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COMPOSITE SHEET

This invention relates to a composite sheet having an
elastic stretchability in one directicon and more
particularly to such a composite sheet suitable for topsheet
materials foxr sanitary articles such as diapers,
menstruation pads and the like.

Japanese Batent Bpplication Publication Neo.
1985-328068148 describes a topsheet comprising a
liguid-pervious nonwoven fabric and a plurality of fine
thermoplastic film strips extending in one direction and
being spaced apart one from ancther Lransversely of the one
direction and integrally bonded to the upper surface of the
nonwoven fabric.

In the topsheetf discleosed by the Publication, both the
nonwoven fabric and the plastic film strips have no
rubper-based elasticity and the topsheet does not have any
elastic stretchability unless the topsheet is subjected to
a special treatment. To ensure that this topsheet has an
elastic stretchability, an elastically stretchable nonwoven
fabric made of fibers c¢btained by melting and spinning

thermoplastic elastomer should be used as the nonweven fabric

and elastically stretchable film obtained by extrusion
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molding thermoplastic elastomer should be used as the plastic
film.

Eowever, both a rubber-based elastically stretchable
nonwoven fapric and a rubber-based elastically stretchable
film inevitably have an uncomfortable touch such as a sticky

or slimy touch and a body fluid absorbent sanitary article

i

such as a disposable diaper or a sanitary napkin using th
elastically stretchable nonwoven fabric and the elastically
stretchable film may give a wearer of such article
uncomfortable feeling if these materials come in contact with

the wearer's skin.

It iz anchkiect of this invention te provide a composite
sheet having an elastic stretchability and being free from
a sticky or slimy teocuch without using any rubber-basec
material such as thermoplastic elastomer.

According to this invention, there is a composite sheet
comprising & nonwoven fabric and & plurality of fine,
flexible and continucus filaments extending parallel a first
to another in a first direction and spaced apart one from
another transversely of the first directicn.

The composite sheet further comprises the nonwoven

fabric and the continucus fililaments are formed with 2
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plurality of recoverabls crepes sxtending in a second
direction orthogonal to the first direction and continucusly
arrangad in the first direction so that the nonwoven fabric
and the continuous filaments may contract in the first
direction &t a predetermined ratio with respect to unit
length ef the composite sheet as measured in the first
direction prior to formation of crepes in the nonwoven fabric
and the continuous filaments and thereby the composite sheet
Has an elastic stretchability in the first direction.

The composite sheet accerding to this inventicon has a
elastic stretchability in the first direction in spite of the
fact that the composite sheet comprises the nonwoven fabric
made from non-elastomeric thermoplastic synthetic resin
fiber and the £flexible continuous £filaments made Ifrom
non-elastomeric thermoplastic synthetic resin and bonded to
the nonwoven fabric. This is achieved by the feature of this
invention such that the nonwoven fabric and the filaments are
formed with a plurality of crepes extending in the first
direction and centinuously arranged a second directio
crthogonal to the first direction. The nonwaoven fabric and
the filaments both having no rubber-based elasticity can be
stretched under tension substantially lower than that

required to stretch the composite sheet comprising a
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rubber-baseg nonwoven ifabric and filaments.

The cmposite sheet wusing none of rubber-based
materials such as thermeoplastic elastomer is free from a
sticky cor slimy touch and it is not apprehended that the
composite sheet micght give a wearer of body fluid absorbsnt
sanitary article using this composite sheet uncomfortable
feeling even if the composite sheet comes in contact with the
wearser's skin. The composite sheet according to this
inventiocn enables its strength as well as its shape- and
dimensicn-stahility to be improved by bonding a plurality of
filaments to the nonwoven fabric., Acceordingly, the composgite

sheet will be suitable, for example, for topsheet materials
for sanitary articles such as dispers, menstruaticn pads,

panty liners, lncentinence pads and the like.

Fig. 1 is & perspective wview of a composite sheet
aceording toothiszs inventilon;

Fig. 2 is a secticnal view taken along line A - B in

Eig. 3 is a perspective view depicting the compogsite
shest as being stretched; and
Fig. 4 is a fragmentary secticnal view schematically

depicting the partially cutaway composite sheet.
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Details of a composite sheet according to this
invention will be more fully understood from the description
given hereunder with reference to the accompanying drawings.

fig. 1 is a perspective view of z composite zheet 1

ccording £o this invention; Fig. 2 is a sectional view taken
along line 2 - A in Fig. 1 and Fig. 3 is a perspective view
depicting the composite sheet 1 as being stretched. The
composite sheet 1 comprises a rneonwoven fabric 2 and 3
pilurality of fine flexible continucus filaments 3.

The filaments 3 are ponded to one sheet surface of the
nonwoven fabric 2 sg as to extend parallel one to another and
to be spaced apart one from another on the sheet surface of
the nonwoven fabric 2 longitudinally as viewed in Fig. 1. The
nonwoven fabric 2 and the filaments 3 form a plurality of

sach extending transversely

ol

recoverable crepes or Ccrepes
as:viewed in Pig. 1, 1.e.; these crepes continuously undulate
lorgitudinally as viewed in: Fig. 1. In other words, the
nenwoven fabriec 2 and the filaments 3 have contracted in the
longitudinal direction at a predetermined ratio with respect
to the unit length of the composite sheet 1 prior to formation
of the crepes 4 in these nonwoven fabric 2 and filaments 2.

It iz possible to inmprove a strength as well as shape-

and dimension-stability of the compesite sheet 1 by bonding
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a plurality cf the filaments 3 to the nonwoven fabric 2 in
comparison te the sheet comprising the nenweven fabrisc 2
alone. Having contracted in its longitudinal directicn, the
nonwWweven fabric 2 has a density of its compohent Eibers 5
higher than that it has prior to contraction.

Under tension in the direction indicated by an arrow
¥ = X' in Fig. 1, the crepes 4 formed by the rnonwoven fabric
2and the Tilaments 3 of the composite sheet 1 dre smocthed

down and disappear. Correspondingly, these nonwoven fabric
2 and filaments 3 are stretched in the longitudinal direction
substantially te their respective length pricr to formation
of the crepes 4 in these nonwoven fabrig and filaments 2, 3.
The composite sheet 1 as & whole tan be longitudinally
stretched as the nonwoven fabric 2 and the filaments 3 are
stretchad, Relieved of the tensicn, the nenwowven fabric 2 and
the filaments 3 of the composite shest 1 contract again to
recover the crapes 4. The nonwoven fabric 2 and the filaments
3 longitudinally contract again in this manner and the
coemposite sheet 1 as a whole longitudinally contracts again
te the state of Fig. 1.

A ratio a2t which the nonwoven fabric 2 and the filaments
3 are able to contract is a range of 10 ~ 80 % (The composite

sheet 1 having a length of 100 mm pricr t¢ formation of the
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crepes 4 in the mnonwoven fabric 2 and the filaments 3
contracts toc a length of 20 ~ 890 mm as the nonwoven fabric
2 and filaments 3 contract)}, more preferably in a range of
30 ~ 60 5. With the contraction ratic less than 10%, it will
5 be impossible to provide the composite sheet 1 with a desired
stretchability. With the echtraction ratio excesding 80 %,
it will be required to form correspondingly much more crepes
4 in the nonwoven fabric 2 and the filaments 3 in order to
contract them 2t the ratisc higher than 80 %, However, &
10  process for achieving this is not practical.

The filaments 3 &re made of non-elastomeric
thermoplastic synthetic resin. The syrithelic resin used for
this purpose may be selected from a group of thermoplastic
materials including a low density polyethylene, linear low

15 density polyethylerne, a medium density polyethylene, high
density polyethylsne, mstallocene polvethylene, bkleocx
polymerized pelypropylene, random polymerized polyprepylene,
homopolymerized polypropylene, metallocene polypropylene,
ethylene vinylacetate copolymexr and pelyethylene

20 terephthalate. Cross-section presented by each of the
filaments 3 is not critical and may be circular, elliptical,
rectangular, polygenal, or even of indeterminate shape. The

filaments 3 may be also of thread-like or film-like.
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'he nenwoven fabric 2 is made of non-elastomeric
thermoplastic synthetic resin fibers 5. Type of the nonwoven
fabric 2 used for this purpocse may be selected from a group
including spun lace-, needle punch-, melt blown-, thermal
bond-, spun bend- and chemical bond-types. The synthetfic
resin fibetrs 5 may be selected from a group including
polyalefine, polyester, polyamide fikers, cors-sheath type
conjugated fibers such as polyethylene/polyprepylene,
polyethylene/polyester ard polyethylene/polyethylene
terephthalate and side-by-side type conjugated IZibers.
Each stripe defined by the filaments 3 has a width W
of 0,15 ~1.00mn as measured transversely of the longitudinal
direction and a thickness Tof ¢.01 ~ 1.00 mm. With the width
less than 0.15 mm and the thickness less than 0,01 mm, the
filaments 3 will have a strength decreassd to the degree such
that the filaments 3 are broken at a plurality of locaticons
as the composite sheet 1 iz stretched and a contractile force
of the composite sheet 1 after relieved of the tension will
be correspondingly decreased. With the width W exgeeding
1.00 mm and the thickness exceeding 1.00 mm, on the other hand,
& tenzile strength of the filaments 2 will be edcessively
increased and an inconveriently high tensionwill be regquired

Lo stretch the composits shesh 1.,
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& ratio at which the filaments 3 occupy the nonwoven
fabric Z per unit area of the latter is 10 ~ 50 %, With this
ratio less than 10 %, 1t will be impossible to improve the
strength and the shepe- as well as the dimension-stability
of the composite shest 1, With this ratio exceeding 50%; on
the cther hand, the composite sheet 1 will be provided with
an excessive tensile strength and a correspondingly high
tension will be required to stretch the composite sheet 1.

The nonwoven fabric 2 has a basis weight of 5 ~ 100 g/m”
andg the component fiber 5 of the nonwoven fabric 2 has a
fineness of 0.5 ~ 10 dtex. With the basis weight of the
nonwoven fabric 2 less than 3 g/m® and the fineness of
fibers 5 less than 0.5 dtex, the nonwoven fabric 2 has a
strength decreased tTo the degree such that the nonwoven
fabric 2 may be broken as the composite sheet 1 is repeatedly
stretched and it may become difficult to keep the proper shape
of the composite sheet 1. With the basis weight of the
nonwoven fabric 2 exceeding 100 g/m® and the fireness of the
fibers 5 exceeding 10dtex; the component fibers 5 of the
nonwoven fabric 2 will have an excessively high density and
thereby the nonwoven fabric 2 will have 2 stiffness too high
to form the crepes 4 in the nonwoven fabric 2. This will lead

also to a decreased flexikbility of the composite sheet 1.
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Fig. 4 is a fragmentary secticnal view schematically
depicting the nonwoven fabric 2 and the continuocus filaments
3, The nonwoven fabric 2 and the filaments 3 both formed with
the crepes 4 undulate in the longitudinal direction so that
crests 6 and troughs 7 may alternate in the longitudinal
direction. For the filaments 3, a wvalue L/D is preferably
in & range of 0.2 ~ 5.5 wherein L represents a length of the
filament 3 as measured between each palr of the adjacent
crests & and D represents a height from the trough 7 to the
orest 6, l.5., @depth from the crest 6 £ the troudgh:-T. It
1s practically difficult to for the crepes 4 in the nonwovern
fabriec 2 and the filaments 3 so that the value L/D may be less
than 0.2 after the filaments 3 have been beonded to the
nonwoven fabric 3. With the wvalue L/D exceeding 5.5, the
nonwoven Ifabric 2 aswell as the filaments 3 will be formed
merely with the crepes 4 of gentle undulation. B8Such gentle
undulation will cause an insufficient contracticn of the
nonwoven fakric 2 and the filaments 3 and will make iz
impossible to provide the composite sheet 1 with a desired
gtrefchability.

An example of the process for making the compbsit
sheet 1 will ke described. The process generally comprises

g first step of bonding the filaments 3 to one surface of the
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nonwoven fabric 2 te obtain 2 basic composite sheet 1 and a

second step of providing the composite sheet 1 with the crepes

b=

On the first step, the nonwoven fabric 2 iz
continuecusly fed in the longitudinal direction as molten
synthetic resin is discharged froman extruder in a plurality
of fine streams onto the surface of the nonweoven fabric 2 so
that the synthetic resin in molten state may be szsealed with
and bonded to the sheet surface of the nonwoven fakric 2.
After cooled and solidified, the synthetic resin forms a
plurality of the filamerts 3 transversely exteriding parallel

one to another and leongitudinally spaced apart one from

another on the sheet surface of the nonwoven fabric 2. In
this manner, the composite sheet 1 is obtained. If desired,

the nonwoven fabric 2 to which the filaments 2 have been
bonded may be fed inte a nip between a pair of rolls and
pressed therebetween to reinforce a bonding effect between
the nonwoven fabric 2 and the filaments 3.

gn the sscond =rtep, toll and blade logated at the
downstreamof the first stepare utilized (o form the nonwaven
fabric 2 and the filamsnts 3 with the crepes 4. The bhlade
is weormgllys Diased o kPesr diEitist the roll under

predetermined pressure, The composite sheet 1 entering a nip
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between the roll and the blade is forced under pressure
exerted by the blade to reduce its travelling velocity along
g peripheral surface of the zo0ll and compressed under a
frictional shear by the blade. ZAs a result, the nonwoven
fabric 2 and the filaments 3 are formed with a plurality of
crepes 4 arranged i1n the travelling directicon of the
composite sheet 1.

It is possible without departing from the scope of this
invention to bond a plurality of filaments extending parallel
gne to another in cne direction not only to one sheet surface
but elso to the other sheet surface of the nonwoven fabric
2 and to form these nonwoven fabric 2 and filaments 3 with
a plurality of recovereble crepes 4 continuously arranged in

one direction. t 1s also possible to bond second nonwoven

the filaments 2 previously bended thereto and thereby to
cover the filaments 3 with the second nonwowven fabric. In
this case, the second nonwoven fabric is bonded to the sheet
surtace of the nonwoven Zabric 2 preferably as the composite
sheet 1 is being stretched. In the compcsite sheet 1, the
filaments 3 preferakbly have a stiffness higher than that of
the nenweven fabric 2 te ensure that the strength and the

shape- as well as the dimensicn-stability of the compozite
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sheet 1 can be further improved. However, it is possible
without departing from the scope of this invention to
preadijust the stiffness of the nonwoven fabric 2 to be higher
than that of the filamsnts 3.

The composite sheet 1 according to this invention is
applicable not only tc a body fluid absorbent sanitary
articles such as a disposable diaper and a sanitary napkin
but also to the other sanitary articles such as a basic

material for bandage or wet compress.
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WHAT I5 CLAIMED I5:

i & composite sheet (1) comprising:

g2 nonwoven fabric (2);

a plurality of fine, flexible and continucus filaments
{3) extending parallel cne to another ina first direction and
spaced apart one from ancther in a second direction orthogonal
to said first direction: and

said nonwoven fabric (2) and said centinucus filaments
{3) being formed with a plurality of recoverable crepes (4)
extending in said second direction and continuously arranged
in said first direction so that said nonwoven fabric (2) and
said continuous filaments {(3) contract in said first direction
at a predetermined ratio with respect teo unit length of said
composite sheet (1} as measured in said first direction prior
to formation of said crepes (4) in said nonwoven fabric (2)
and said continucus filaments (2] and thereby said composite
sneet (1) has an elastic stretchability in ssid first
direction.
2 The composite sheet (1) according to Claim 1, wherein
said continuous filaments (3! are made from non-elastomeric

thermoplastic synthetic resin and each stripe defined by said
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continucus filaments (3) has a width of 0.15 ~ 1.00 mm as
measured transversely of szid first direction and a thickness
0 0,01 ~1.,00mmand a ratio at which gaid continucus £ilaments

(3) ocecupy said noenwoven fabric (2) per unit area is in a range

i Sl = a e

it The composite sheet (1! according to Claim 1, wherein
said neonwoven fabric (2) 1s made from non-elastomeric
thermoplastic synthetic resin fiber (5) and said svnthetic
resin fiber (5) has a fineness of 0.5 ~ 10 dtex and a basis

weight of 5 ~ 100 g/m°.

iy

The composite sheet (1] acgording to Claim 1, wherein

said predetermined ratic i3 1H a range of 10 ~ B8O &.




