
-1-

200101954-5 
.2 S MAR 2001. 

PROCESS FOR MAKING ELASTICALLY STRETCHABLE COMPOSITE SHEET 

This invention relates to a process for making an 

elastically stretchable composite sheet having a comfortable 

touch. 

Japanese Patent Application Publication No. l994-184897A 

describes composite a stretchable material comprising a. 

stretchable sheet and a necked· material bonded to the 

stretchable sheet at three or more non-linearly arranged spots 

wherein the necked material is gathering between at least two 

. ' 
of the three spots. Such a composite stretchable material can 

be obtained by bonding the necked material to the stretchable 

sheet under a stretched condition and then contracting the 

stretchable sheet from the stretched co~dition. Accord~ng to 

this technique of prio+ art, the necked material changes a 

rubber-like surf ace popular in a . ·stretchable sheet to a 

comfortable cloth-like surface without damaging a desired 

stretchability of the ~tretchable sheet. · 

According to this technique of prior art, the material 

previously necked by stretching it in one direc~ion is ·bonded 

to t.he stretchable sheet. consequently, the gathers are apt 

to distribute unevenly in a transverse direction _orthogonal to 

· the one direction at the stage that stretch~ble sheet is 
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contracted from the. stretched condition and thereupon· the 

necked material is gathering. This is for the reason that, when 

the necked material is fibrous, the fibers lying alon~ the side 

edges extending in the one direction ar·e stretched at a ratio 

higher than the fibers lying intermediate regions between the. 

side edges. 

It is an object of this invention to provide a process 

for making an elastically stretchable· composite sheet by 

stretching a stretchable composite web comprising an 

elastically stretchable web and an inelastically stretchable 

. web in a manner substantially same a1;1 the previously mentioned 

technique of prior art but improved so that the inelastically 

stretchable web may form gathers evenly distributed in the 

str·etching direction as well as in the direction orthogonal 

thereto. 

The object set forth above is achieved, according to this 

invention, by a process for making an elastically stretchable 

composite sheet, which can be more easily stretched than a 
,. 

composite web comprising an elastically stretchable web having 

upper and lower surfaces and an inelastically stretchable web 

of continuous fibers bonded to. at least the upper surface of , 

said surfaces of ~·he elastically stretchable web, through steps 
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of stretching the composite web in one direction and then 

contracting the composite web under an elastic contractible 

force provided by the elastically stretchable web. And the 

process is characterized by that spots to bond the elastically 

and inelastically stretchable webs to each other are formed in 
··' 

the composite web intermittently at least in the one direction 

of the one direction and a direction orthogonal thereto and the 

composite web is succeedingly stretched and then contraoted in 

the one direction wherein a first spot of the spots and a second 
\ 

' ' 

spot lying in the vicinity of the first spot in the one direction 

at least partially _overlap each other as one of these first and 

second spots is translated in the one direction. 

Fig. 1 is a perspective view of a composite web (stock 

web) used in a process according to this· _invention; 

Fig. 2 is a perspective view of a composite sheet obtaine~ 

from the composite web by the process according to this 

invention; and 

Fig. 3 is a plan view depicting the stock web. 

A process for making an elastically stretchable composite 

sheet according to this invention will be described more in 

detail with reference to the accompanying drawings. 
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Fig. 1 is a fragmentary perspective view of a stock web 

10 used in the process according to this invention and Fig. 2 

is a fragmentary perspective view of a composite sheet 20 

obtained from this web 10. 

The stock web 10 comprises an inelastically stretchable 

web 2 formed with inelastically stretchable continuous fibers 

6 oriented at random and an elastic web 3 formed with elastically 

stretchable continuous fibers 40 oriented at random, both webs 

2, 3 being placed upon and bonded to each other at bonding spots 

4. ~he stock web 10 formed in this manner is elastically 

stretchable in X-direction and Y~direction orthogonal thereto, 

at least in Y-direction as indicated by imaginary lines. In 

the composite sheet 20, the continuous fibers 6 shown in Fig. 

1 are in an elongated state between each pair of the adjacent 

bonding spots 4, 4. The fibers 6 in such a state are ·de~ignated 

by reference numeral 26. 

The composite sheet 20 can be obtained in such a manner 

that the stock web 10 is stretched in. Y-direction within 

breaking limits of the stretchable web 2 and the elastic web 

3 and also within an elastic limit of the elastic web 3 so that 

the continuous fibers 6 of the stretchable web 2 may be 

plastically deformed and thereby may become more fine. Then 

this stock web 10 is contracted under an elastic contractible 
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force provided by.the elastic web 3 to obtain the composite sheet 

20. When the stock web 10 is stretched, the web 10 -will need 

a force to stretch both the stretchable web 2 and the elastic 

web 3. However, when the composite sheet 20 is stretched, the 

sheet 20 will need only a.force to stretch the elastic web 3, 

because the stretched fibers 26 of the stretchable web 2 are 

merely reoriented so as to extend in Y-direction. In this manner, 

the composite sheet 20 is elastically stretchable more easily 

than the stock web 10. 

Fig. 3 is a plan view of the stock web 1 o as viewed directly 

above the stretchable sheet 2, in which the component fibers 

6 are not shown. Referring to Fig. 3, reference numerals 101, 

102, 103, 104 ••••• designate individual bonding spots 

belonging to a first array 100 of th~ bonding spots 4, reference 

numerals 201, 202, 203, 204 ••••• designate individual bonding 

spots belonging to .a second array 200 of the bonding spots·4 

an~ reference numerals 301, 302; 303, 304 ••••• designate a 

third array·. JOO of the bonding spots 4, each array being 

arranged in X-direction. In the illustrated embodiment, each 

of the bonding spots 4 has an oval shape defined by a major axis 

ot a length D in_X-direction, a minor axis of a length gin 

Y-direction, a first fi!nd a lying at right hand a:nd a secon:d end 

h lying in left hand as.viewed in Fig~ 3. Each pair of the 
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bonding spots 4, 4 being adjacent in X-direction, for example, 

the bonding spots 101, 102, or 102, 103 are spaced apart from 

each other by a distance z.: which is smaller than the length ~ of 

the major axis. When the bonding spot 102 is described to be 

adjacent to the bonding spot 101, it should be understood that 

the bonding spot 102 lies sufficiently near the·bonding spot 

101 and will at least partially overlap the bonding spot 101 

if the bonding spo~ 102 is translated in X-direct~on. 

The respective arrays.loo, 200, 300 ••••• of ~he bonding 

spots 4 are spaced one from another by a distance m in Y-direction. 

The respective bonding ~pots 201; 202, 203, 204 ••••• of the 

second array 200 are arranged rel~tively to the respective 

bonding spots 101, 102, 103, 104 .~ ••• of the first array 100 

as follows 1 the bonding spot 202 lies between the bonding spots 

101and102, the bonding spot 203 lies between the bonding spots 

102 and 103, and the bonding spot 204 lies between the bonding 

spots 103 and 104. If ~he second array 200 is translated in 

Y•directioQ, the bonding spot 202 will.partially overlap the 
. . . 

bonding spots 101and102. Similarly, the bond"ing spot 203 will 

partially overlap the bonding spots 102 and 103. Dimensions 

in x-d1rect1on by which the bdnd1ng spot 202 will overlap the 

bonding sp~t 101, on one hand, and overlap the.bonding spot 102, 

on the oth~r hand, are· indicated by .e and f, respectively. 
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Relationship established between the bonding spots 201, 202, 

203, 204 ••••• of the second array 200 and the bonding spots 

301, 302, 303, 304 ••••• of the third array is· similar to the 

relationship established between the first array 100 and the 

second array 200. A group of the bonding spots 4 which are 

adjacent one to another in Y-direction include, for example, 

the bonding spot 202·and those which' will partially overlap the 

bonding spot 202 when translated in Y-direction, i.e., the 

bonding spots 101, 102, 301 and 302. 

The respective bonding spots 101, 102 .• •• it • , 201, 

202 •••••• 301, 3~2 ••••• are arranged so that they may at least 

partially overlap one· another as they are translated in Y­

direction, more preferably, the spots adjacent one to another 

in Y-direction as seen in Fig. 3.are aranged so that they may 

at least partially overlap one another as they are translated 

in Y-direction. With such arrangements, plastic deformations 

of the continuous fibers 6 occur ~etween each pair of the bonding 

spots 4, 4 being adjacent in Y-direction in the case that the 

stock web 10 comprising the continuous fibers 6 distributed at 

random is stretched in Y-direction. such plastic deformations 

easily elongate the continuous fibers 6 to more fine fibers. 

In the composite sheet 20 obtained by contracting the stock web 

10 from the stretched condition under the ela~tic contractible 
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force provided by the elastic web 3 , higher the ratio at which· 

the continuous fibers 6 have been stretched, i.e., longer the 

stretched continuous fibers 26 (See Fig. 2) are between each 

pair of the adjacent bonding spots 4, 4, much more gathers 

are formed. As a result, the surface of the composite sheet 

20 will have a soft touch. 

In order that the bonding spots 4 can advantageously 

function for the continuous fibers 6, preferably, the.dim~nsion 

12 is at least O. 3 mm, the dimension g is O. 2 - 6 mm, the dimens.j.ons 

a and .f are at least 0. 3 inm and the distance by which the bonding 

spots are spaced one from another in Y-direction is Q.S - 30 

mm. The bonding spots 4 preferably occupy 5 - 20 !Is o.f the entire 

area of the stock web 10. 

While a plurality of bonding spots 4, i.e., the bonding 

spots 101, 102 •• ~··• 201, 202 ••••• , 301, 302 ••••• are 

illustrated to be identical in their shapes, it is possible 

without departing from the scope of this invention to alter 

their shapes and layout. For example, the respective arrays 

including the first array 100 may continuously extend across 

the full width of the stock web 10. In the illustrated embodiment, 

the bonding spots 4 are rormecl intermittently in X-direction . 

so that the composite sheet 20 may be stretchable in X-direction 

as well as in Y-direction. Stretchability of ·the composite 
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sheet 20 in X-direction will be reduced if the bonding spots 

4 continuously extend in X-direction. 

To implement this invention, the continuous fibers 6 may 

be selected from a group of fibers including homopolymer, 

copolymer and terpolymer of propylen~. The elastic web 3 farmed 

with elastic fibers 40 may be replaced by film made of plastic 

elastomer. 

The process according to this invention for making the 

elastically stretchable composite sheet facilitates the 

continuous fibers of the stretchable web as one component of . 

. the stock web to be evenly stretched in the stretching direction 

of the stock web as well as in the direction orthogonal thereto 

as the stock web is stretched. This is brought by the 

construction of the stock web that the bonding spots of t'he stock 

web· are formed interm~ttently in the stretching direction of 

the stock web and uniquely distributed so that the bonding spots 

will at least partially overlap one another if these bonding 

spots are translated in the stretc~ing direction. In the 

composite sheet obtained in this manner, the continuous fibers 

form the gathers evenly not only in the stretching direction 

but also in the direction orthogonal thereto. 
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* C L M S * 
WHAT IS CLAIMED IS: 

1. A process for making an elastically stretchable composite 

sheet, which can be more easily stretched than a composite web 

comprising an elastically stretchable web having upper an~ 

lower surfaces and an inelastically stretchable·! :web of 

contj.nuous fibers bonded to at least· the upper surface· of said 

surfaces of the elastically stretchable web, through steps of 

stretching the composite web in one direction and then 

contracting the composite web under an elastic cont~actible 

force provided by the elastically stretchable web, said process 

being characterized by that: 

spots to bond the elastically -and inelastically 

stretchable webs to each other are formed in the .composite web 

intermittently at least in the one direction· o:f the one 

direction and a direction orthogonal thereto and the composite 

web is succeedingly.stretched and then contracted in the one 

direction wherein a first spot of the spots and a second·spot 

lying in the vicinity of the first spot in the one direction 

at least partially overlap each other as one Qf these first and 

second spots is trans1ated.1n the one d1rect1on. 


