2 mm.1 and spaced one from another by 3 -

30 mm. in the longitudinal direction as well as in the transverse 

direction. The first composite web 43 travels throuqh first 

and second pairs of stretchinq rolls 36, 36; 37, 37. A 

revolution epeed of th• first pair of rolls 36, 36 is lower than 

a revolution speed of the aeeo~d pair of rolls 37, 37. A 

difference of the revolqtion speeds between the first and second 

pairs of rolls 36, 36; 37, 37 is adjnsted so that the first 

composite web 43 may be stretched by a predetermined stretch 

ratio, pref er ably by 50 - 300.\, whitih is less than a breakin9 

extension of the first web and within a critical elasticity of 

the eecond web 42. In the first composite web 43 stretehed in 

this manner, the second web 42 is elastically stretched in the 

region extending around the first bond regions 4A while the 

first continuous fibers 35 are reoriented to the WEilb tJ:avelling 

direction in the region extending around the first bond regions 

4A and stretched under their plastic defomation. on such step 

of stretching, except the bond :regions in which the two wel:>e 

are bonded toqether by the pair of embossing rolls 34, 34, it 
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is desirable that any sealing or mechanical entangling possibly 

occurring am.on9 the first continuous fibers 3 5 forming the first 

web 41 may be substantially loosened or disentangled. It is also 

desirable that bonding effect possibly ocourrinq between the 

first continuous fibers 35 and tbe second web 42 may be 

practically eliminated. 

A revolution speed of a third pair of rolls 38, 3 8 is the 

same as that of the first pair of rolls 36, 36 and the first 

composite web 43 is elastically contracted on the course defined 

between the second pair of rolls 37, 37 and the third pair of 

rolls 38,. 38 t.o it• initial length. !rhe third pair of rolls 

38, 38 serves &l$O as the pair of embossinq rolls by which the 

first composite web 43 contracted to its initial length is 

partially embossed to form a second composite web 44 having the 

second bond regions 4B. While each of the second bond regions 

4B is shown to have substantially the same area as each of the 

first bond r:•gions 4A has, a total area of the second bond regions 

4:& per unit area of the second composite web 44 is preferably 

lar9er than a total area of the first bond reqions 4A per unit 

area of the second composite web 44 and more preferably 

eorreeponds to at least 1. 3 times of the latter. The first bond · 

.regions 4A are individually dimensioned, for example, in a range 

of o .1 - 2 •a and spaced one from another .by O. S ,. 5 mm in the 
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longitudinal direction as well as in the transverse direction. 

It should be understood that this invention ~ay exploit even 

with some of the second bond regions 4J placed upon some of the 

first bond regions 4A.. t?he second composite web 44 is taken 

up in the form of a roll and 81.lb.s~ently is eut into a desired 

~imension to obtain the individual composite sheets l. The 

first continuous tibers 35 in the second composite web 44 

correspond to the continuous fibers 6 of Pig. 1 and the first 

web 41 comprisinq these fihax-s 6 corresponds to the upper layer 

2 of Fig .. 1. The second web 42 in the second composite web 44 

corresponds to the lower layer 3 of :rig. l. This invention may 

also exploit by using the third pair of rolls 38, 38 merely 

aa a pair of feeding rolls just like the first pair of rolls 

36, 36 and by providinq a second pair of em1:>0ssinq rolls behind 

the third pair of rolls 31, 39. 

on the starting step, the f.irat eontinu.ous fibers 35 are 

discharged in their substantially or completely unstretched 

state onto the belt 30 and, on the subseqaent step, the first 

continuous fibers 35 are stretched under a plastic deformation 

at a room temperature of 10 - 60°C, more preferably of 15 - 4o•c. 

While such first melt blown fibers 35 are preferably used in 

thi.s invention, this invention. can be effectively exploit even 

using stretched threads in the place ot tbe unstretehed thread 
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so far as the stretched threads are stretchable at the room 

temperature. 

When the second composite web 44 obtained in this manner 

is stretched after the first and second webs 41 1 42 have 

previously been bonded together at the first bond regions 4A, 

the component tibers of .the tirst web 41 bonded together or 

entangled toc;rether a.re loosened.. Thereby uneven distribution 

of the first continuous fibers 35 in the first web 41 due to 

suc:h bonding or entanqlement is eliminated and, with a 

consequence, the second composite web 44 offering an even touch 

is obtained. 

In the course of the process for making the composite 

ebeet, it is also possible to stretch the first composite web 

43 in t.he transverse direction orthogonal to t.he direction in 

which the first composite web 43 travels. In this case, only 

the portion of the first continuous fibers 35 extending 

transversely of the first web 41 can be stretched since the first 

and secona webs 41, 42 have previously been J:>onded together. 

In the second composite web 44, the second bond regions 4B 

function to bond the first web of which the unevenness of fiber 

distribution has been eliminated to the second web 42 so firmly 

that the two webs 41, 42 might be separated trom each other even 

•hen the second composite web 44 is repetitively stretched. 
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Even when the second web 42 includes rubber-based 

'Sllatarial, t.he f i:ut web 41 may 11sed so as to e()Jla in contact 

with the weat8X'' a skin to ptevent a poor slidability peculiar 

to rubber material from stimulatinq the wearer's skin. With 

tbs arran9ement of the second composite web 44 in which, except 

the first and ~econd bond regions 4~, 48, the first continuous 

:.fibers 35 of the aeoond composite web 44 are bonded neither with 

themselves nor with the second web 42, a relatively small force 

required to stretch the se~ond web 42 alone is suftieient as 

an initial foroe required to st:retch the second composite web 

44. Accordingly, the easily stretchable soft sheet is formed 

by the second composite web 44 in spite of its two-layered 

construction. The process according to the embodiment of Fig. 

2 allows the first and second webs 41, 42 of the second composite 

web 44 to maintain their respective })asis weights immediately 

after th&y have been discharged from th• respective molders 31, 

32. Additionally, the second composite web 44 generally 

presents a high breathability since bo'\:h the first and second 

webs 41, 42 comprise fibrous assemblies. 

~he steps of the process illustrated by Fiq. 2 may be 

modified in various manner• to exploit this invention. Por 

example, it is possible to f-ed the second web 42 onto the belt 

30 before the first web 41 ia fed onto the belt 30. .rt is also 
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possible to use, in addition to the pair of embossing rolls 34, 

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 Jllolder is provided 

downstream of the second molder 3 2 110 that non-stretchable third 

melt blown continuous fibers discharged. from this third molder 

may fotm a third web similar to the first web 41 on the second 

web 42 and thereby form. a three-layered composite sheet 1 

comprising, in addition to the first and second webs 41, 42, 

a third web. The first web 41 ars.d this third web may be either 

identical to each other or ~~tf erent from each other in type 

of resin, fineness, and appearance inclusive of color •. 

Fiq. 3 is a diagram similar to ri~. 2 bnt illustrating 

another preferred embodiment of the process acoo.rding to this 

invention. Accordin9 to this embodiment, a film 52 made of 

thermoplastic elaetoaer and having an elastic stretchability 

in the travelling direction of the belt 30 is fed •s the s~ond 

web 42 from the left hand of rig .. 3 and the first web 41 comprising 

the first continuous fibers 35 is fed onto sai.d tilm 52. The 

first and second webs 41, 42 travel to the pair of embossing 

rolls 34, 34 in the same manner as in l'ig. 21 between which the 

webs 41, 42 are intermittently bonded together at the second 

bond reqiona 4B to tom a second composite web 44. on the step 
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of bonding the first web 41 with the second web 42 in the. form 

of the film 52 to form the first and second bond regions 4A, 

4B, the area of the individual bond regions 4A, 4B can be 

dimensioned as small as in the order of 0.03 - 1 nun.2 without 

an apprehension that the first and second webs 41, 42 migllt be 

easily separated from each other.. It should be understood here 

that the area of the individual bond regions 4A, 4B can be 

selectively varied in a :range of o. 03 - 10 mm.a without depa~inq 

from th• soope of this invention. 

The composite sheet 1 obtained .by the process according 

to this invention is easily stretchable and offers a comfortable 

touch, so that the compoaite sheet l is suitable as cloth and/or 

elastic member in disposable qarments such as disposable pants 

~r disposable gowns used in medical site. 

The process according to this invention for making the 

elastically stretchable composite sheet enables the fibrous web 

in the composite sheet to have a basis wei9ht lower than _that 

in the conventional composite sheet because the stretchable 

fibrous web is laminated in its unstretched condition with the 

elastically stretchable web. Furthermore, the process 

according to this invention enables the fibrous web to be evenly 

stretched since the process by bOnding the stretchable web to 

the elaetieally stretchable wet:> on two steps, i.e., before and 
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after the step of st~etchinq the coll\posite sheet. 

In the course of stretching the oompo•ite sheet,· the 

c0taponent f iber1 ot the fibrous web are stretched under a 

plastic deformation and, at the same time, undesirable bonding 

and/or entanqlin9 among the component fib$rs tham.selves in the 

fibrous web and undesirable sealing between the f ihrous web and 

the elastically stretchable web are loosened. Therefore, a 

relatively small force required to stretch the elastically 

stretebable web alone is sufficient a.s an initial force required 

to stretch the co111posite sheet so that the composite sheet may 

be easily stretched and offer a comfo~able soft touch. 
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WHAT IS CLAIMED IS: 

1. A process for making a ooinposite sheet generally 

comprising a step of :bonding a first web made of thermoplastic 

synthetic fibers and havinq an inelastic stretchability in one 

direction to at least one surface of a second web made of 

thermoplastic synthetic fibers having an elastic 

stretchability at leaat in said one direction and thereby to 

obtain the composite sheet bavinq. an elastic stretchability in 

said one direction, wherein: 

said first web is made of stretchable synthetic 

continuous fibers ha.vinq a breaking extension at least of 70% 

while said second web has its breaking extension higher than 

that of said first web and said first and second webs are bonded 

in accordance with the steps of r 

a. continuously feeding said first web in said one 

direction; 

b. eontinuously faed.inq said second web in said one 

direction so as to be placed upon said first web, 

c. bonding said first and second webs placed upo-n each 

other toqether at ~irst bond regions arranged intennittently 

at least along said one direction rather than in a direQtion 

This Sheet Has Been Replaced 

I IHllf f llltff Jlfl llf Ill 



l tllll\ \\\ll\ 111\l \till \1 \II\ 
* C L M S * 

which is orthogonal to said one direction; 

d. stretching said first and second 'itebe bonded toge:ther 

at least in said one direction rather than the direction which 

is orthogonal to said one direction within a critical elasticity 

of said second web and a eritieal breakinq extension of said 

first web1 and 

e. alastieally relaxing said stretched first and second 

webs to contract and then sttpplementarily bonding said ~irst 

and sec:ond webs together at second bond regions arranged 

iftte%Dlittantly at least said one direction rather than said 

direction bein9 orthogonal to said one direction and having a 

total area larger than a. total area of said first bond regions 

to obtain said composite sheet. 

2. The process according to Claim 1, wherein said second web 

is any one of an elastically stretchable nonwoven fabric, a 

woven fabric and a stretchable f 11m. 

l. !rhe process according to Claim l, whuein said second web 

is made ot elastically stretchable threads. 

4. The process accordin9 to Claim 1, wherein said second web 
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is made of melt blow fibers. 

5. The process according to Claim 1, wherein said firs~ web 

is made of melt blown fibers. 

6. The process according to Claim 1, wherein said step 4 

includes a step of elastically stretching said second web and 

simultaneously stretching the synthetic fibers o~ said first 

web to induce its plastic defor:mation occurrin9 longitudina.lly 

of said first web. 

1. !he process according to Claim 1, wherein said step d 

further includes a step of loosening the synthetic fibers of 

said f 1rst web having been bonded together on said step of g_ 

except those having been bonded to the sec:ond web on said step 

8. The process according to Claim 1, wherein said first and 

second webs are bonded together using any one of heat-sealin9, 

ultrasonic-sealing, needle punchinq and high pressure columnar 

water streams. 
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9 • The process according to Claim. 1 , wherein a pai:r of said 

first webs are bonded to both surfaces of said second web, 

respectively. 

10. The process accordinq to Claim 9, wherein eaid respective 

first webs bonded to both surfaces of said s•cond web are 

different from each other in any one of basis weight, type of 

fibers and appearance. 

11. The process according to Claim 1, wherein, in saic:t one 

direction as well as 111.said direction being orthogonal to said 

one direction, each pair of adjacent said first bond regions 

are spaced from each other by 3 - 3 a l'llll\ while each pair of adjacent 

said second bond regions are spaced from each other by o.s -

5 •• 
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