30 SEPTEMBER 2004 1 PROCESS FOR MAKI NG ELASTI CALLY STRETCHABLE COWPOSI TE

SHEET This invention relates to a process for naking an
stretchabl e conposite sheet having a confortable touch

el astically
Japanese Pat ent

Application Publication No. 1994-184897A describes q®mMoOINMBER Hioeet chabl e

material conprising a stretchable sheget and a necked nat

erial bonded to

the stretchable sheet at three or nore non-linearly arranged spots wherein

the necked material is gathering between a |east two of
Such a conposite stretchable material can he obtai ned by

the three spots.
bondi ng t he

necked natebcalss treot heasting dabiersheety wrkrTansiEiet chedegendirt i on  and

then contracting the stretchable sheet fromthe stretched
According to this technique of prio%ﬁyﬁ the necked mat
rubber-1ike surface popular in a stTetchabl e sheet to a
cloth-1ike surface without damaging a desired stretchab

condi ti on.
erial changes a
confortabl e
lity of the

stretchabl e sheet. According to this-technique of prior art, the materi al

previ ously necked by stretching it in one.direction is bonded

This inwvention relates to a process l[or making an
e:astically stretchable compeosite sheet having a comfortable
touch.,

Japanese Fatent Applicaticon Publication No.
1994-3184897A descrikes composite a stretchable material
comprising a stretchable sheet and a necked material bonded
to the stretchable sheet at thres or more non-lincarly
arrangad spots wherein the nocked material is gathering
petween at least two of the three speots. Such a composite
stretchable material can be cbtained by honding the necked
material to the stretchable sheet under a stretched conditiorn
ang then contracting the stretchable sheet from the stretched
condition. According te this technigque of prior art, the
necked material changes a rubber-like surface popular in a
slretchable sheet to a comfortable cloth-like surface without
damaging a desired stretchability of the stretchabkle sheet.

According Lo this technique of prior art, the malerial
reviously necked by stretching it in one direction is handed
to the slretchable sheet. Conseguently, the gathers are apt

to distribute unevenly in a transverse direction orthogonal



to the stretchabl e sheet. Consequently, the gathers are apt to distribute
unevenly in a transverse direction orthogonal 30 SEPTEMBER 2004 2 to the
one direction at the stage that stretchable sheet is contracted fromthe
stretched condition and thereupon the necked nateritglsgEgapkeriong. This
is for the reason that, when the necked material. is fibrous, the fibers
| ying along the side edges extending In the one direction are stretched
at aratio higher than the fibers lying internedi ate regions between the
side edges. It is an object of this invention to provide a process for

maki ng antel agti caklyi sétrietohal elconpesid ehsheet rbychatnet eheng as
stretchabl e conposite web conprising an elastically stretchable web and an

| nel asti cabhy bEEHChABhE el d R RIS SUDSRMAE! Lo S80Bo RS RO

previ ously nmentioned technlque of prior art but inproved so that the

|nelast|call stret cha e, forn1 at hers _eve distributed in the
edcbrERERat £ SR Y AL R D £OF RRE BRarh HATE o The

stretchlng leec on as werl |
obj ect set forth above is achleved accordlng to this invention, by a
process fHPeﬁaJR]ilﬁgﬂ%@,k%qigﬁi}%raqqy is fibronus, the fibers lying alung

the side edges extending in the one direction are stratched
at a ratio higher zhan the fibers lying intermediate regions

bhetween the side edges.

It is an cbject of this invention to provide a process
for making an elastically stretchable composite sheet by
stretching a stretchable compeosite web comprising an
elastically stretchable web and an inelastically stretchable
Wweb in a manner substantially same as the previously mentioned
technique of prior art but improved so that the inelastically
stretchable web may form gathers evenly distributed in the
stretching direction as well as In the direction orthagonal
thereto,

The cbject set forth abowve 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
afretchable web having upper and lower surfaces and an

inelastically stretchabkble web of continuocus fibers bonded to



stretchabl e conposite sheet, which can be nore east-y stretched than a
conposite web conprising an elastically stretchable web having upper and
| ower surfaces and an inelastically stretchable web of continuous fibers
bonded to 30 SEPTEMBER 2004 3 at |east the upper sk SEREEMBERE¥4surfaces
of the elastically stretchable web,ithrough steps of stretching the
conposite web in one direction and then contracting the conposite web
under an elastic contractible force provided by the elastically
stretchabl e web. And the process is characterized by that spots to bond
the el asti qalky ang upgeel astisaklof stidtomableewetfsthe dadt iaHdlY are
formed in the conposite web intermttently at |east in the one direction
of the one di i d j td Ordhogonal criher et ardnpdsiecsconposite
web is s%%%%%%ﬁ%%igqgggbt%ﬁgﬁhgﬁdiﬁﬂ%n contractegﬁ%n the one direction

wherein a first spat. of. .the p a t NG 440 fde vicinity
of the fT?@tlﬂéﬁﬁf ]ﬁ}¥ﬁéjgh5n§i?é%?igﬁngféﬁggg %@?t?éﬁ%@gzverlap ea h

ot her as one of these first and second spo%s is transl tgd b}n-ﬁﬂ§ one
directi omnder an elastic contractible Iorce provlie

elastically stretchable web. And the process 1is
characterized by that spots to bond the ¢lastically and
inelastically stretchable webs to each other are formed in
the composite web intermittently at least in the one directlon
of the one direction and a direction crthogonal therets and_
the composite web 15 succeedingly s;retched and then
contracted in the one directlion wherein a first spot of. the
spots and a second spot lying in the wvicinity 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 compesite web {stock
web] used in a Rrocess according to this inventioni

Fig. 2 is a perspective view of a composite sheet
abtained from the composite web by the process according to
Lhis invention; and

Fig. 3 15 a plan view depicting the stock web.



Fig. 1 is a perspective view of a conposite web (stock web) used in a
process according to this invention; Fig. 2 is a perspective view of a
conposite sheet obtained fromthe conposite web by the process according
to this invention; and Fig. 3 is a plan view depi ci¢ 8grthRIERPgHIMmeb. 30
SEPTEMBER 2004 -4 A process for nakipg.an el astically stretchable

conposite sheet according to this invention will be described nore in
detail with reference to the acconpanying drawings. Fig. 1 is a fragnmentary
perspective view of a stock web 10 used in the process according to this

invention and A gprockdss &ckr agarntar yapersheot ioel W ewtofetachadiiposi t e
sheet 20 obtained fromthis web 10. The stock web 10 conprises an

i nel asti C@A:#;Y% sty etehabl 8. cuebi 24 oy PR W L 4 NEbagtingabd Yisidstehabl e

conti nuous ers 6 oriented at randon1and an elastic web 3 forned with

lastical | y_stretchahl t fibers, 40 nted at m_both web
2. 3. bet MR adbd U Hd b bRIBAST 6 oaert brRer A i spfﬁ%sfi The

stock web 10 formed in this mariner is elastically stretchable
X-direction andidg. 1 is a fragmentary perspective view of a stuck:web

10 used in the process according to this invention and Fig.
Z i= a fragmentary perspective view of a composite sheet X0
chtained from this web 11,

The stock web 10 comprises an lnelastically strebchable
web 2 farmed with inelastically stretchable continuous fibers
& oriented at random and an elastic web 3 formed with
elastically stretchable ceontinuous fibers 40 oriented at
random, both webs 2, 3 being placed upon and bonded to each
cther at bonding spots 4. The stock web 10 formed in this
manner i3 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
continucus fibers & shown in Fig. 1 are in an elongated state
between each pair of the adjacent bonding spots 4, 4. The
tibers & in such a state are designated by reference numeral
26.

The composite sheet 20 can be obtained in such a manner
that the stock web 10 is stretched in Y-directilion within

breaking limits of the stretchable web 2 and the elastic web



Y-direction orthogonal thereto, at least in Y-direction as indicated by
imaginary lines. In the conposite sheet 20, the continuous fibers 6 shown
in Fig. 1 are in an elongated state between each pair of the adjacent
bondi ng spots 4, 4. The fibers 6 in such a state ajeSHPSEREERO®GY
reference nuneral 26. The conposite sheet 20 can be obtained in such a
manner that the stock web 10 is stretched in Y-direction within breaking
limts of the stretchable web 2 and the elastic web 30 SEPTEMBER 2004 3 and
also within an elastic Iimt of the elastic web 3 so that the continuous
fibers 6 Dfartdhenista eticiiabl exrwvedd a2 ey Ideni tplcastiibealdly sdef-ordaed 3and t her eby
may becone nore fine. Then this stock web 10 is contracted under an

el astic oy a¢ld Bhatihanee piguided Dy theekastharwebydnt® phf ajen the
conposite sheet 20. Wen the stock web 10 is stretched, the web 10 w ||

need a faqrce .t.o stret th the str habl.e.web 2 and _the _elastic web 3.
ovever , B Dt DO EaSHRE N UG, P6FHED W e APRs' Bt 3R 1)
creed only a force to stretch the elastic web 3, because the stretched
fibers 266136F tREX Bk it hETFE Wb ed a dier 8Pyt i e idd 186tdd 50 ext end
in Y-direction. In this manner, the conposite sheet 20 is

force provided by the elastic webh 3 to obtain the composite

sheat 20. When the stock webk 10 is stretched, the web 10 will
neesd a force to stretch both the stretchable web 2 and the
elastic web 3. However, when the composite sheet 20 is
stroetched, the sheet 20 will need only 2 force Lo stretch the
elastic web 3, because the s=strelched fibera Z& of the
stretchakble web 2 are merely racrienrted sc as to extend in
Y-directien, In this manner, the composite sheet 20 is
elastically stretchable more easily than the steck web i0.

Fig. 3 is a plan view of the stock web 10 as viewed
directly above the stretchakble sheet 2, in which *he componant
fibkers © are not =shown. Beferring to Fig. 3, reference
numerals 101, 1oz, 103, 104 ..... designate individual
bonding spots belonging Lo a first array 190 of the bonding
apots 4, reference numerals 201, 202, 203, 204 .. ... desigqnate
individual beonding spots belonging to a second array 200 of
the bonding spots 4 and reference numerals 301, 302, 303,
304 ..., designate a third array 300 of the bonding spots

4, each array being arranged in X-direction. In the



elastically stretchable nore easily than the stock web 10. Fig. 3 is a plan
view of the stock web 10 as viewed directly above the stretchable sheet 2,
in which the conponent fibers 6 are not shown. Referring to Fig. 3,
reference nunerals 101, 102, 103, 104 ..... desi gna¢ sEPdMBERIANN4 bandi ng
spots belonging to a first array 100_gf. the bonding spots 4, reference
nunmeral s 201, 202, 203, 204 ..... desi gnate individual bonding spots

bel onging to a second array 200 of the bonding spots 4 and reference
nuneral s 301, 302, 303, 304 ..... designate a third array 300 of the

bondi ng spoL:sst At @AChIaEd Byele] Nga &t rangead: ibbrfidig egidton.4 Ihed e 30
SEPTEMBER 2004 6 illustrated enbodi nent, each of the bonding spots 4 has an

| shape, def.i ' y - B Xn g ' n '
oval s ag&frsifsh%@ @afﬂq%r?{bgfc?iﬁoﬁf okia Aﬁ'&giéh@%h B ¥ HIBGHCGbn, @ mnor

axi s of ength g in Y- a first end a'lyfrng at right hand and a
bondi ng. ShEEET, “FBethg LaPAREHE 1T KoL AFFERPRont T3 GRapr & T bondi ng
spots 101, 102, or 10 , 103 are spaced apart from each other bye di stance
r which 4% middlt sandhandthedsngt B bf 1YHed id) defaxpandvie tdred bondi ng
spot 102 is described to be adjacent to the bonding

in Fig. 3. Each pair of the bonding spots 4, 4 being adjacent

in ¥-direction, for example, the bonding spets 101, 102, cr

107, 103 are spaced apart £rom each other by a distance r which

iz smaller than the length p of the wmajor axis. When the

bonding spot 102 is described to be adjacent to the bonding

spot 101, it should be understood that the bonding spor 102

lies sufficiently near the bonding spot 101 and wiil at least

pértially overlap the bonding spot 101 if the bonding spct

102 is translated in X-direction.

The respect.ive arrays 100, 200, 300 ..... of the bonding

spots 4 are spaced one from another by a distance m 1in

Y-direction. The respective bonding spots 201, 202, 203,

A0d L. pf the zecond array 200 are arranged relatively to

the respective bonding spots 101, 102, 103, 104 ... .. of the

firast array 100 as follows: the bonding speot 202 lies between

the bonding spots 101 and 102, 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, I the second

array 200 iz translated in Y-directicon, the bending spet 202



spot 101, it should be understood that the bonding spot 102 lies
sufficiently near the bonding spot 101 and w? | :. at least partially
overlap the bonding spot 101 if the bonding spot 102 is translated in
X-direction. The respective arrays 100, 200, 300 .. 30 SEPTLMBERAMG ng

spats 4 are spaced one from another py_a distance min (-direction. The
respective bondi ng spots 201, 202, 203, 204 ..... of the second array 200
are arranged relatively to the respective bonding spots 101, 102, 103, 104
..... of the first array 100 as follows: the bonding spot 202 |ies between
t he bondipg $pkstiGh 13ndsd2iaphezHwondbng iapots203s | ildd  bedwedi? .t he
bondi ng spots 102 and 103, and the bonding spot 204 |lies between the

bondi ng spo a ) zf t econd, ;s &y r 00 1 Janslatigd i n
Y-directi%lndjfjt%lei'Bbgﬁf%g@%%ﬁ%o%ﬁ SEP%l'EI\gE LB parE?i ally

overlap the bonding spoL-5 1 nd_',102. . Simlarly, th ondi ot 203
will part?%?&&“%G%EFéb?@%é““giﬂgrn8*$88€§“f62L%%éd¥6§Ff Cﬁ%ﬁgﬂgﬁgﬁ?n
X-direction by which  the bonding spot 202 will overlap the bondi ng spot
101, on One tamdinandpoletdApiihe B Hy IpottaeR bR Ne Yther"Thand,
are indicated by g and f, respectively. Relationship

cone hand, and overlap the bonding spot 102, on the other hand,

are indicated by e and f, respectively. Relationship
astahlished between the bonding spots 201, 262, 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 hetween the first array 100 and the second array
200, & group of the bonding spots 4 which are adjacent one
te ancother in ¥-direction include, for ezample, the bonding
spot 207 and those which will partially cverlap the bonding
spot 202 when translated in Y-direction, i.e., the bonding
spots 101, 102, 301 and 302.

The respective bonding spobs 101, 102 ... .. s 201,
202 ..., 301, 302 ..... are arranged =so that they may at
least partially overlap one ancther as they are translated
in Y-directicrn, more preferably, the spots adjacent one to
anpther in ¥Y-direction as seen in Fig. 3 are arranged so that
they may at least partially coverlap cne another as they are
rranstated in Y-direction. With such arrangements, plastic

deformations of £he contincus fibers & cccocur bketween each



establ i shed between the bonding spots 201, 202, 203, 204 . . . .. of the
second array 200 and the bondi ng spots 301, 302, 303, 304 ..... of the
third array is simlar to the relationship established between the first
array 100 and the second array 200. A group of the3isRPTRRERRES0H wWhich
are adjacent one to another in Y-dicgction include, for exanple, the
bondi ng 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 ...... 201, 202 ...... _
301, 302 pair cfareeabradied sootdhal, thegingyadfacteasin pardiiraldyicover | ap
one another as they are translated in Y-direction, nore preferably, the

spots adj@acee eR&d @hadnohhest bk Yrdh M BFtd Qi 12Ss SRENTHA Jori rdi R
arranged so that they nay at |east partially overlap one another as they

are translated in.Y-di. ti.on, W uch arrangenents .ast ]
def or mat irfjlnbse rosfd ét %@% 55 %r]]{b i%%l? o‘j ug tf i %éc?g% 6" %c%turreatb%?gvéelnn g z;c%}ﬁL v %Q‘Lff)j "SEPTEMBER
2004 pair_of the bonding spots 4, 4 being adjacent in Y-direction in the
case thatS4He E%%%Rlﬂeﬁﬁﬁgr@GHﬁPP§iﬁf%%k?c 1 9ots FhE| KOS B UGS ri but ed

at randomis stretched in Y-direction.
fikbers & to more fine fibers. In the composite sheet 20

abLained by contracting the stock welbh 10 from the stretched
condition under the elastic contractikle force provided by
the elastic web 3, higher the ratic at which the continuous
fibers ¢ have been stretched, i.e., longer the atretched
continuouz fikers 26 (See Kig. 2) are between each palr of
the adjacent bonding spots 4, 4, much more gathers are formed.
Ls a result, the surface of the composite sheet 20 will have
a zoft touch.

In order that the bonding spots 4 can advantageously
function for the contincous fibers o, preferably, the
dimension p is at least 0.3 mm, the dimension g is 0.2 ~ &
mr, the dimensicns e and f are at least 0.3 mm and the distance
by which the bonding spots are spaced one from ancther in
Y-direction is 0.5 ~ 30 rmm. The bonding soots 4 preferably
gocupy 5o~ 20 % ¢of the entire area of the stock web 10.

While a plurality of bending spots 4, 1.e., the bonding
spots 101, I02..... s 201, 202..... s 301, 30Z2..... are

illustrated to be identical in their shapes, it iz possibkble



Such plastic deformations easily elongate the continuous fibers 6 to nore
fine fibers. In the conposite sheet 20 obtained by contracting the stock
web 10 fromthe stretched condition under the elastic contractible force
provided by the elastic web 3, higher the ratio atyyWEBTCIABEEId nuous
fibers 6 have been stretched, i.e. ,_konger the stretched continuous
fibers 26 (See Fig. 2) are between each pair of the adjacent bonding spots
4, 4, much nore gathers are formed. As a result, the surface of the
conposite sheet 20 will have a soft touch. in order that the bonding spots
4 can advaritagaouwsiparifiurctiren L.ar kbepeont | fuus riddiarisod tpraferabl y, the
dinension pis at least 0.3 mm the dinension qis 0.2 ~ 6 mm the

di mensi ong, & and b, e%rgngt g&?ﬁ O3 ﬁ[ﬂ?e,h&a@'ﬁ On 4 g‘}'ga t he

bondi ng spots are“space ron1anot direct 30 mm
The bonding . s 4. preferabl 5 - 20.% of he entire area of the
Stock veb TG 1T 678 BFEFAIT15R0f HpHavG L pbres s LY atend orEogsndi ng
spots 101, 1-02 ...... 201, 202 ...... 301, 302 ..... are illustrated to
be i dentidw TAliheidtshapesthet stoqkosesbl 409 30 SEPTENBERSZOBS od

embodiment, the konding spots 4 are formed intermittently in
¥-directicn 3o that the composite zheet 20 may be stretchable
in ¥-direction as well as in Y-direction. BStretchability of
the composite sheet 20 in X-directicn will be reduced if the
konding spots 4 continucusiy extend in X-directicn.

To implement this invention, the continuous fikers 6
may be selected from a group of fibers inciuding hamopmiymer,
copolymer and terpolvmer of propylene. The elastic web 3
formed with elastic fibers 40 may be replaced by film made
of plastic elastomar.

The process according to this invention for making the
elastically stretchable composite sheet facilitates the
continuous fikers of the stretchable webk 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 iz stretched. This is
brought by the construction of the stock web that the bonding
spots of the siock web are formed intermittently in the

scretching direction of the stock webk and uniguely



wi t hout departing fromthe 8 cope of this invention to alter their shapes
and | ayout. For exanple, the respective arrays inclnding the first array
100 may continuously extend across the full width of the stock web 10. in
the illustrated enbodinent, the bonding spots 4 arq)&ppriEsigIR engg ttently
in X-direction so that the conpositeggheet 20 may be stretchable in
X-direction as well as in Y-direction. Stretchability of the conposite
sheet 20 in X-direction will be reduced if the. bonding spots 4
continuously extend in X-direction. To inplenment this invention, the
cont i nousa {4 heriss6ed @@ytbgts@e{@@b@@mqog@;@r group at féder $amalauding
honopol yner, copol ynmer and terpol yner of pr opyl ene. The elastic web 3
formed w t f 4 f E[Péjrﬁs tic

el ast orreré‘hel’heaa%rdé%eggggéggrgl @?%@t Q?]Eill tgliégné#g] |1anEEE efHs

el astical | stretchabl e co site sheet faC| I itates the contl nuous fi bers
of she st %éi %%“Wmonéht compe Gt NGRS (8 Toe % enl y
stretched in the stretchl ng direction of the stock web a5 well a,5 in the
di rect i orin gitlisoganatr Hérerenas nibe sst dekr ey ther ¢d tliveks EMsirs 103
brought by the construction of the stock web that the bonding spots of the
stock welmat enflgr neaHenterstthentldi narttien but 2150 in the direction

orthogonal theretao.



wretching direction of the stock web and uniquely 30 SEPTEMBER 2004 - 10
distributed so that the bonding spots will at |east partially overlap one
another if these bonding spots are translated in the stretching direction.
Try the conposite sheet obtained in this manner, t e SEPEMBERS douber s
foam the gathers evenly riot only injhe stretching direction but al so 1n
the direction orthogonal thereto. -11 WHAT IS CLAIMED IS 30 SEPTEMBER 2004
1. 1l process for. making an elastically stretchable conposite sheet (20%
whi ch can be nore easily stretched than a conposite web (10) conprising an

el asti cajihyrsteetchelake web (3) having upper and | ower surfaces and an
inelastically stretchable web (2) of continuous fibers (6) bonded to at

| east the upper surface of said surfaces of the elastically stretchable
web (3), through steps of stretching the conposite web (10) in one
direction (Y) and then contracting the conposite, web (10) under an elastic
contracttbl e fr RIPFIYF debP by Tﬁgln%la@?ic%FF9t§F?%%Ehaﬁ E=hehar3%, said

process bei ng
composite sheet (20}, which can be more easily siretched than

a composite web (10) comprising an elastically stretechabkle web
(3} hawving upper and lower surfaces and an inelasticaliy
stretchable web (2) of continuous fibers (6} bonded to at least
the upper surface of said surfaces of the elastically
stretchable webk (3], through steps of stretching the composite
web (103 in one directicon {Y) and then contracting the composize
weh (10) under an elastic contractible force provided by the
e@lastically stretchable web {31, gaid process  being
rharacterized hy that:

spots {4) to bond the elastically and inelastically
stretchable webs (3, (2) to each other are formed in the
composite web (10) intermittently at least in the one direction
(¥] of the one directiom {¥) and a direction (X)) ortheogonal
thereto and the composite web {10} is succeedingly stretched
and then contracted in the one direction (YY) wherein a first
gpot (10Llj, {102}, (103}, (104) of the speots {4) and a second
spot (201%, (202, (203), {204) lving in the vicinity of the
first spot (1013, {102}, {1903}, (104} in the one direction (Y)

at least partially overlap each cther as cne of these first and



characterized by that: spots (4) to bond the elastically and inelastically
stretchable webs (3), (2) to each other are forned in the conposite web
(10) intermttently at least in the one direction (Y) of the one direction
(Y) and a direction (X) orthogonal thereto and the wRpEOEMBEREWmOE10} is
succeedingly stretched and then contgacted in the one direction (V)
wherein a first spot (101),(102), (103§ (104) of the spots (4) and a second
spot (2D1.),(202),(203),(204) lying in the vicinity of the first spot (101
) ,(102), (103), (104) in the one direction (Y) at least partially overlap
each oth 0, eflrt an O, SEf | 2004 9eeand (spays (101) ,
(1 02) g‘%i@é‘f ﬂ!‘E"‘?J"C1)§()4§Wls"(201)@}'' ioz EE%_ JE{Fé ((%04) o anel t;at ed in

the one dbﬁgft%gnt EY)!SJ.&LE‘C]. in the cne direction (Y).



