
8 NO ER 2004 COMPOSITE SHEET This invention relates to a composite shoot
comprising  a thermoplastic synthetic resin film and a thermoplastic  5
synthetic resin fibrous sheet bonded to the film. Japanese FatenL Apo'
'-cation Publication No.  190-126663A describes an absorbent wearing
article comprising a liquid-pervious topsheet, a liquid-impervious
backsheet and a liquid-absorbent core disposed between these  1(} two
sheets. The backsheet comprises a non-por.ons moisture-pervious Film made
of block copolymerized polyester  res- n and a f fibrous ncnwoven fabric
bonded Lo he  moisture-pervious fil_r.. In this absorbent wearing article,
the nonwoven fabric undulates in a transverse direction of 15 the article
to form transversely successive gathers in the  transverse direction andthe
moisture-aervioas film is bonded  to troughs of the nonwoven fabric by
means of hot melt  adhesive. In the case of the article disclosed in the
Publica_ion,  20 the moisture-pervious film and the nonwoven fabric are
bonded  together by means of hot melt adhesive and a peel strength  between
these f': lm and nonwoven fabric may be deteriorated  as the adhesive is
deteriorated. Depending on an amount of 



8 NO1~.MHbR 2004 2 the adhesive used of this purpose, an excessive amount
of the  adhesive may spread ever Lhe film surface prior to its  settings
and, as a result , may adversely affect the  moisture-permeability of the
film. 5 It is an object off this invent-on to provide a composite  sheet
comprising a thermoplastic synthetic resin film and a  thermoplastic
synthetic resin fibrous sheet bonded together  so as to be not readily
peeled o== from each other. TU is 10 another object of this invention to
provide such composite  sheet free frcy an anxiety that the desired
moisture-permeability of the film might be deteriorated. According to this
invention, there is provided a  composite sheet comprising a thermoplast-c
synthetic resin  15 fi?m and a thermoplastic synthetic resin fibrous sheet
; or.dled to at least one of upper and .ewer surface of the filar:, the
composite sheet= The improvement according to this invention i.s in that
the filrr. is formed on its surface opposed to the fibrous sheet  20 with a
p urality of bulgy zones extending in one direction in parallel and spaced
apart from. one another and  



substantially flat zones each defined betweer: each pair of  the adjacent
bulgy zones where-n The film is welded along the 3 5 NO EMBER 2004 bulgy
zone; to the fibrous sheet. This invention may be implemented also in
manners as  follow: ( ]_) The fiIm is made of thermoplastic elasiomer
resin.  (2; The thermoplastic elastomer resin is selected from  a group
including urethane-, ester- and amide-based  thermop'astic elastomer resin
and the film is substantially non-porous ad moisture-pervious. (3; The
fibrous sheet is formed with a fibrous nonwoven  10 fabric made of the
thermoplastic synthetic xesin fibers.  (4) Ih: nonwoven fabric, is an
elastically stret.chabl nonwoven fabric obtained by melt-soinning
t.hermoplast.ic  elastomer resin and the film is bonded along its bulgy
zones  to the elastically stretchable nonwoven fabric under no  15 tension.
(5) Each of the bulgy zones has a width of C.2 - 2.0  mm and the max' mum
thickness of 40 - 150 ur: and each of the  flat zones has a thickness of 5
- 1C[ un. 



(6) The composite sheet has a water-resistance of 49  20 hpa or higher as
measured in accordance with CIS L 1092A method. (7) The composite shoot has
a moisture-permeability of 300C /T.2.24 Fr or higher as measured in
accordance with JI 4 L 1099A method. 8 NOVEMBER 2004 -9 - 1 i. a
perspective view showing one embodiment of  a composite sheet according to
this invention as partially  5 broken away; Fig. 2 is a sectional view
taken along a line A - A in  Fig, 1; Fig. .3 -s a sectional view showing a
part of ".g. 2 in  an enlarged scale, 10 Fig. 4 -s a view similar to Fig. 1
but showing an  alternative embodiment of the composite sheet according to
this invention; and Fig. 5 is a sectional view taken along a line B - B in
Fig. 4. 15 Details of a composite sheet according to tb:i_s  



invention w, rill be more  ugly understood frc-r: -.he dr given hereunder
with reference to the accompanying drawings.  Fig. 1 is a perspective view
showing one embodiment of  20 a composite'. to shoe= according to this
invention as partially broken away, Fig. 2 a sectional view taken al crag a
line A - A in Fig. 1 and Fig. 3 is a sectional view Vowing a part of  Fig.
2 in an enlarged scale. Referring to Fig. I, a 5 8 -,NO V EER 2004
longitudinal di.recE.ion is indicated by an arrow X and a  transverse
direction is indicated by an arrow Y. A composite sheet 1 comprises a
thermoplastic synthetic is  resits f,i_l in 2 and a thermoplastic syntheLi;
resi.r. fibr.o:~s ,sheet 5 3. The ccmpcsite sheet I is of a two-layered
structure  comprising the film 2 and ;~he fibrcas sheeL _ pla-real : pen
the  lower surface of the film 2 and h,as trars'o sexy- e polite side
edges is extending in parallel to each, oth:.;}- in the  longitudinal
direction and longitudinally opposite ends lb 10 extending in parallel to
each other in the transverse  direction. The film 2 _s made of ester-based
thermoplastic  elastomer resin and substantially non-porous and
moisture-pervious. The ela torner resin is a block copolymer 



15 having comprises hard segments and soft segments. The hard  segments are
polyester of aromatic dicarboxylic acid and  aliphatic diol or of aliphatic
dicarboxy.].ic acid and aromatic  Biol. The soft segments are polyether.
The moisture-permeab_lity of the film 2 in based an a  20 mechanism as
will. he described. The filmy. 2 comprises the hard  sagmr.enis functioning
as molecule constraining components to  prevent the film 2 from being
plastically deformed and the  soft segments as a flexible components having
the 6 8 NOVEMBER 2004 moisture -perrneabili vy . The hard .segments and the
so f  segments are irregularly present in the Klm 2. In the hard  segment,
polymer molecular chains of polyester form a  crystalline ohas . In the
soft segment, polymer molecular 5 chains of polynther form an amorphous
phase. in the soft  segment which i normally at a temperature higher than
the  glass transition temperature, tight linking of polymer  mciecular
chains of polyethear is locsened by microbrown ian  movement tc provide
interstices each having a size lay  er than  I{ a molecule of Water, vapor
(particle's dia-r.eter of  approximately 3.5 i) . The molecule of water
vapor are  



absorbed on the top surface of the film 2 andcr an  intermol eci:.l ar
force generated in polyester or pol.ye.iher and  then permeate the film 2
through the interstices generated 15 in the soft segments. So far as a
vapor pressure on the bottom,  surface of the film 2 is lower than a vapor
pressure on the  top surface of the film. W, the molec .ales of WaLer vapor
are  forced to move toward the bottom surf ace of the film, 2 through  the
interstices until they are forced to completely permeate 20 the film 2 and
discharged from the bottom surface of the film  2 into the exterior. The
film 2 is formed on its bottom surface with a  plurality of bulgy zones 2a
and substantially flat zones 2b -7 9 NO VE N4F3 E R 2 004 each defined
between each pair of the adjacent bulgy zones  2a. CT Lhe film 2, the bulgy
zones 2a extend in parallel one  to another and are spaced one from
another by a predetermined  dimension in the transverse direction and the
!!at zones 2b I extend in parallel orn~ to another in the longitudinal
direction between respective pairs of the adjacent bulgy  zones 2a. The
fibrous sheet 3 is made of an elastically  stretchable nonwoven fabric A
obtained by melt spinning  



10 thermoplastic elastomcr resin. In the nonwoven fabric 3a, fihers 3a-
thereof arc -_.nter-win~_,ci and TAre &=~Ci  togothev at crossing points of
these component Obers Mi.  A5 will be apparent frori Fig. 3, in the
covDosite sheet 1, the film 2 is welded along its bulgy zones 2a to the  15
synthetic resin fibers 3a1 forming the nonwoven fabric 3a with the
synthetic resin fibers 3a1 baing held in a fibrous assembly and thereby the
film 2 is integrated with the nonwoven fabric  3a. This composite sheet 1
has a moisture - permeability of 3000 g/m2. 24 Hr or higher and a
water-resistance of 49 hpa or higher 20 The moisLure-permeabjlAy was
measured in accordance KAI  prescription of The Japanese Industrial
Standards  (hereinafter referred to as "JIS"I L 1099A-2 method and the
water-resistance was measured in accordance with. 8 8 NOVEMBER 2004
prescription of JIS L 10921 mGthod. The cOmpos:te sheet i.  pre3ents -a
high moisture-parmeabLifty and simultaneously  presents a high
liquid-impermGability. In thG C-omposita shen 1, a Peol 8treogth of 400
mM/25  5 161 ar higAGr is preferably established between thefilm fil-r. 2
and  thG nonwQveL fabric 3a. If the peei strength is lower than  400 mN/25
mm, the film 2 and the nonwovon fabric A will be  



readily separated from each other and it will be impossible  to maiatain a
desired 5hape for the cwposite sheet !~ 10 in the film 2, each of the buigy
zones 2a Aas a wicnh  L! of 0.2 - 2.0 mm and the zaximum thickness L2 of 40
- 130  ynv With the width Ll less than 0, 2 x1m and the maxiTum- thickne3s
L2 of the bulgy zone A less than 40 Im, the peel  strength between the
nonwoven fabric A and the film 2 will 15 be deteriorated and it will be
difficult oo eosurs the pcol  s t rengt h of 4 0 0 mN- 12 5 jr..m o r
higher between the nonwoven fabric  3a and the film 2. With the width L!
exceeding 2.0 mm and  the maximum Lhinkness 12 of the bulgy zone 2a
exceeding 150 ,no a stiffness of the film 2 will unacceptably increased and
20 a deal red 40jeXibilitl/ of the wmpasite sbcet .1 wi-I be  deteriaratcd.
In the fil-r. 2, czu--h of the fldt 7ones 2b has a thicknE~Eq  L3 of 5 -
100 pn. With the thickne53 L3 of the flat zone 2b -9 8 NOVL?M13El 2004 less
than 5 ~tm, a strength of, the film 2 at the fiat zones  2b w-11 be
deteriorated and may result in breakage of the fry 7m  2. With the
thickness L3 of the flat zone 2b exceeding 100  m, the
moisture-permeability of the film 2 in the flat zones 



5 2b will be deteriorated and it will be diffical v for the  composite
sheet 1 to ensure a moisture-permeability of 3000  g/nit/day. The composite
i to sheet 1 has an elastic , stretchability and  a high peel strength so
that the composite sheet 1 can be  10 stretchable in length and width and
no separation occurs between the film 2 and the nonwoven fabric 3a evcn
when the  comoosit.e sheet I is stretched, In the composite sheet 1, the
film 2 may be formed ,wi`h  any one of urethane-based thermoplastic
elan-tome:- resin and  15 amide-based thermoplastic elastomer resin,
Alternatively, the film 2 may be formed with any one of following types of
resin: styrene-based thermoplastic elastomer resin, 1,
2-polybutadie:ie-based thermoplastic elastomer resin  olefine-based
thermoplastic elastomer resin, chlorinated 20 polyethylene-based
thermoplastic elastome.r resin, polyvinyl.  ch,or=de-based thermoplastic
elastomer rosin and  polyfluorocarbon,-based thermoplastic: elastcmer
resin. in t-1e composite shee-. 1, the nonwoven fabric 3a may _10 8
NOVEMBER 2004 be of an inelasticaily stretchable nonwoven fabric mado M
polyclefine-based fibev such R5 polypropyienG or  



polyeLhyicne fiber; polyester-based flbcr sAnh as  polyethylenc
LGrophthalate or Polybutylene terephthalate; 5 polyamide-based fiber such
an nylon 66 or nylon 6 fiber;  acryl-based fiber; core-sheath type
conJuganed fiber; or  side-by-sioW 7ype conjuganod fiber. Such nonwoven
fabvic A  may be obtained by any one of spun lacn-, needle punch-, malt
blown-, zhermal bond-, spun bond-, chemical b3nd- and air 10
throogh-pracesses. Alternatively, it A also passibie to  form the nonwcven
fabric A with, a composite nnnw3ven fabric  comprAtng at Wit ID10WIl
nonwoven fabric having a high  wateT-resi stance sandwiched Iby tw-~~)
layers of spur bond  nonw,-)ve-,-) f&bric each having a high strengiih and
a hign  15 flexibijity. 4 a view ~~,imilar -o Fig. I bu showinq aTi
alternaLive embodiment of 7he composiLn sheet according tc~)  this
invention and Fig. 5 a sectional view taken along a linc  B - B in Fig. 4.
Raferriog to Fig. 4, the longitudinal. 20 direction is indicated by 7he
arrow X afid the trarsvoisp- dircction is indicatod by the arrow Y. 'The
composite -5heet  I of Fig. 4 is difisrent from th, compoaiEe shwet 1 of
Fig.  I in t`iat --he composite sAeet I is three-layer8d, i.e., - I I  8
NOVEMBER 2004 



comprises the plastic film 2 and two layers of sheet member  3 Placed upon
the upper and lower surfaces of the plastic film  2, respectively. The film
2 is formed on itE upper and lower surfaces  5 with a plurality of bulgy
zones 2a and substartially flat  zones 2b defined between each pair of the
adjacent bulgy zones  2a. The bulgy nooes 2a extending in parallel one to
another  in the longiLodinal direction and spaced cne ~rom another by  a
predeterminod dimension in the transverse directiun. Tie 10 fiat zoncs 2b
extcnd in par8llel onc to, another -.n thc~  longitudinal direction between
respective pairs of the  adjacent bulgy zones 2w. Similarly to the film 2
of Fig.1, the film 2 is formed  with ester-based thermoplastic elastomer
resin and  15 sub.5tannially non-porous but moisture-permoahle. The fibrous
sheet 3 comprises fibrous nonwoven fabric A formed  with thenmoplastic
synthetic re5in. The oonwoven fabric 3b  is preferabiy stretchable cne
obtained by spun laco- or spur-_  bond proness~ 20 In the composite shcon
1, the film 2 is welded along  05 bulgy zones 2a tQ the synthetic rosin
fibers forming the  nonwoven fabric 3b with the synthetic resin fibers
being held  in a fibrous assembly and thereby the film 2 is integrated 



-I2 with the nonwoven fabric 3b. NOVEMB1.R 2(04 ''TI the composite sheet
actin ing Lo this embodiment shown by Fig. 4, the width Li  as well as the
maximum thickness L2 of the bulgy zone 2a and  the thickness L3 of he fiat
zone 20 are same as those in the  5 embodiment snown by Fig. 1. These
composite sheets 1 shown in Figs. 1 and 4 are  suitable as the component
mercers in a sanitary wearing  article such as a disposable diaper, a
sanitary napkin, an  urine-absorbent cad for incontinent : atien=, a diaper
cover  10 or sanitary shorts, The stock material for the sheet membe is not
limited  to the r:.snwven fabric 3a, 3b and it is also passible to use
woven or knitted fabric made of therrnoplast.i c syr_theti.c resin  fiber
such as oolyo-efine-, polyester-, polyamide- or 15 acryl -based fiber as
the stock material for the sh ee member  3. The woven or knitted fabric
preferably comprises elastic  yarn s -]ch as false twisted yarn, covered
yarr_, core spun yarn,  plied y_trn or air covered yarn. The composit sheet
1 using  woven or knitted fabric made of false twisted yarn or elastic 20
yarn as the sheen member 3 is useful as the stook material  



for comfort stretch clothes such as working clothes, ;lacks,  a jacket or
suits; performance stretch clothe& such a5 a  tra nir_c -.,wear or a
baseball uniform; or power stretch clothes c- 13  8 -NOVEMBER 2004 such as
a leotard or spats. I e composite sheet 1 is  applicable also to the other
article such as a tent cloth,  gloves, a hat or socks. The composite sheet
according to this invention  5 comprises the thermoplastic synthetic resin
film. welded  along its bulgy zones to the synthetic resin fibers forming
the f b o :s sheet sc thaL the film is integrated with the  fibrous sheet
and has a high peel strength. The film and the  fibrous sheet are not
adhesively bonded but welded to each 10 other and there is no anxiety that
the peel strength -night  be deteriorated as adhesive agent is
deteriorated. The comp site sheet comprising the filar made of
thermoplastic elastoreer resin and the fibrous sheet made of  elastically
stretchable nonwoven fabric not only presents a 15 high peel strength but
also an clastic st.retchabiliLy as well  as high water-resistance. The
composite sheet in which the  thermoplastic elastomer resin is any one of
ur thane-, ester- and amide-based resin and the fibrous sheet is formed
with  



elastically stretchable nonwoven fabric presen'Ls, in 20 addition to a high
peel strength, an elastic stretchability  a high water-resistance and a
high mcisturc-perm.eabi ity.  The composite sheet having an elastic
stretchability is less  likely that the film and the nonwoven fabric neigh-
be -14 8 NOVEMBER 2004 separated from each other even when the composite
sheet is stretched. -15 WHAT IS CLAIMED IS: NOVE 1BER 2004 A composite -to
sheet (1 comprising a thermoplastic  synthetic resin film. (2) a:id a
thermoplastic synthe.i_c resin 5 fibrous sheet 13) bonded to at least one
of upper and. !owe?-,  surfaces of said film 12), wherein; said film (2) is
formed on its surface opposed to said  fibrous sheet (3) with a plurality
of bulgy zones ; 2,3)  extending in one direction in parallel and spaced
apart from 10 one ano-.her and substantially flat zones s2b) each defined
between each pair of the adjacent bulgy zones (2a) whcreir:  said film (2)
in :ended along said bulgy zones a. to said  fibrous sheet (3). 



15 2. The composite sheet (1) according to Claim 1, wherea.r,; said film
(2) is made of thormoplast-c elas-.omer resin. 3. The composite sheet (1)
according to Claim 2, wherein sald t.hermooiastic alastamer nee i.n is
selected from a group  20 including urethane-, ester- and amide-based th
rmo lasti.c elasLorner resin and said film. (2) is sub5tan i.ally
non-porous  and Inoisture-pervious. - 1 8 IN OVENIBER 2004 4. The composite
sheet (1) acccrdin to Claim i, wherein  said fibrous sheer: (3) is formed
with a fibrous nonwoven  fabric made of said thermoplastic synthetic resin
fibers. 5 5. The composite sheet (1) according to Claim 4, wherein  said
nonwoven fabric is an elastically szretahable nonwoven  fabric (3a)
obtained by melt-sa nning thermoplastic  elastomor resin and said film (2)
is bonded along its bulgy  zones (2a) to said elastically stretchable
nonwoven fabric  10 (3a; under no tension. 6. The composite sheet (1)
according to Claim 1, wherein  each of said bulgy zones (2a) has a width of
0.2 - 2.0 mm and  the maximum Lhic; ness of 40 - 150 hum and each of said
flat  15 zones (2b) has a thickness of 5 - 1CC , 7. The composite sheet.
(1) according to Clam 1, wherein  



said composite sheet (1) :gas a water-resistance of 49 hpa or  higher as
measured in accordance with JIS L 1092A method. 20 8. The composite sheet
(1) according to Claim 1., wherein  said composite sheet (1) has a
moisture-permeabllit y of 3000  g/m2.24 Hr or higher as measured in
accordance with JIS L 109 A 8 NOVEMBER 2004 -17 method. 


