8 NO ER 2004 COWPOSI TE SHEET This invention relates to a conposite shoot
conprising a thernoplastic synthetic resin filmand a thernoplastic 5
synthetic resin fibrous sheet bonded to the film Japanese FatenL Apo'

‘-cation Publication No. 190-126663A describes an a@sanberisMeaning
article conprising a |iquid-pervious_tqpsheet, a |iquid-inpervious
backsheet and a |iqui d-absorbent core disposed between these 1(} two
sheets. The backsheet conprises a non-por.ons noi sture-pervious Film nade
of bl ock copol ynerized polyester res- n and a f fibrous ncnwoven fabric
bonded Lo he noisture-pervi ofiIFCSITE IIHRRE S absorbent wearing article,
t he nonwoven fabric undulates in a transverse direction of 15 the article
to formtransversely successive gathers in the transverse direction andthe
noi sture-aervioas filmis bonded to troughs of the nonwoven fabric by
neans of hot nelt. adhesive. |n case of t rticle disclosed in the
Publ i ca_i on, Gpt?ugqﬁﬁ H%W%rﬁe?§ldugeflFﬁpgﬂal?ﬁe ?ﬁﬁ&wﬂﬂﬁ?f%ﬁﬁ?% are
bonded together by neans of hot nelt adhesive and a peel strength between
these f':2| RLEABCROARDYEN SFABNEE LRay Tel et I oftBtled tas: HIKE diftelsi ve i s
deteriorated. Depending on an anmount of

5 =syntne:tic resin fibrous sheet bonded <o the £11m.

Japanase Fatenl Lonlication Cublication Nui
1935-126663A  describes an  abkscrkent wearing article
canprising a liguid-perwiovs tepsheet, a liguid-impervicus
hacksheet and a liquid-zbsorbent core dispesed between these

10 two sheets, The backsheet comprises a non-perouas
moizsture-pervicus £ilm made of block copolymerized polyester
reg'n  ard a fihrous ﬁcnwcven fabkriz Doponded Lo Lle
molsture-pervicus £iln. In this abscorbent wezring article,
the nonwoven fabric undulates in a transverse direction of

J5 the articie tec form transversely successive gathers in the
transverse directicon and the moisture-nervicus film is nonded
Lo troughs of the nenweoven fabric by means of hot melt
adhesive.

In the case of the article disclcsed in the Puklication,

20 the moisture-pervicus film and the nonweven fabric ars bonded
tagether by meanz of hot melt adhesive and a pesl strercth
between these film and nonwoven fahric may be delarioraled

as the adhesive is deteriorated. Depending on an amount aof




8 NOl~. MR 2004 2 the adhesive used of this purpose, an excessive anount
of the adhesive may spread ever Lhe filmsurface prior to its settings
and, as a result , may adversely affect the nvisture-perneability of the
film 51t is an object off this invent-on to provi deNaCOMBRS 21 sheet
conprising a thernoplastic synthetic.gesin filmand a thernoplastic
synthetic resin fibrous sheet bonded together so as to be not readily
peel ed o== from each other. TU is 10 anot her object of this invention to
provi de such conposite sheet free frcy an anxiety that the desired

noi st ur e-iper peakishveyustdtdie thillnpni ght = beardet:erzen ategmaiccarldithg to this
I nvention, there is provided a conposite sheet conprising a thernoplast-c

syntheti G{-£8ie 1%§a§;i ZPrand asther vppl asti-c sypEheti giesi ncdi hreus sheet
; or.dled to at |east one of upper and .ewer surface of the filar:, the

composi t &, shegl. The J nproverent aoepr dipg, t o, Ll s dyventdan.d - ,ion t hat

the filrr.7i's med dn its Surface oppo tot i"br ous sheet™ 20 with a
p urality of bul gy zones exIendypq;in g%? direction in parallel and spaced
apart fr il e At nd ty of the filu.

3
It is an object of this invention o provide a conposite
sheet ceomprising a thermoplastic synthetic resin film anc a
Thermoplastic syrthetic resin fibreuas sheet bonded togetoer
50 as to be not readily peeied off from =ach other., Tt is
10  another object of this invention to provide such composite
sheet free from Er1 arxicty that the desired
nolature-perreakility of the £ilm might be deteriorated.
According to this inventicﬁ, *here is proviced &
conposite sheet corprising a thermoplastic synthetic resin
13 filmand a thermoolastico ayntnetic resin fibrous sheet norndad
to at least one of uoper and lower surface of the [ilm, the
composite sheet.
The improvenent azcording to this inverticn is in that
the filr is formed on its surface cpposed to the fikrous sheet
2 with a piurality of buloy zones externding in one dirvecticon
in parallel ard spacea apart frer onz  another and

substantizlly flat zones each defined between ecach pair of

the adjacert puigy zones wherein —he film i3 welded along the




substantially flat zones each defined betweer: each pair of the adjacent
bul gy zones where-n The filmis welded along the 3 5 NO EMBER 2004 bul gy
zone; to the fibrous sheet. This invention nay be inplenented also in
manners as follow ( ]_) The filmis nmade of thernnophas{tgimatasherer
resin. (2; The thernoplastic elastoogr resin is selected from a group

I ncl udi ng urethane-, ester- and am de-based thernop' astic el astoner resin
and the filmis substantially non-porous ad noi sture-pervious. (3; The
fibrous sheet is formed with a fibrous nonwoven 10 fabric nmade of the

t her nopl astiey symbetic Kesi it frder sshed4) |h: nonwoven fabric, is an

el astically stret.chabl nonwoven fabric obtained by nelt-soinning

t. hernopl ast . i crhie} astvaireri desidy and tha Siddhds Aended, gia%’.lr%:jst § Jul gy
zones to the elastically stretchable nonwoven fabric under no S t ensi on.
(5) Each sgf; the bul gy zones has a width of C2 - 2.0 nmand the max' nmum
t hi ckness of 40 - 150 ur: and each of the flat zones has a thickness of 5

-1 un. . . ;
d {1} The film is made cof vthermeoplastic elastorer resin.

5 (2} The thermoplastic elastomer resin is selected from

a group inciuding urethane-, ester— and amide-hased

thermopiastic elastomer resin and tke filwm is supstantially
non-poraus and melsture-pervious.
(3 Tne fibrous skeet is formed with & Ziorous nonwoven
10 fabric mede of the zhermcplastic synthetiz resin fibers.
{4} The nonwoven fabric is an elastically stretchasle
nonweven fabric cbtained by melt-soinning thernmeplastic
elastomer resin and the £ilm is bharded zlong its hulgy zones
te the elastically stretchable nonwoven fabrié Ander no
15  tension. |
(2} Each of the bulgy zones has a width of C.2 ~ 2.0
mr and the max rmum thickness of 40 ~ 150 um and eack of tac
tlat zones has a thickress of 5 ~ 100 pr.
(6} The composite sheet has a water-resistance of 495
20 hpa or higher as measvred in accordance with JIS L 1092A
method.
(7} The compesite sheat has a molsture-permeability of

ICOC ¢/1°. 24 Fr or higher as measured in accordance with JIS




(6) The conposite sheet has a water-resi stance of 49 20 hpa or higher as
measured in accordance with CIS L 1092A nethod. (7) The conposite shoot has
a noi sture-perneability of 300C /T.2.24 Fr or higher as neasured in
accordance with JI 4 L 1099A net hod. 8 NOVEMBER 2004 g180vLEMBER &ni4

per spective view show ng one enbodi nenqt. of a conposite sheet according to
this invention as partially 5 broken away; Fig. 2 is a sectional view
taken along aline A- Ain Fig, 1, Fig. .3 -s a sectional view showi ng a
part of ".g. 2 in an enlarged scale, 10 Fig. 4 -s a viewsimlar to Fig. 1
but show hgl @nssahtehndt i ve enbodi nent of the conposite sheet according to
this invention; and Fig. 5 is a sectional view taken along aline B- B in
Fig. 4. 15 Details of a conposite sheet according to th:i_s

Tlg. 1 is z persvective view showing ars enbodimerli of
a conposite sheet accsrding to this inventicn as partially

5 broken away:

Fig, 2 13 a sectioral view taken aiong a linc & - & 4in
Fig. 1:

Fig. 3 Zz a sectional view showing a parl of Fig., 2 in
an enlarged scale:

10 Fig. 4 s a wview similar fte Fig. 1 but showing an
alternatbive embodiment of The composite sheet according to
tnis invention; and

ig. 5 1s a sz2ctional view taken aleong a lirs B - B in

Fig. 4.

Detai_s of a corposite sheet zoccrding to  this
nvention will e more fully understood frem the description
given hereunder with reference te the accompanying drawings.

Fig. 1 is a perspective view showing one embodiment of

20 a composite shees according to this inveantion as vartially

i)

brocen away, Zig. 2 a sectional wview taken aleng & line & -

A in Fig. 1 and Fig., 3 is a sectional view showing a part of

Fig. Z 1in an enlarged scale. Eeferring to Fig. I, a




..

invention w, rill be nore wugly understood frc-r: -.he dr given hereunder
with reference to the acconpanying drawings. Fig. 1 is a perspective view
showi ng one enbodi rent of 20 a conposite'. to shoe= according to this
invention as partially broken away, Fig. 2 a sectionghyvigxdmkepnpl crag a
line A- Ain Fig. 1 and Fig. 3 is a.sectional view Vowng a part of Fig.
2 in an enlarged scale. Referring to Fig. I, a 5 8 -,NOV EER 2004

| ongitudinal di.recE.ion is indicated by an arrow X and a transverse
direction is indicated by an arrow Y. A conposite sheet 1 conprises a

t her mopl aS¥HEl Syt et i éirectiesi tis firidicdine® lapdaa tharwppk astic synt heli ;
resi.r. fibr.o:~s ,sheet 5 3. The ccnpcsite sheet | is of a two-|ayered
struct ur € rayoamprd st nit tdrer fdd M2 andh gahey flpreas; sheel,,  pla-real @ pen
the lower surface of the film2 and h,as trars'o sexy- e polite side
edges is extendi pgmi-A=pa | L ot t- in the | ongitudi na
direction and Iongi?ug?ngﬁ%f%ﬁ%ggﬁggﬂéﬁﬁéﬂﬁﬁ%ﬂp?éa%ﬁﬁﬁﬁéyﬁghﬁ§ﬂ§lIeI to
each oth I ne, .t verse direction. The film2 _s made of ester-based
t her nopl g‘;etéi*gl E'g Té‘sjé %ﬁérﬂ %8?%“85185 abstdHth e 1§ RS AT poitoisLanteet

nnistyregpervLous. The ela torner resin is a block copol yner
- The cempesite sheet 1 iz of a two-layerad structure

Comprising the fiim 2 and the fibroas shesp 3 Elaced upon the
loewer surfece of the £film 2 and nas Lzansversely opposite side
eages 1z extending 1in parallel to each other 1in the
longitudinal direction and longitudinally ooposite ends 1b

10 extending in parallel to each other ir the Ltransverse
direction.

The film 2 2 made of ester-based thermoolastic
elastoner resin and suhatantially LON-pPorods and
molsture-pervious. The elastomer resin is a hlock copslymer

15 having comprises hard zegmenls anc soft segmencs.  ihe hord
segmarts are palyester of aromatie dicarboxyiic acid and
aliphatic diol or of aliphatic dicarboxylic acid and aromatic
dicl. The soft =segrments are rolyether.

The moisture-pesmeab’ ity of the Silt 2 is based cn a

20 mechanism as will oe described. The film 2 coxprises the hard
segments functioning as wolecule Conatraining components to
prevenl the film 7 from heing olasticaily deformed and Lhe

sofl  segments as & flexible components kaving  the




NN
15 havi ng conprises hard segnments and soft segnents. The hard segnents are
pol yester of aromatic dicarboxylic acid and aliphatic diol or of aliphatic
di carboxy.].ic acid and aromatic Biol. The soft segments are polyether.
The noisture-permeab_lity of the film2 in based an g n@OepRBFHRRLESM as
will. he described. The filmy. 2 conpgi.ses the hard sagnr.enis Tunctioning
as nol ecul e constrai ning conponents to prevent the film2 from being
plastically deformed and the soft segnents as a flexible conponents having
the 6 8 NOVEMBER 2004 noi sture -perrneabili vy . The hard .segnents and the
so f sedtehts B eos rmetul arly. presleat hamd heedhon e LRt h@hhar_d_ ;segnent,
pol ymer nol ecul ar chains of polyester forma crystalline ohas . In t he
soft segreytepod yrer irekgaukan Spehakps of tg@y:qtﬁen f of,m.an, anmor phous
phase. in the soft segnent which i normally at terrpera (r& Airgiler t han
the gl assdu=ansiti-en Le I ght_ i nki gof nci ecul ar
chai ns of S%Iyetheg%lﬁgﬁgggig%gﬁh @Lng%}&bromﬁ |dﬁ9'ﬂ%%€%€nt‘¥€1pFOV|de
intersti ch ;havi er_than 1{ a nolecule of Water, vapor
(particl gﬁ?:ﬁ‘%a rlr%t eD?l%o% éﬁrd enﬁ'f:‘éltysﬁgge# PPREMES| Belkeudhvat er
vapor s ar e

Chains of polyether form an amcrphous phass. “n the soft
segment which is ncrmally at a temperatu-ze higher than the
¢lass transition temperature, tight linking of polymer
relecular chains of polyether is locaeped by microhbrown®an
movernent Lo provide interstices each naving & size larger than

It a3 melecule af weter vapoer  (particle's diaveter of
appro®imately 3.5 Ay, The molecules of water vapor gre

absorbed  on the top surface of the F[Film 2 uander an
intermolescular force generatad *n polyester or polvecher and
then permeate the film 2 through the interstices generatsad

15 ir the soft segumerts. So far 45 4 vapor pressure on the bottom
surface of the film 2 is lower than a VApTr pressure on the
top surface of the filw 7, the melecales aof waler vapor ares
forced to move Loward Lhe bottom surface of tre [ilm 2 through
the interstices until they are forced ta completely permeate

20 the film 2 and discharged from the bottom surface of the £ilm
2 irto the extericr.

The film 2 is fovmed on 1is8 bottom surface with a

piurality of bulsy zones 2a and subztantially flat zones 2o




R ...
absorbed on the top surface of the film2 andcr an internol eci:.| ar
force generated in polyester or pol.ye.iher and then perneate the film2
through the interstices generated 15 in the soft segnents. So far as a
vapor pressure on the bottom surface of the film 2yl .4 Ban, a vapor
pressure on the top surface of the fixl.m W the nol gﬁagfgﬁ@ﬁ%[%“@@‘ter vapor
are forced to nove toward the bottom surf ace of the film 2 through the
interstices until they are forced to conpletely perneate 20 the film 2 and
di scharged fromthe bottom surface of the film 2 into the exterior. The
film2 i 39 nt Died tiee boteomasth fiatier Wil htlee ol wralridt ¥10fpul gy Zones 2a
and substantially flat zones 2b -7 9 NO VE NMF3 E R 2 004 each defined
bet ween eath pai theff ihe 2adjzaeent1 byl HnzOMeS o5 28-4CT, film 2, the bul gy
zones 2a extend in parallel one to another aﬁé aFg é%ggéﬁﬂgﬁg'ffbn1
anot her hy arptedet grmned o di-nension-in th ransverse direction and the
llat zones 2b | extend in Sgraﬁﬁe?hggﬁix%8n§ﬁ%rﬁe?fﬁhpfﬁéeFﬁﬁ@PFﬁéinaI
di recti ony;he n respective pairs of the adjacent bulgy zones 2a. The
fibrous sheet EEi'sl'?;'adglgo rﬁﬁggFﬁé?i%éF?9”1§¥r%@%Héﬁ1éiﬁﬁhW@m@ﬁ Pabric A

obt ai ped by ne]t spinnin
? eQéenJ in parafﬁel are  to ancther in the longitudingl

divection between respective pairs of the zdiacent bulgy
Zones 2a.

The fibrous sneet 3 is made of an elastically

stretchable nonwoven fabric 3a obtained by melt spinning

10 thermoplastic elastomer resin. In tne nonwoven Tapric 3a,

corponent fikers 3a. thereof are inter-wined ard weided

wogether at crossing points of these Cocmponent £ioers 3a;.

A3 will ke apparent from Fig. 3, in the conposite sheet

1, the film 2 is welded along its bulgy zomes %a *o the

15  synthezic resin fibers 3a; ferming the nonwover fabric 3a with

theaynthetic:esjnfiheraHalbeinghﬁldjj:afibruusaSSEmbly

and therehy the film 2 is intagrated with the nonwoven fanr’c

3a. This composite sheet]_hasaimcisture—permeabilit}rof AGCC

/T, 24 Hr cr higher arnd & water-res scznoe of £9 hwa or Righer,

20 The noisbure-parmeabilily was measured in accordance with

prescription o The Japanesge Industrial Standards

(hereirafter referred to as "ITS™ T 1G992-2 wethod and tre

water-resistances WAaS measured ir: accordance with




10 thernopl astic elastoncr resin. In the nonwoven fabric 3a, fihers 3a-
thereof arc - _.nter-win~_,ci and TAre &~C togothev at crossing points of
t hese conponent Cbers M. A5 will be apparent frori Fig. 3, in the
covDosite sheet 1, the film2 is welded along its bu "Qﬁﬁﬁg the 15
synthetic resin fibers 3al form ng theg_nonwoven fabr?gxgﬁEMn ?R%P
synthetic resin fibers 3al baing held in a fibrous assenbly and thereby the
film2 is integrated with the nonwoven fabric 3a. This conposite sheet 1
has a moisture - permeability of 3000 g/n2. 24 H or higher and a

wat er - r e SHHHCE of o9 hpll orl: Hilgtagy G HEhe muibsl wigpRarFRakjl-Ay was
nmeasured i n accordance KAl prescription of The Japanese I ndustri al

St andar dgrdwerei naf heghr eferdied4-6,:8812H:S"1. . 9A-2 nethod and the

wat er - resi stance was measured in ac'cordance'"\/\'Tl'%_h‘%h(P §1NCEEW§§ﬁ“?6§4

prescri ptrek<gft oJ1S Hi 40921, _hod. .GO1pos: te sheet i. pre3ents -a

hi gh noi st ur e- par rreabl?llr?ty and gﬁ%qﬂé&ﬁaeddéf‘ presents a high

| i qui d-i nper i LiLy t hG C-onposita shen 1, a Peol 8treogth of 400
m 25 5 161%%%5%&‘34@@%%‘?&% 'y lasEaBPRshtd teg et BREf Khebil -r. 2

and thG nonwQuvel, fahric 3a. If the peei strength is |ower than 400 m\V 25
mm the TR 2V 4H8 T Ré HoRhBYeR ¥ artiak A atidd bbéween the Filr 2 ang

the nonwover fabris 3a. If the vecl strength is lower thar
400 mN/25 mm, the film 2 and the ronwover fabric 2a will be
readily separated from each cther and it will ke impossible
bt meintain a desired shape for the CoTposite sheet 1
10 In the film 2, each of the bulgy zones ¥a nes 2 wl.a-h
L1 of 0.2 ~ 2.0 mm and the waximum thickness L2 of 40 ~ 130
pm. With the width L1 lesas than 0.2 mm and {he maxiTam
thickness L2 of the bulgy zcone 2a less tharn 40 we, the peel
strength metween tne nonwoven fabric 2a and the film 2 will
I3 be deteriorated and it will be difficult =o ensure the ooel
strength of 400 mN/25 mm or higher between *he nonwoven fabric
32a and the film 2. With the width L1 exceeding 2.0 mm ard
the maximur Lhickness 12 of the bulgy zone 2a exceading 150
Hm, & stifiness of the £2.m 2 will unacceptanly increase and
20 a desired Zflexipility of the compcsite sheet I o wiil be
detericrated.

Ir the filx 2, each of the flat zones 25 has « thickness

L3 of 5 ~ 100 wm, With the thickness L3 of the fiat zone Zb




readily separated fromeach other and it will be inpossible to maiatain a
desired 5hape for the cwposite sheet '~ 10 in the film2, each of the buigy
zones 2a Aas a wicnh L! of 0.2 - 2.0 mmand the zaxi mumthickness L2 of 40

- 130 ynv Wth the width LI less than 0, 2 x1m and ghg, ;,Lgmﬂé‘pi ckne3s
L2 of the bulgy zone A less than 40 Lm. the peel strengt etween the
nonwoven fabric A and the film2 will 15 be deteriorated and it will be
difficult oo eosurs the pcol st rengt hof 400 M 12 5 jr..mor

hi gher between the nonwoven fabric 3a and the film2. Wth the width L!
exceedi ng- 25D THAANY Huhe: rrebatenantl hifkness 2. of dthe HhulgyZong, 22
exceeding 150 ,no a stiffness of the film2 will unacceptably increased and

20 a deal2? ¥d 140peXididridratefd the nMpasisie tSPEel-sxk M Lr t,eriarat cd.
Inthe fil-r. 2, czu--h of the fldt 7ones 2b has ";tﬁ:@ceknEE@ae(}ESHOf 5 -

100 pn. W. hiitdre dHe adiefdidad afz the dlats1zn -9 8 NOVL?ML3ElI. 2004 | ess
than 5 ~tm a strength of, the filmZ2 at F%g ?Fé@ E%n §C=56 10211 “le

deteri orgted: g esult in breakage of the fry 7m 2. Wth the
t hi cknes?}ﬁB o?%ﬁ?ﬁé%ﬁ%ﬁn%e%‘ekt%g’cﬁ hg=1Hplm ﬁaylﬂh‘é'le flat zones

noi st yre--perneability of the film2 in the flat zones
ST EoRereapl | Xecerlorated and 1t will be difficult for the

CONposite sheet 1 *o ensure g moisture—permeability of 3000
g/m*/day,
The comoosite sheet 1 has an elastic Lratopakilizy anc
& high peel strength sz that the composite sheec 1 can be
10 =stretchakle in length and width ard no separatioﬁ OCCUT S
pvetween the Film 2 and the nonwowen fakbric 3a even when the
composite sheet 1 iz stretched,
In the composite sheet 1, the film 2 mzy be formed with
any cne of urethane-baszed thermoplastic elastorer resir znd
15 amide-based thermoplastic elastoner resin, Alterratively,
the film 2 may be Zcrmed with any ane of Jolleowing types of
resin:  styrene—-oased thermoplastic elastomer rezin, 1,
c~polybutzdien=-hased tnermoplaskis alastomer resin,
olefine~baéed.the:moplastic eiastomer resin, chlorirated
20 polyethylene-based thermoplastic elastomer resin, polyvinyl
chioride-kased toermoplaszstic zlasztomer rasin anc
polyflucrocarban-hased Lhermoplastic elastcmer resin,

in the composite sheet 1, the ncnwoven Tabric 3a may




5 2b will be deteriorated and it wll be diffical v for the conposite
sheet 1 to ensure a noisture-perneability of 3000 g/nit/day. The conposite
i to sheet 1 has an elastic , stretchability and a high peel strength so
that the conposite sheet 1 can be 10 stretchabl e inghemgttirandamadt h and
no separation occurs between the filmg and the nonwoven fabric 3a evcn
when the conposit.e sheet | is stretched, In the conposite sheet 1, the
film2 may be forned ,wi "h any one of urethane-based thernoplastic

el an-tonme: - resin and 15 am de-based thernopl astic el astoner resin,
Ntewmﬂmmwﬁaméﬁmmmﬁmﬂﬂm@ﬁmmmmmMﬁmmmwmmemmmmthm@ﬂym% of
resin: styrene-based thernoplastic el astoner resin,

2- pol ybutpadi; i hrasedh 4her moplast i ¢ elast ongy ?@ &k ing- based
t hernopl astic el astonmer resin, chlorinated 20 po ﬁylene based

t her nopl %g% | astome. r;. hJ%'sf_,_ln gggﬁggg%égeag?ﬁgﬁqu-based t erngglastic

el ast one “5nd pol yf1udr oc nnﬁIastlc “el ast'mer
resin. in t-1e c osite s t he nonwoven_fabric 3a nay 10 8

e 1,
NOVEMBER P5064 i Cant‘?n%ﬁ‘qé@ﬁ‘caawy%tP@FEHHBF@EH%n\Rﬁ¥8ﬁ’}1F§Br Aterado M

pol ycl efi ne-based fibev such R5 pol ypropyi enG or
3 pelyamide-based fiber such as nylon 66 or nylen & fiber:

acryl-bzsed fiber; cocre-skeath tyvos conjugz-ed Tiber: or
zice~by-side Type conjugated fiper. Such nonwoven fabric 3a
may e obtained by any one of spun lace-, needle punch-, melt
klown—-, thermal bond-, spun bond-, chemical bond- and zir
I through-processes. Aliernatively, it is also possibles teo
form the nonwoven Zabric 3a with a composite ronwoven fabric
comprising a melt blewn ronwoven fabric having a high
water-resigtance sandwichec by two layers of spur bond
nonwoven Isbric each having a high streaguh and a nigh

15 flexipility.
ig. 4 & wview similar *o Fig. 1 but showing an
alterralive embodiment of “he composite sheet according to
thiz invention and Fig, 5 a sectional view taken along a lire
B - B in Fig. 4. Referring te Fig. 4, the longitadinal
20 dirsction is indicated by the arrow ¥ apd the trarsvorse
direction is indicated by the arrew Y. The composite sheet
1l of Fig. 4 is different from the composite shest 1 of Fig.

1 in thas Zhe composite sheet 1 iz three-lavered, i.e.,




pol yeLhyi cne fiber; polyester-based flbcr sAnh as pol yethyl enc

LG opht hal ate or Pol ybutyl ene terephthal ate; 5 pol yam de-based fiber such
an nylon 66 or nylon 6 fiber; acryl-based fiber; core-sheath type
conJuganed fiber; or side-by-si oW 7ype conjuganod fg&berivLREHER poggyvoven
fabvic A may be obtained by any one pf- spun | acn-, needle punch-, nalt

bl owmn-, zhermal bond-, spun bond-, chem cal b3nd- and air 10

t hroogh- pracesses. Alternatively, it A also passibie to formthe nonwven
fabric A with, a conposite nnnw3ven fabric conprAtng at Wt | D1IOWI
nonwoven F&bTT k= Havilifg rd #tgls fudrel- aegi ted ahres sandniadized eyt ~~)

| ayers of spur bond nonw,-)ve-,-) f&bric each having a high strengiih and
a hign 15pflkexibijpdh hedvppei-ewa 2 chitrl &l - £ 8o G e LLBULBNOW NG aT

al t ernaLi ve enbodi nent of 7he conposi Ln sheet according tc~) this

i nventi org and:di@:+ 5, ;5€Ccti onal view taken along a linc B - Bin Fig. 4.
Raferriog to Fig. 4, the longitudinal. 20 direction is indicated by 7he

compos t o - Sheat™® 1L0r A o ERE HCAs PPoH ¢R° Chiffoaree ehEst 1 of
Fig. (I int'iat --he conposite sAeet | is three-layer8d, i.e., - 1 | 8
NOVEN%ER“§6&43 plurality of bulgy rores 2a and substartially flat
zones Zb defined between each pair of the adjacent bulgy zcones
2a. The bulgy zones 2a extending in pFarallel one to anatbker
in the longitudiral directior and spaced on2 Trom anctaer by
a4 predetermined dirensior in the transverse directicn. The
10 Ziat zenes 2b extend in parallel one to another °n the
lorgitudinal dirsction between respective patrs of the
adjacent bulsy zones 2a.
Similarly to the £iim 2 of Fig. 1, the film 2 is formed
with ester-based thermoplassic elastomer resin  and
15  sukstantialiy rnon-porous  but moisture-permeakle, The
fiobrous sheet 2 comprisss fibrous nenwoven fabric 3k formed
with thermoplastic synthetic resin. The nonwowvan “abric 3b
1s preferably stretchable cne obtailned by spun lace- or spun
bond process.
20 In the composite sheet 1, the film 2 is welded along
its bulgy zones 2a to the synthetic resin fibers forming the
nonwoven fasric 3b with the synthetic resin fibers being held

in a fikbrovs assembly znd thereby The film 2 is irtegrated




conprises the plastic film2 and two |ayers of sheet nmenber 3 Placed upon
the upper and | ower surfaces of the plastic film 2, respectively. The film
2 is formed on itE upper and | ower surfaces 5 with a plurality of bul gy
zones 2a and substartially flat zones 2b defined begweshremnir p&y of the
adj acent bul gy zones 2a. The bul gy ngoes 2a extending in parallel one to
another in the longiLodinal direction and spaced cne ~rom another by a
predet erm nod di nension in the transverse directiun. Tie 10 fiat zoncs 2b
extcnd in par8llel onc to, another -.n thc~ |ongitudinal direction between
respect i V& fgai Eseothiotive veadj fefenic bdbgy zbmesh2w.cdSigndiard ysheethe film 2
of Fig.1l, the film2 is formed wth ester-based thernopl astic el astoner
resin an&gﬁﬁidﬂﬁgSkamﬂiﬂIawﬁﬂﬂmnﬁﬂowhduﬂk?Dﬁﬁhur%:p%E%D%HH%h.Ihe fibrous
sheet 3 conprises fibrous nonwoven fabric A formed wth thennoplastic
syntheti . eSin. aEher gopueyely fabrd Gl 118 B RENAD ¥y SITEl cablg cne
obt ai ned by spun laco- or spur-_  bond proness~ 2 1 he conposite shcon

1, the fi IS, el ded_al on 5 bul zones 2a tQ the synthetic rosin

fibers f oérr{n% ﬁ%a 1f.r}1<‘é\f% Sﬁog%o?/gﬁg}eagiiag %gxﬁ"\n é)'?l e S8Rt ARt § et sitn HiFber s

being_held in a fibrous assenbly and thereby the film2 is integrated
3 cmbodiment shown by Fig. 1.

Thess composite sneets 1 shown in Figs. 1 ard 4 are

suitable as the cemponent members in a sanitary waearing

artic.e such as a disposable diaper, a saritary rapkin, ‘an

urine-gbsorbent pac for incontinen:t vatienz, a diaper cover
10 or sanitary shorts,

The stock material for the sheet member 3 i3 not limited
to the ronwgoven fabric 3a, 3b ard it is also possible to use
woven or xnitted fabric made of thermeplastic syrthetic reain
fiber such as polyoiefine-, poclvester-, polyamide- or

15 acryl-based fiber as the stock material for the sheet memoer
3. The woven or knitted fabric preferably corprises elastic
yarn sach as false twisted yarn, covered varr, core SPUN Yarm,
plisd yarn or airz coverad yarn. Tae composilte sheet 1 Lsing
woven or knitted fabri; made of faise twisted varn or elas=ic

20 yarn as the shee: merber 2 is useful as the stack material
tor comfort stroeteh clothes such as working clothes, slacks,
a Jacket cr suits; performance s:trecch clatkbes auch as a

training wear or a basebsll uniform; or power stretch clotkes




-12 with the nonwoven fabric 3b. NOVEMB1.R 2(04 '' Tl the conposite sheet
actin ing Lo this enbodi nent shown by Fig. 4, the wwdth Li as well as the
maxi num t hi ckness L2 of the bulgy zone 2a and the thickness L3 of he fiat
zone 20 are sane as those in the 5 enbodi ment snowng by FERIRIER 2dihese
conposite sheets 1 shown in Figs. 1 _gnd 4 are suitable as the conponent
nmercers in a sanitary wearing article such as a disposabl e diaper, a
sanitary napkin, an urine-absorbent cad for incontinent : atien=, a diaper
cover 10 or sanitary shorts, The stock material for the sheet nmenbe is not
limted =wchhesr:a shewearflalbri cs3at s 3b and: | toiscalse passitbl ® te use
woven or knitted fabric nade of therrnoplast.i ¢ syr _theti.c resin fiber
such as cgiplorefine-al polieser ol ¥amides @:okd :achyk «rhaseadti ber as
the stock material for the sh ee nenber 3. The woven or knitted fabric
preferably, conprises elastic., yarn s -]Jch as false twsted yarn, covered
yarr_, core spun yarn, ~pli ecJ( y trn or air covered yarn. The conposit sheet

1 using woven _gr kni tted .fabriE rTEde of faJse twisted yarn or elastic 20
yarn as the sheéit msmd&r 3% GEEFLI ASTPHe~¥ 00k nitery afnvention

3 comprises the thermoplastic synthetic resin Film iz weldged

along its bulgy zones to the synthetic resin fibers forming
the Zipnrous sheet sz thal the film is integrated with the
finrous sheet znd has a high peel strengtn. The film and the
fibrous sheet are not zdhesively bonded but welded to each

10 other and there is no anxiely that the peel strengtn Tight
be detericrated zs zdhesive agenlk iz deteriorated.

The composite sheet comprising the [iln made of
thermoplastic elastomrer resin ang the fibkrovs shees made of
elastically stretchable nonwoven fabric not only presents a

13 high peel strersth bat alsc an elastic stretchability as well
as hign water-resistance. The coemposite sheet in which the
Chermop-astic elastomer resin is any one of trethane—-, ester-
and amide-based reszin and thes fibrous shest Is Sormed with
elastically stretchabie nonwoven fabrizc presents, in

20  addition to 2 high peel sirength, &n elastic stretchabnility,
a high water-resistarce ard a high mecisture-perteabilizy.
The composite sheet having an elastic stretchability is less

likely that the film and the norwover fabric might he




for confort stretch clothes such as working clothes, ;lacks, a jacket or
suits; performance stretch clothe& such a5 a tra nir_c -.,wear or a
basebal | uniform or power stretch clothes c- 13 8 -NOVEMBER 2004 such as
a leotard or spats. | e conposite sheet 1 is applicaiNevahsBERQOMe ot her
article such as a tent cloth, glovesj4a hat or socks. The conposite sheet
according to this invention 5 conprises the thernoplastic synthetic resin
film welded along its bulgy zones to the synthetic resin fibers formng
the f b o :s sheet sc thaL the filmis integrated with the fibrous sheet
and has ashighapedl fserengrh. oTherf #Varandenhene f fonousisheslieat e hot
adhesi vel y bonded but wel ded to each 10 other and there is no anxiety that
t he peel strenghhd-night be deteriorated as adhesive agent is
deteriorated. The conp site sheet conprising the filar nade of

t hermopl astic elastoreer resin and the fibrous sheet made of elastically
stret chabl e nonwoven fabric not only presents a 15 high peel strength but
al so an clastic st.retchabiliLy as well as high water-resistance. The
conposite sheet in which the thernoplastic elastonmer resin is any one of
ur thane-, ester- and am de-based resin and the fibrous sheet is forned
with




el astically stretchabl e nonwoven fabric presen'Ls, in 20 addition to a high
peel strength, an elastic stretchability a high water-resistance and a

hi gh ntisturc-permeabi ity. The conposite sheet having an elastic
stretchability is less likely that the filmand thesmNpvEMBER abid c nei gh-
be -14 8 NOVEMBER 2004 separated fraomseach ot her even when the conposite
sheet is stretched. -15 WHAT IS CLAIMED I'S: NOVE 1BER 2004 A conposite -to
sheet (1 conprising a thermoplastic synthetic resin film (2) a'id a
thernnplastlc synthe.i_c resin 5 fibrous sheet 13) bonded to at |east one
of upper ‘#itl 1DveREIMERBuUFfaces of said film12), wherein; said film(2) is
formed on its surface opposed to said fibrous sheet (3) mﬁth 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 ohihe -adj agesnt bwgyczqgﬁsﬁaa) WNGhRI Lo nisaid £l m (2)
in :ended along sai d bul gy zones a. to said fibrous sheet (3).

synthetio resin filr {2) and & thermoplastic synthetic resin

L

fikreus sheet [3) bonded to at least one of upper and Zowar
surfaces of said film {21, wherein;

saic Zilm {2) is formed on its surface opposed to said
Fibrouws sheet (2) with a plurality ol oulgy zores (Za)
extending in one direction in parzllel and spaced apart from
il one znether and suhstantia’iy flat zones {2h) each defined
Letween sach pair of the adjazent bDuigy zores (2a) whorein
said film {2V iz welided aicng s:id belgy rones {(2al Zo salc

fikbrous sheez (30.

15 2. The composite sneet (1) accordirg to Claim 1, wherein

Said film (2} is made of thormoplastic elzstomer resir.

3. T'he corpesite sheet (1) according to Claiwm 2, wherein
sald thermonliaztic elastomer resin is selected from a group
20 ZIncludirg urethane-, ester— and amide-bessed thermonlastic

elaslomer resir anc sald £file (2} is substantially non-sorous

gnd molsture-pervious.




15 2. The conposite sheet (1) according to Claim1l, wherea.r,; said film
(2) is made of thornoplast-c elas-.onmer resin. 3. The conposite sheet (1)
according to Claim?2, wherein sald t.hernpoiastic alastaner nee i.n is
selected froma group 20 including urethane-, estergramdrpmde=hased th
rnmo |asti.c elasLorner resin and saidigilm (2) is sub5tan i.ally

non- porous and I noisture-pervious. - 1 8 IN OVENI BER 2004 4. The conposite
sheet (1) acccrdin to Claimi, wherein said fibrous sheer: (3) is forned
with a fibrous nonwoven fabric nade of said thernoplastic synthetic resin
fibers. 5¢5. THE'® iyt skeset( 1)) agcordidngat oc Gaim4,, whereiim  sai d
nonwoven fabric is an elastically szretahable nonwoven fabric (3a)

obt ai ned dyidreltwsauanshgetharnoplastd el @stener thesi-n-and,sa-d film (2)
is bonded along its bulgy =zones (2a) to said elastically stretchable

nonwoven fabri€ 114 (34; s ander, ng. tension. The conposite-sheet (1)
according to Caiml, wherein eacLﬁﬁof'tgs)i;Cl ds%rb %‘zﬁgﬁdkéaﬁf‘%@éa w dt h of
0.2 - 2.0 mm and the maxi mum Lhic; ness of 40 - 150 hum and each of said
flat 15 zones (2b) has a thickness of 5 - 1CC, 7. The conposite sheet.

(1) agcorr’di ng to Cham 1, wherein
5. The comrpoesite sheet (1} according to Claim 4, wheresin

Said nonwoven Tapric is an eiastically s:tretchzbie nonwover
fabric {3a) obtained by melt-soinning thermoplastic
elastamor resin and sajd film (2) is bonded alchng its bulgy
zenes (Z2a) to said elastically stretchable nonwoven fabric

1} (2a) uvhnder no fensicn.

G, The corposite sheet (1) aceceording to Claim 1, wherein
each of szid bulgy zones (2a) has a width of 0.2 ~ 2.0 ot and
Lhe maximam thickness of 40 ~ 150 pm and each of said Fla*

15 zones (2k) has a thickness of 5 ~ 10C um,

7. The composite sheet (1) according to Claim 1, whereir

sald corpesite sheet (1) nas a water-resistance of 4G hoa or

higher as measured in accordarce with JIS I 10922 method.
20

g, Tne composite sheel (1) according to Clazm o, wharein

sald composite sheet (1) has a roisture-permeanility of 30040

g/m*. 24 Hr or higher as measured in accordance witn JI1S L 10555




said conposite sheet (1) :gas a water-resistance of 49 hpa or higher as
nmeasured in accordance with JIS L 1092A nethod. 20 8. The conposite sheet
(1) according to Caim1l., wherein said conposite sheet (1) has a

noi sture-perneabllit y of 3000 g/nR.24 H or higher SasSOWVEASBERAEODA
accordance with JIS L 109 A 8 NOVEMBER72004 -17 net hod.

methaod.




