| ;NﬁbSe41L:26hT&/ METHOD OF FORM NG THERMOPLASTI C FI LM W TH
. FABRI C- LI KE PATTERN The present invention relates to a neth# ﬂmmmmr
surface of a thernmoplastic filmwith a nonwoven fabric-1ike ned

by individual fibers intertwined at random It is well known to*ipn@ss a
thernoplastic film which has previously been heat-softened, nst

a
carrying thereon a given pattern and thereby to forma surfa MJ’ ’ﬂrﬂm’m
with a pattern in conformity to said given pattern on the nD

is also well known to place such a fil+lb-under the effect of vacugmmor
pressure so as to be reliably forced as closely as possible against the

nmol d and thereby tMETHOS OF2 FORMING) THERMOBLKSYIC M 'tpHeven with fine
irregularities present on the nold surf ace . In the field of sanitary

articles such as d|sposemm@Nﬁbo@ﬁrpAgﬁgcsg@kgaprQgﬁhlns a plastic film
used as an i nportant conponent of such articles is often brought in close

contact with the user' s skin during use of the articles. To alleviate a
sticky feeling of a plastic r. , .r -2 filmbeing closely in contact with
the user's skin, the filmsurface has sonetinmes been forned with a woven or
nonwoven fabric-like pattern so that such a pattern nmay generate on the

filmsurface approgﬁéatgrQQESQU|flIghtion relates to a method . of

forming a surface of a thermoplastic film with a nonwoven
fabric-1like pattern defined by individual fibers
intertwined at random.

It is well known to press a thermoplastic film,
which has previously been heat-softened, against a mold
carrying thereon a given pattern and thereby to form a
surface of said film with a pattern in conformity to said
given pattern on the mold surface. It is also well known
to place such a film under the effect of vacuum or pressure
so as to be reliably forced as closely as possible against
the mold and thereby to obtain a pattern in faithful
conformity even with fine irregularities present on the
mold surface.

In the field of sanitary articles such as
disposable diapers and sanitary napkins, a plastic film
used as an important component of such articles is often
brought in close contact with the user's skin during use of

the articles. To alleviate a sticky feeling of a plastic



serV|ng to reduce an area of the filmsurface to be contacted by the user's

. ,skin and correspondingly to alleviate said undesirable sticky feeling, on

ohe hand, and to alleviate a surface gl oss peculiar to plastic and thereby
to inprove the aesthetic appearance of the sanitary articles, on the other
hand. The formation of a woven fabric-like pattern on the surface of a
plastic filmcan be achieved in a relatively sinplified process, for
exanpl e, by vacuum nolding with use of a wire gauze as a nold. However, the
formati on of a nonwoven fabric-like pé<4ern on the filmsurface can require
an unaccept abl e amobunt of |abor and cost to nmake a nol d, since

irregul aritine beingsebodely ia idvhtdstahithbehs sizew!'é hskimwy meHeon the
surface of the metal nold by nmeans of engraving or etching. Accordingly, it

is a princ¢pah 88re8teOhakh&dnutdiidPNbkens Hortndd 6w PERDBERFOWEN t B pri or
art as has been nentioned above by nolding a plastic filmutilizing a netal

fiber Sw*ﬁHHWBJEHdfabrié—fhﬁeOﬁkgﬁérﬁe%JREEQtaQQEE laS pEtEEMedmaln

accordance wth a first aspect the invention, by a method of forming a

fracs R, R AT it iae oo e

by many i bers intertw ne om sal
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contacted by the user's skin and correspondingly to
alleviate said undesirable sticky feeling, on one hand, and
to alleviate a surface gloss peculiar to plastic and
thereby to improve the aesthetic appearance of the sanitary
articles, on the other hand.

The formation of a woven fabric-like pattern on the
surface of a plastic film can be achieved in a relatively
simplified process, for example, by vacuum molding with use
of a wire gauze as a mold. However, the formation of a
nonwoven fabric-like pattern on the film surface can
requi?e an unacceptable amount of labor and cost to make
a mold, since irregularities corresponding to individual
fibers snould be formed on the surface of the metal mold

by means of engraving or etching.

Accordingly, it is a principal object of the

invention to solve the problems of the prior art as has
been mentioned above by molding a plastic £ilm utilizing

a metal fiber surfaced mold.



conposed of many individual netal fibers intertwined at random and bei ng
* air-perneable in the direction of its thickness, an air-perneable |ayer
serving to support said nonwoven fabric-like |ayer fromthe underside
t hereof, and a suction neans adapted to exert a vacuum effect on the
nonwoven fabric-like |layer fromthe upper side to the underside thereof and
formng the surface of said filmwith a pattern in conformty to a pattern
on the upper side of the nonwoven fabric-like |ayer under said vacuum
effect. The object sat forth above isgachieved, in accordance with a second
aspect of the invention, by said nmethod conprising steps of: supplying a
heat - softened thernoplastic filmto a nolding assenbly including a nonwoven
fabric-1ike | ayer conposed of nmany individuat netal fibers intertw ned at
random a |layer serving.to -4 support said nonwgven fabric-]ike |ayer
from the undersi dE;‘Fhe bdectanget s%ﬁE@E’i n %ﬁ’é’&ns 1S o Yette t1Nface
with the upper side of said nonwoven fabric-like |layer and cooperating with
sai d nonwBFERTARRCE: - YRR RayEtTsh 8§BeEFe ahi ShendMElnc v m
t her ebetween, and formng the surface of said filmwith a pattern in
conf or ni t Petho] At £6¥Ming ahsunfpee of e Wieameplrstim flimwithiake | ayer
under the squeezing effect. Wth the nethods of nolding the thernoplastic
fil maccongnwgven tfakmid+tyibte apdttecrnndefdpect soyf mehy iindinidwalt he
previously heat-softened filmis conforned to the nonwoven fabric-Iike
patt ern deketaddflihberseinténtwinédrst | apadomndeaid hee tland womgfecingr t he
squeezing effect and thereby the surface of filmis formed with a nonwoven
frabric-1i lstepat ofr:n suppd yivigdianheatsedfitened atdrmoplrdesieers i byofi xi ng
sai d nonwoven fabric-like netal fibers [ayer onto the supporting |ayer. The
i nventi onaWihdldowsemnBascrimetidihdoae eyl Bubvay-okkaxa@dyer W th
reference to the acconpanying drawings in which, Fig. 1 is a schematic

di agram i ldoglsald e f’?‘manir5iﬂ§&h}‘iﬁu‘&ﬁ. o HIN O Pob & Mi Wb+, 1 HAAVOYEN

fabric-1ike patterns in accordance wth one enbodi nent of the iInvention;

gir g-m Zainz AR PSEA | BE1 KL SIPU L% PAL T ile Ya ¥ QKEoAVRE feLotatable
thickness, an air-permeable layer serving to support said
nonwoven fabric-like layer from the underside thereof, and
a suction means adapted to exert a vacuum effect on the
nonwoven fabric-like layer from the upper side to the
underside thereof and forming the surface of said film with
a pattern in conformity to a pattern on the upper side of
the nonwoven fabric-like layer under said vacuum effect.
The object set forth above is achieved, in
accordance with a second aspect of the invention, by said
method comprising steps of: supplying a heat—softened
thermoplastic film to a molding assembly including a

nonwoven fabric-like layer composed of many individual

metal fibers intertwined at random, a layer serving to



'ﬁfg. 3 is a schematic diagramillustrating another enbodi nent of the

- present invention. Fig. 1 schematically illustrates a nol ding process

enpl oying a method of the invention. This process flows fromthe.left hand
to the right hand as viewed in the diagram and conprises a delivery roll 2,
a rotatable nolding drum 3, a take-up roll 4, and guide rolls 5 distributed
at desired locations along a path of a thernoplastic film1l. The rotatable
drum 3 includes an air-perneable peripheral wall 5 rotatably driven

cl ockwi se by a shaft 7 and a suction chanber 10 defined by a V-shaped
partition within the rotatable drum 37S0 that a section of ' the peripheral
wall 6 corresponding to the suction chanber 10 is subjected to a vacuum

ef fect excFYRRPTH SHd monwaviem fpbgdcridkeudaves £somhshenuedessddeof t he

peripheral wall 6 and the renai nder section of the peripheral wall 6 -6
ext endi ng thereoh: apd 2 nsqeeezing tmeans cprovidednface 180i §areewitthom such
a vacuumeffect, i.e., left open to the atnosphere. Above the rotatable

drum 3, ththe appem ovidedodn said anedwoyerer fabriandlikeodayer f andl?2
facing each other with the suction chanber 10 between. During this nolding
process, tdmopetatingetitresaddf nonwvbbhendtdbyieylilod [ladrdrs Hoeagueekeened by
the infrared heater 11 as it travels along the peripheral wall 6 of the

rot at abl e siidn Thetplaaakes filf stitétoedfieéhie patd pForaingal khe defi ned
by the suction chanber 10, '

surface of said film with a pattern in conformity to a
( pattern on the upper side of the nonwoven fabric-like layer

under the squeezing effect.

With the methods of molding the thermoplastic film
according to these first and second aspects of the
invention, the previously heat-softened film is conformed
to the nonwoven fabric-like pattern defined by the metal
fibers layer under the vacuum effect or the squeezing
effect and thereby the surface of film is formed with a
nonwoven fabric-like pattern. The molding assembly is

easily made merely by fixing said nonwoven fabric-like

metal fibers layer onto the supporting layer.

The invention will now be described in more de*xail

by way of example, with reference to the accompanying
drawings in which,

Fig. 1 is a schematic diagram illustrating a



wher eupon forced in close contact with the peripheral wall 6 under a vacuum

-, effect,and forned with a pattern in conformty to the surface pattern of

t he peripheral wall 6. Thereafter the pattern thus forned on the surface of
the film1 is fixed under blast fromthe cooling fan 12. Fig. 2 is a
perspective view show ng, as partially broken away, nonwoven fabric-Iike
nmetal fibers layer 21 and side plates 22 of the rotatable drum 3, details
of which will be described later. In the rotatable drum 3, the air

per neabl e peri pheral wall 6 conprises_ﬁhperforated plate 20 and said
nonwoven fabric-like nmetal fibers layer 21 covering the outer surface of
said perforgted plate 20. The drum.3.further includes a i r,of side plates
22 fixed m?%tgqq eoaft)er WG pRat giéﬁ' é'lilﬁ i AR yp%b’f){) T'}gll‘%nds

t hereof and the shaft 7 fixed to these side plates 22. The shaft 7
partially %%??Wc?@d alcrc]:otrﬁlgnrc& i gnﬁoﬁmbg’dﬁﬂl?é‘thé\f‘i S dhvisifeeiube

defined by a vacuum tube 25 which is . connected at one end with_the
suction chanber 106 %8rd4cdfnBcPRESRECEA¥SoVAEY BRaWhngh 25 \RRXERR YD (not
shown). The nonwoven fabric-like nmetal fibers layer 21 is fixed by screws
26 to the RRIKQD AWARY platROtALae Arynbeaand nade of steel, stainless steel
or an

Y Fig. 3 is a schematic diagram illustrating

anotner embodiment of the present invention.

Fig. 1 schematically illustrates a molding process
employing a method of the invention. This process flows
from the left hand to the right hand as viewed in the
diagram and comprises a delivery roll 2, a rotatable
molding drum 3, a take~up roll 4, and guide rolls 5
distr;buted at desired 1locations along a path of a
thermoplastic film 1. The rotatable drum 3 includes an
air-permeable peripheral wall 6 rotatably driven clockwise
by a shaft 7 and a suction chamber 10 defined by a V-shaped
partition within the rotatable drum 3 so that a section of
the peripheral wall 6 corresponding to the suction c?amber
10 is subjected to a vacuum effect exerted in the direction
from the outside to the inner side of the peripheral wall

6 and the remainder section of the peripheral wall 6



other. netal intertwined at randomso as to present an appearance |ike a

. nonwoven fabric sheet is generally referred to as nonwoven fabric-Iike

metal fibers layer 21 and an exanpl e of such nonwoven fabric -like netal
fibers layer is a card web or felt nade of stainless steel staples or
filaments manufactured by NI PPON SEI SEN Co., Ltd. in Japan and conmercially
avai |l abl e under the trademark NASLON. It should be understood that said
card web can be obtained by carding the netal fibers with various cards and
said felt can be obtained by needle pggghing said web. Metal fibers
suitable to be used with the invention should have a circular or
substantially circular cross-section, an average fiber dianeter. of 10 to
200um ( 10e%FeRaing, D FERNY 206 5 BHBGNTE 119 HuiCTHENyGRabeR 1% 1800m
preferably 50 g_ to 150mm a weight per unit area as the web or felt of
80 to 2, OCEERAD IFCEY cyuah ya| secupml eddegthe, L eid. alehitclarers 58 the web or
felt of 3 to I0mm Such conditions have enpirically been proved to optim ze
t he air-peahBaspPhere. Ahowe dhecrotatablet @irem ks $here preyproyided t so
that the film1l can be reliably nolded in conformty to the surface of said
web or felancdndriaggd Hegkar ol ht eddplaateobingdérn, .12 héagingummashf ect
exerted fromthe interior of the rotatable drum 3. Advantageously, the
damage of sahdrwebthr thel sudtutohochapbért L0ecbavwdeng is rel atively
insignificant. Thernoplastic fibers |ess than 50% preferably |less than 30%
by wei ght, may be puxeflgatHisehdbding pEdSesEi bEhe EQLRr gvaelliviedied dual
netal fibers once intertwined fromgetting |oose and to i nprove the

ef fi ci encyrpbmnerdl 8eR¥9ERYNIoL® 90181 RebBesbebbnell By 3heS idSEHMLIC
diagramillustrating a nolding process different fromthe process of Fig.

LA il uaeagbedyahe PEOCRNR COTNIRP S IR Mgy of dedye 11 and

the cooling a squeezing ro faci e drum 3 and

adapt ed t o-Re, couRLer GhgRkWSe LRLA! edeadsSIUREZC bRk RO EROPRIA €S Wi th

the rotata
peripheral wall 6 defined by the suction chamber 10,

whereupon forced in close contact with the peripheral wall
6 under a vacuum effect and formed with a pattern in
conformity to the surface pattern of the peripheral wall 6.
Thereafter the pattern thus formed on the surface of the
film 1 is fixed under blast from the cooling fan 12.

Fig. 2 is a perspective view showing, as partially
broken away, nonwoven fabric-like metal fibers layer 21 and
side plates 22 of the rotatable drum 3, details of which
will be described later. In the rotatable drum 3, the air-
permeqblg peripheral wall 6 comprises a perforated ﬁ;;te 20
and said nonwoven fabric-like metal fibers layer 21
covering the outer surface of said perforated plate 20.

The drum 3 further includes a pair of side plates 22 fixed



drum-3 to squeeze the heat-softened film1 therebetween and thereby to form
“.the surface of "the film1l with the pattern ' -9 defined by the nonwoven
fabric-1ike nmetal fibers layer 21. The roll 30 may be an inconpressible
roll nmade of steel or a conpressible roll nade of heat-resisting rubber.
The roll 30 may be used with the vacuum suction neans of Fig. 1, if
desired. It will be obviously understood that the process illustrated by
Fig. 3 will be identical to the process of Fig. 1 .except for the presence
of the squeezing roll 30. According to,the invention, the nonwoven fabric
like metal fibers layer is fixed to a support nmenber to make a nold and

t hereby t | d h il I t wWith t ot teri

as vel| acq a0l PerECka APl OR At horebreRTpalhy aPBRRTERSBRTa
t her nopl asti ¢ fiérng%tln a_nonwoven fabric-like pattern ' defined by many

i ndi vi dual *HeTIRES antt dhewshadtal FixrRdro dheserdidssd PAGHRRS 2ng Theps of

applying a heat-softened thernoplastic filmto a nolding assenbly including
a nonwovershabt i T -Dands aldye conshpuictiedy innghei doam odt al deubdestiheer t wi ned
at random and being air-perneable in the direction of its thickness, an

ai r - per nedielnqyits sememgube sefioed bxi d waouometubebRbcwhikb Layer from
t he undersi de thereof, and applying a suction neans adapted to exert a
vacuum ef fanegtede aronowe e eridabwith| ithe | ayetibnonchambemppeaiO sadd of the
undersi de thereof and forming the surface of said filmwith a pattern in

conf or mi t ycdrnect=d tet rthin dtheruppdr witteaotattiamnpampyv enotashownli ke | ayer
under said vacuumeffect. 2. A nethod of formng a surface of thernoplastic

filmw th Bheaqiormmsred aubrad-lkkeaeitaln rdebiraedahy iy isndikedupy fibers
intertw ned at random said nmethod conprising steps of: applying - a

heat - sof t efakbd eI 60RS 3Hd pd+ #4841 P gTd«l NEp assenbly including a nonwoven
fabric-1ike layer conprising iIndividual netal fibers intertwi ned at random
a layer serving t y&UPPYilhers made of steel, stainless steel or any
other metal intertwined at random so as to present an
appearance like a nonwoven fabric sheet is generally
referred to as nonwoven fabric-like metal fibers layer 21
and an example of such nonwoven fabric -like metal:fibers la-
yer is a card web or felt made of stainless steel staples or
filaments manufactured by NIPPON SEISEN Co., Ltd. in Japan
and commercially available under the trademark NASLON. It
should be understood that said card web can be obtained by
carding the metal fibers with various cards and said felt
can be obtained by needle punching said web. Metal fibers
suitable‘ to be used with the invention should have a
circular or substantially circular cross-section, an

average fiber diameter of 10 to 40Qum (10°°m), preferably

30 to Zogum, a fiber length of 15 to 200mm, preferably 50



-11 said nonwoven fabric-like | ayer fromthe underside thereof, and

* 'appl yi ng squeezing nmeans face to face with the upper side of sald nonwoven

fabric-1like |ayer and cooperating with said nonwoven fabric-like |ayer to
squeeze said thernoplastic filmtherebetween, and formng the surface of
said filmwith a pattern in conformty to a pattern on the upper side of

t he nonwoven fabric-like | ayer under the squeezing effect. 3. A nethod
according to Caim1l or 2, wherein thernoplastic fibers |ess than 50% by
wei ght are m xed and wel ded to the rretglll fi bers of said nonwoven
fabric-like layer. 4. A nmethod accordifig to claim1, 2 or 3, wherein the
netal fibers have an average dianeter of 10 to 400mm 5. A nethod according
to any pretedibmm od rweight per turitraneafapethehwek ar| aythosf 805 to
200Nm 6. A nethod according to any preceding claim wherein said nonwoven
fabric-1i keol 2y@00d4s?,a preifgirabigr 150 ttcarleH0dg /28, t an@080ghiRkheds A

nmet hod according to any preceding claim wherein said nonwoven fabric-1ike
| ayer has ast bhekwets of fiel® 46Md tH IOmet hodutc rahdibtionsinhapeecedi ng
claim wherein said nonwoven fabric-like |ayer conprises a card web or felt

made of neémpisiedley e pravedl 6o optimize the air-permeability in
.AlL. As. AS. A(. Af _. A& Af. Aa. A Al . A 231 wGWxsmmhb\ VPU] calU] caU] cal] ca] cal] ca] ca

Ul ca] cal] cenk catkeoatcon) saUtwodhsads cot)] €ns) wabl 6aUkeat)] salUknall ¢ak] cal] caU
] caUl caU] ca] cRad. b 38 @D L }
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aU] cay] cal] cal] ca] cal] cal] cal] ca] caU] cal] ca] cal] cav

: of said web or felt covering the perforated plate 20 under
the vacuum effect exerted from the interior of the
rotatable drum 3. Advantageously, the damage of said web
or felt due to repetitive molding is relatively
insignificant. Thermoplastic fibers 1less than 50%,
preferably less than 30% by weight,may be mixed and welded
to metal fibers to prevent individual metal fibers once
intertwined from getting loose and to improve the
effic;ency of needle punching to obtain the felt.

Fig. 3 is a schematic diagram illustrating a
molding process different from the process of Fig. 1. As
illustrated, the process comprises between the infrared
heater 11 and the cooling fan 12 a squeezing roll 30 facing
the rotatable drum 3 and adapted to be cqunterclockwise
rotated. The squeeze roll 30 cooperates with the rotatable
drum 3 to squeeze the heat-softened f£ilm 1 therebetween and

thereby to form the surface of the film 1 with the pattern
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e The roll 30 may be an_incompressible roll made of steel or
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10%4| & () -11ke metal fibers layer is fixed to a support member to

make a mold and thereby the mold can be easily made at a

low cost with respect to materials as well as labor.
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defined by many individual fibers intertwined at random,
said method comprising steps of: applying a heat-softened
thermoplastic £ilm td a molding assembly including a
nonwoven fabric-like layer comprising individual metal
fibers intertwined at random and being air-permeable in the
direction of its thickness, an air-permeable layer serving
to support said nonwoven fabric-like layer from the
underside thereof, and applying a suction means adapted to
exert a vacuum effect on the nonwoven fabric-like layer from
the upper side of the underside thereof and forming the sur-
face of said film with a pattern in conformity to a pattern

on the upper side of the nonwoven fabric-like layer under

said vacuum effect.

2. A method of forming a surface of thermoplastic
film with a nonwoven fabric-like pattern defined by many
individual fibers intertwined at random, said method
comprisipg steps of: applying - a heat-softened
thermoplastic £ilm to a molding assembly including a
nonwoven fabric~like layer comprising individual metal

fibers intertwined at random, a layer serving to support
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layer and cooperating with said nonwoven fabric-like layer to squeeze said
thermoplastic film therebetween, and forming the surface of said film with a
pattern in conformity to a pattern on the upper side of the nonwoven fabric-like
layer under the squeezing effect.

3. A method according to Claim 1 or 2, wherein thermoplastic fibers
less than 50% by weight are mixed and welded to the metal fibers of said
nonwoven fabric-like layer.

4 A method according to claim 1, 2 or 3, wherein the metal fibers have
an average diameter of 10 to 400mm.

5. A method according to any preceding claim, wherein the metal fibers
have a length of 15 to 200um.

6. A method according to any preceding claim, wherein said nonwoven
fabric-like layer has a weight per unit area of 80 to 2000g/m?.

7. A method according to any preceding claim, wherein said nonwoven
fabrié-like layer has a thickness of 3 to 10mm.

8. A method according to any preceding claim, wherein said nonwoven
fabric-like layer comprises a card web or felt made of metal staples or filaments.



