HUO000030592T2
X

19 HU (1) Lajstromszam: E 030 592 (13 T2
SN\  MAGYARORSZAG
\\\\\\\ Szellemi Tulajdon Nemzeti Hivatala

EUROPAI SZABADALOM
SZOVEGENEK FORDITASA

(21) Magyar tigyszam: E 13 198933 (51)Int.cl. B29C 55/06 (2006.01)
(22) A bejelentés napja: 2011. 09. 02. A61F 13/15 (2006.01)

(96) Az eurdpai bejelentés bejelentési szama:

EP 20110198933
(97) Az eurdpai bejelentés kdzzétételi adatai:
EP 2719518 A1 2014. 04. 16.
(97) Az eurdpai szabadalom megadasénak meghirdetési adatai:
EP 2719518 B1 2016. 06. 08.
(72) Feltalalo(k): (73) Jogosult(ak):
Bérmann, Ludwig, 83547 Babensham (DE) RKW SE, 67227 Frankenthal (DE)

Schreiner, Giinter, 83530 Schnaitsee (DE)

(74) Képvisels:
Danubia Szabadalmi és Jogi Iroda Kift.,
Budapest

(54) Eljaras félia sav nyujtasara

Az eurdpai szabadalom ellen, megadasanak az Eurdpai Szabadalmi K6zlonyben valé meghirdetésétél szamitott kilenc hénapon bellil,
felszélalast lehet benyujtani az Eurépai Szabadalmi Hivatalnal. (Eurépai Szabadalmi Egyezmény 99. cikk(1))

A forditast a szabadalmas az 1995. évi XXXIII. térvény 84/H. §-a szerint nyujtotta be. A forditas tartalmi helyességét a Szellemi Tulajdon
Nemzeti Hivatala nem vizsgalta.




BPITIRsiss;
METHOD FOR STRETCHING A SHERT QF FILM

The invention relates to provesses for siretching » Slm web for the manufheture of very tin filins and
pracessss for manifketuring of nun-woven fbricsRim laninates, Sihn weby produced thereby, a5 well as their
use, G exauple, in the hyglens feld

o the omntext of environmenial debaies concerning consorving vesources and sostaloability, # is
bassuing of ever-dnoreasing buportance b the sontext of flms, preticularly of films for disposable produsts i
the hygisue ector, to producs sven thioner Glms than in the past, in ordy o save raw maderialy,

From EP-A-0 768 168 and ER-A-1 716 830 processes for the manafachure of filme usable in the hygisne
field wre known. Having regaed to thelr field of wse, such hypiene fHms e required to meet severs]
requirements, They ave to by Hgniddmpservious aod comply with osrtain haptic propsrties, such a8 soffness,
flexibility, Jow-rustling performance sad texiily foel. Filims in the hygiene Hald should have 2 soft, cloth-dike
feel. In partivulay, when to be used B incontinents products, they should give rise to as Hitle nofse s possible,
that is to say, the filmy showld give tise to low rustling tevels. In combination with 2 low shindieay, this resalte
iy 2 very textile-like fHm, 85 Is decirable In the hygione fsil An additional fictor i that in rocent vesey the
abrorption bodies conteined in dapers and incontinence producty bave besome progressively thinner, made
posaible particolarly by the use of supsr-absorber polymens. These superabsorher pobimers ars emploved i the
frvm of sosresly-pactivulate powders, sad the hyglene filn rovst be sufficiendy sttong i prevent with certainty
parforation of the Gl by the individual particles, e when subjscied to loade by sitting down or other
wovaments of the weseer. & formation of punched holes (Mplabodes®), due to superabsorber pohyases and a
bursting of the eompleted filos produsts in the packaging units fmust be avoided, & further rsquirement for
hyglene films resides fn 3 minivwm tensile strength 28 veeded for progessing the Him webs in the very fast-
~unning mackines (converters) of the manufaoturers of e.g. diapery and sanitary napiking. This minkmum tensile
strength s sporitind i torms of 595, 10% or 25% steotohing o the maching direction Omd) or frangverse
direetion (o). At prevent, the tensile strength at §%6 sivstohing (5%-modulus) in the macking direction should be
at least 2.5 Winch. fn addition to that, filws G hygisne uses should provids & longiindinel and transverse
tearing steength of st lesst 10 Wineh,

Also koewa is the use of laminates of film and non-woven fabrics. A manufectors of such Iaminates i
deseribed in WO 20064024394, in which 8 starting fhm web of Sermeplastic polymer material is heated jolntly
with & starthig nonewoven textile web, the meiting point of whish i above the orystallite melting point of the
podymer material, o o temperatare above the oryaidiite melting point of the polymar materis! and helow the
reling puint of the starting nonswinven fabris web, aod the Taotnate formsd is passed through ¥ cooled roller
nip and In the course thersol is cnoled 1o 2 temperature below the crystallite rostting point of the stacting Bl
weh

in BP-AD 76R 168 & starting filmy web of thermoplustic polymer material i hoatad to 3 Hpwd molten
state of the pobumer muterial and theresfter pusvad through a cunlsd roller nip, In BP-A-L 716 830 u provess,
mchuding besting the pelymer material and suteeguent passage theongl s cooled rollor nip, is porformed with a
starting film web which contring @ thevpoplustic polymer msterial, Inshiding » polyathylere-matrix, in which
are contalued 1o 70 parts by weight of palypropylens; bused e 100 pavts by welght of polvethyiese-matix. In

fhis, heating of the stacting fikn web np o the liquid solen siste of the polysthylens- matrix ronterial is



performed, bowever natap tothe Hguid nioites state of the polypropylons. Filiy mre there described having fow
thickassses down to 13 um, which stifl somply with the requivements of hyvpiene Sime,

According te the state of the wrt, stratehing or drawing vut of film webs §s known inwder to veduce the
thickness of fimg. Thud, Som published spesification DE 1 108 420 a provsss Is knpwa for the sosnufacturs of
thermopleatic films, scomding to whith drawing out of the Him in il dirsctions 8 perfonasd, whersln the
drawing out Is careled out fn 3 lemperahue range Front e crvstallite mshing polnt or soBening point down to
SO balow those ?ﬁiﬁ‘.ts‘ The laid-open specification BE 1 704 833 relstes o a process fr the mono-axial
stretehiing of polvpropylons Hhvs, in which the stretehing Is performed b By or mors sueveseive slages whibst
waintaining speaific resction conditiens wp fo u finad extension ratls of $i1, The laidwpan sperifisation
DE X 257 08¢ deseribes a provesg for nmcno-axially stretching thermoplastic files, i which & reduction of the
el widths §s avolded and a uniform fim b attalned in that, during the steetehing procaduce, softening heat i
applied to the filoy 1o & defined manser, DE 600 08 145 T2 conserns a process for stratching # filns, for sxample
g thermoplastic fily, o which an apparatos with diven wnd non-driven holding means is smployed. Resulting
sunmiformities of the holding mesny spacings i this context are o be mintised by a particulsr manner of
cooling:

Avcoedingly, it is the obisct of the beeontion to produce sven thiimer iy than see obtainghls, for
example, aonording to BP-A-1 718 830, in coder to save on raw niaterials, snd which can be fthey provessed
into hygiens prodots.

Aczonding to the invention, it was found that filme of Sermoplaatic polvoier materisl, which contain a
lowelting component and 2 high-melting composent, can surpeisiogly be sxtensively steatched, i they we
tasformed by beating into a partly-molten state, such that the low-melting comporent, hat not the high
~meling component, sxists iy the Huuld melten state, wnd subsequently cooling is parkemed in a conlad roller
nip In this contex, the stretéhing s brought sboxt betsesen s houting roller smploved for e heating and the
santing roller nip. I this resoner, i b possible to attaina significant reduction of the Bl tickness, This makes

possible & manulashre under watde progess conditions of ubrs-thin fTine having thicknesess down 1o 5 s o d
g respotively, or evert lesg, dnd vasulty in coonomically-attrantive raw matedtal savings, 1t wee surprising
that by heuting the Bha web by the pantly-liguid molien condition such extcosive stretching b posaible.

Thus, the fnvention relates by 3 provess for the stretching of & siartiog wateelal il web of thermoplastic
polymet matertal, which coraprisey at Ionct one kewsmelibny polymer component and at Isast one high-eling
polymer semponusnt, the prosess cxmprising at least the following steps: heatiing of the starting flre webto sy at
feast partly monlten stats in which the at loast one lownalting polynier component sxiels bnos mnlien Howd st
ant the at least ong high-melting pelymer sorsporent doss not exiat in the molten Hauid staty, by at least one
heating roller aned conling dowst by paesing the pactly molten film web through a coole rollee nip, the flwowek
befng stratched betwesn the gt feast one heating roller and the cooled roller nip 2t & steetchiog ttio of at least
LA ‘
fna preforred enbodinient of the Invention, the voollng rollers Sniing the vooled yoller wip are driven at

a higher veloslly than the af lesstone hesting roller.



4y

In & further prefavred wobodinent of e dnvention, two vollery upstrears of e cooling voller wip ave
privided, which aee driven ot ditferent velovitios, such that the flm web s siretohed between the fiest und the
sevond vollsr and whergin at loast the 8vat of the two rollers s designed as a heating voller. o a preferred Smther
development of this embodiment, 1€ i possible, I spart from the first roller, the sevond roller as well is designed
as & heating roller, thet, in addition, & nov-weven Hibric web may jrintly be passed over thiy sevond heatlng
oller and be passed jobtly with the film web through the cooled roller nip, such that » non-woven fbric-flm
laminate s obtained,

}"mhﬁrﬁwm & non-woven fabric.«.ﬁim faroioate, which is ;}":f{,ﬁiu,(:a{i by adhesively bonding » Gbu
processes and their use are desoribad

Furthermore, the invention rslates to the film webs produced Yy way of the deseribed procesy, as well g8
thedr use i partiondae rothe hyglene or medical seotor, Preforred simbodiniants of the hvention ave deseribed In
the now follwing descriptivg, the drawing, the example and in the sibsidiary claims.

< The provess acsording 1o the inventiow enables the munufachire of axtremely thin comnerciatly smd
tochnically wable films. For example, filies may be msoufactured having = thickoess of less than 10 g, e
Spmor 6 pmoor § pmoor even less, for example 2 pmy, in o stable proesss. Such Shms way, e dnding, be
Rarther processed into laminstes for uss as so-called back shesty with texuils Sl {textife back sheets) for
diapers. & fuoher advantage of the il webs produced acvording to the process of the fovention resides inan
fproved thermo-stebility, due w the ooployicent of the bigh-meling pobrmer couponant, g of
potypropylens. For example, In the use of the fili webe as baek shees fo the hygiens secter, tis enables the
internal fillings of ag baby diapers o incostinence axticles & be applied by mesws of hotel adhesive
systems al temperatures in the tange of 140 t0 160 °C withowt the thin Glm back sheet thereby being parthy
meited;

Ly the context of the presmt Invention, the sated melting podes, melting mogss snd arystailite melting
points relate 1 2 determination scewding to DSC {Differential Scanning ualmme&rs 3

Aocording to the invention, the darting Bl web contalng or conprives at least ong Jowemaling pobisost
comprnent and at least one high-melting polyreer companent. I other words, the starting Sbim web vontalys one
ap wors lnw-melting polymer component(s) and oug or more high-rushing pobner sorwponeni{s). The same
meaningy apply 1o e tenns used helow i the context of the vention Ya low-misiting polymer component™ and

“a high-meling polymer componemt®, Le. these as well include due oy o iew-»meitih}g o rﬁs;m(:{iw}y izigh--
poliymseoanporeni(s). Preforably, it contalny ong, more paetenlarly tg, Eyig%z-—&mitii}g ;)035’1‘{1&;" mmpcmm{s}.
I other smbudiments of the dovention, # containg preferally thres low-meling polvmge components andfor
thees high-anehing polymer somponents, Whether 2 polymer naterisl of the startiog film web iy to he
considered 8 Jow-melting palymer component or & lgh-melting polyesr componsnt s deterniined seoording to
fhe invention i ferme of the regpective arystallite melting potnt, melting pobst or mslting vangs of the palvnsr
material o relation to the steetohing tempersture: AL 8 given strefching tenporsture, the Hauid moltsn polyney
materisls are assigned to the fow-melting polymer compnent and the non-liguid molten polymer materiads to

the ighvaeltiog pobvser componsid,



It g well known that pohynsrs have no sharph-defined meltfng polng, but somelting moge, sven though i
is posaible to sseign 4 orystaliite pielting point to the crystaliing vegiows of & polyaer. This arystaliite msliing
point is always Tigher than the wmelting podot or rshing range of the non-erystsliine somponsats. The Hauid
nitere state is delined by the state fn whinh the shear modibes approsches zars. o the zase of poelymers having
ssystalline reglons, the latter ave then uo longer detsctable, The shewr mudules may, for sxample, be determined
aconrding o 180 §721-1 & 2. In the present invention the starting film web is hested o a teroperature ¢ which
the shear modulus of the low-msiting prlvier component iy zero and for fhe high-weelting pobymer component
the shesr modulus iy not zero, At that stage, w9 sryvstalline regions are dotectsble any mare & the low-melting
priymer compouent and the kew-melting palymer component i present i its Hauid molten state. On the ather
hand, for the highemeling polymer conpomnt crystalline regions ars sl detectable and that polymer
compoenent is below the Hquid molten state. To sununarise, the shawe modulus of the whols polveer material of
the starting film web i accordingly not sern snd oryealiine regions of the bigh-mahing polyrmer cpmponent are
stifl detestable. Accordingly, thers now sxists 2 pantiy-molten flm web,

In principle, il thermophistic polymers can by ased, whish have flw appropriate pielting points 1o speve
as matevials for the two polymer componsnty of the starting il web, Sor thls POrposs, RURIRrous commiereial
products s conwnercially-available, Proferably, a varlsty of polvolefing. in partioular polvethvienas,
polypropylenss, sopolymers of sthylens and propylens, co-polymers of sthylene snd propyiens with othe
romonomers, or mixtwes therent are employed. Fusthermare, sthylene vingl scetate (RVA), stholene sonvlate
(B}, ethylens il acrylate (BEA), sthylene sarylic acld (BAA), sthylene methy! acryiste (RMAL, etludene
butyl acrylate (BBA), polyesters {PET) polvamides (PA) sg. nylon, cthvleus vinyl alechols (EVUH),
pulystyrene (F8), polyurethune (PU) or thenmnoplasties olefin elastomers sve suftalie.

The total amount of low-melting polyaee sonponent I profesably 90 to 30 % by weight, in particular 80
16 40 % by weight, most proferably 70 to S0 96 hy weight, sod the total amennt of highemelting polymer
companent {5 prafiavably 18 0 70 % by weight, in particular 20 to 60 % by welght, most prefirably 30 to 50 %
by weight, sach based on 100 % by weight of low-melting sl Mghomelting polymer components. In the
witernative, the total smount of lownelting polymner componant i 85 to 15 96 by weight and the total srount of
high-malting polymer componsat s 15 10 85 % by welght, agaln based on 100 %6 by weight of ksv-msiting snd
high-melting conponents, These qi‘;e:mieativa data apply, for example, in the oxee of the bwamslting polymey
susponent 1o one or e pulyethylens{s) and In the suse of the high-nwiting polymer conpunent to one or
more polvpropylenss)

In & particulardy prefered embodimsnt, the startiog fim web contalns 9t least one polyetiydene serving
ay the lew-melling pobomer componsnt #nd 2t lewat one polypropylene serving s the bigh-meling polymar
sowmponsnd.

Preferably, the low-melting pelymer component contadns sthylene polymisrs or consists of ethylene
polymeny, wharein bath sthylene homapalyrers 3¢ well ay ethylene copolymers with ethylene a the maln
munomer as well as mixitres {Mends) of sthylsns homopobmers and eiiylens se-polymers are suitable.
Sultable sthylese homopolymers e LDPR (Low Owusity Palvethivlens), LLDPE (Linesr Low Pensity
Polyethivlene), MBPE (Matiun Deosity Folvethylens) and HDPE (High Density Polyethylons). Prefwrsd

romononers for sthylens copolyvoses are plefioy other than sthylene with the sxeeption of propylene, ag



tuttens, hoxsne or ootene, Proferally, I the vase of the stholere vopolymens the comonomer content is balow
40 % by weight, tn pwrticnlar helow 15 %% by weight. In 3 prafred embodiment, the love-maitin g polyimer

componal consists exclusively of sthylene hamopolymees, e mixtges of LDPE and LLDPE, whick sach

may b contained in amoonts of 10 o 9 % by welght, & well as D 1o 30 % by waight of MOER. Spesifis

sxamplos are & polyethylens compased of 88 % by welght of LDPE and 40 % by welght of LLIPR or a
polysthiylane of 80 % by waight of LOPE and 20 % by weight of LLDRE,

Besides the ethylens homopolymers andior ethylens copsiymers, the knwmeliing polvmer somparent
may also vontain other thermoplastle padveaners. There are nio Himits to these thermoplastic polvmers, as low i 88,
as & result thereok, the tomperaturs, at which the total low-msling polymer component exists in the Hauid
ninlten sale, does net approach too closely to the temperatare at which the highemelting polymer conmanent
would be fn the Hguid molten state. B 5 slso possible for the fow-msliing polymer conponent to cordain a
polypropylene; the raslting point or nielting range of which is not Wigher than that of an sthylene homopalymer
ar sthylens sopolymer or although belog higher than these, still betog lower than the stretehing temperature to
be woployed. Av s welldmows, there exists highly-crystalling fsotactly, lese crystalling syndiotactic and
amorphous atastie polypropylene, which heve differsat melting points, meliing ranges o orvstalline molting
podits, When using smorphous stactic pelypropyviens whish has a cansiderabdy Tower meling polot o meiting
mange than fsotactic sad, In some cases, even syndictastic pelvpropylens, such might, i cerlain sxces, 28 a
function of the stretching temperaturs, be sssigned o the Towsmelting pelyier componens,

Preferabily, the high-meltiog palymer component contalng at laast sne polypropylsas, the nyeliing pont,
melting mnge & evystaliiie melting point of which is snbstartially Kgher than that of the lsvwssnalting nolymge
componsit. & sultable polypropylese b, in partionlar, iscisotic pelypropylene. It is slse possible to employ
syndiatactic polyprapylens, provided that s meltiog point, rosliing range o evstallite melting point s
aubstantially higher than that of the low-mshing polvemer component. Sulteble podypropylenss e
curmnersiaily-avliaie, for exaupls for tie mamafacturs of blows sndior cast e,

The high-melting polymer componsnt may include both propyiene hamapolvmers as well as prapyiane
oupelymers with propylene a¢ the muin monbmer. In the case of propyleor copolymery the conent i thik
context of eomonomers, Lo, the aonpropylens, 5 o be corsidered past of the lovenedting or highaneliing
polymer enmponent, depending s the other components and the stretching terpperatie. Suitable coanosionen
for propylens sapolymers are olafins other tian propyiens, preforably othylens. o the case of propyiens-
-etiylene-capolymers the etvlenc content preferably fs 2 10 30 % 4 s weight, partiodarly prefarably 210 28 %
by weight st b partionlar 3 to 15 % by weight, i which context, fn praciice, very good results are attained af
ax &‘th)fiena sontent of 3 £ 20 % by wai ;a’sht.- Thsse numerical valués aleo apply to other olefing,

LDPE 110+ 13 ”C;

LLOPR: 115 - 130°¢

HEPEL 125 - 135 %

Propylens-honwpalysiers: 150 - 16590

Propylenc-athylens-copalymens: 120 ~ 162 O, sven higher temporatures talng possidble fe very low
sitvlsne contenty;



Bimadal propylens-stiylens (homoJoopolviorey: 118 168390

It B also possible 1o use sn-called bimodal polypropylenes. Tn S context, these ave twer Qiffersnt
polypropvienss, cach with a diffrent copolyner cordent, sombined in one maw mxtecdal. Such bimods
polypropylens Bee two srystallite meling poduty, In whisk ease, @ @ rale, the spproximate condents of the twe
polyprapylenes can alse be deterained by I8C-analysis, As a1 sxample, # hMmodal rolypropylens iy oited
having orystallite melting points ot 135 °C smd 143 %0 with 2 sontent of the two differsnt polypropylenss of
TR AL 2 steelching tompeyature of 130 °C, secording to the lnveation, the 23 % polypropylens with &
crystallite melting point b 125 %0 would have to be sssigned @ the kawvsmelting polymer componerd svul the
T3 9% polypropylens having a evvstallite melting pofat at 143 °C would have to he sonigned 1o the high-melting
polymaer corpotsa

b the provesy acvording to the invention, heating of the starting Gim web is performed ap 1y or above the
i smolien state of the low-melting polymer component sud balow the Hauid molten state of the highumelting
polymer component, Up to the Houid molten siate mvany in this context that the kiwanslting pobymaer
companent iy it 2 Hquid molies siate. Tt i, however, only heated o sacha degree that the high-melting pelvmse
coraponsnt Isnot v the Haeid molisnatais,

In w particular smbodiment, 3 starting fiis web Is used having the Kdlowing composition: I3 035 S by
welght of an sthylene-ottens-copolymer with § to 15 % by weiaht of actene content; 20 10 30 % by weight of
a propyleas-athylene-copolyrner with 3 10 12 % by weight of athylens, sad the balanes LERE, based on 100 %
by welght of low-melting and high-melting polymer smponends,

Just a3 specifis molins polypropylens can be found in the low-mealting polymsr component, it is also
pussible for 2 specific nraanchien polyethivlone tr be foand in e high-mslting pobymier componsat, which ik
then assigned o the highweslting pelviser component. This & ilustested By she follewing exanmpl: &
formulation suitable for 8 starting Him web comprises 10 3% by weight of LDPE Guslting point 112 °0), 30 % by
waigght of LLDPE {melting polnt 12490, 20 % by welghs of HDPE (melting point 130 1 sand 20 % by weight
of polypropylens (meltag polat 160 °0). 18 the Gl web b strotehed st a trperatire of 126°C, the LDPE and
LLDPE acesrding t the fnvention s present in the figuid roalten state, while not andy e polypropvlene, bat
alae the HDPE are not i the Haold multen sivde.

Iy order to wdee i possible to canduet the process in g stable manner, sven for a profonged perind of
tie, the {arystallite) malting polnts of the kew- and highomelting polymer components should sppropristely na
be o close tr one another. Preferably, the erystallite meliog paint of the towamelting pobrmer component, o,
in the presence of 2 phaslity of low-melting polyrest seuponents, the crystaltite meling paoint of thosy having
the bighest orystallite melting polat, & 2t least about 5 °C, preferably ab lougt sbuat 10 0 and fn pwrifenlar at
loast about 20 °C below the oryeinliits melting point or the ligeid molten state of the high-melting poabwoee
eamponeat, or, in the prasence of w pheality of high-melting pelymer components, the sevstallise melting pomt
ol those having the loweat erystaliite meling polns,

The process scoarding to the Isvendion also enshies the rnmdinture of gas-permsabls or breathalde
filoss. In thls vase, the flms contaln additional fillers, on whish pores may be formed during the sirstohing
provedure, Suftable fillers ave known to the person shilled i the st Oalolum carbonate or chalk ie rougt

preforred, becsuse of thelr reasenable price, but alve b the Hght of sustsinabilivy, 1F a 8lfer of mote aniions



g

_p;m‘icie stzs than chalk is destred, 3t iy aley poasible o nse synthetic Hllers of anifiem partisle size vr pasticle

distribution. Ix order fo altain gae permenbility of the fil, it fs appropriate St at loast 40 % by w aight of
fillers, b pavticulse at loset 3¢ % by weight of Hilers, based mo the overall formulation of the starting film wab
{100 % by welght, fnchuding Hller(a)) are wsed The upper Hnit with regard to fflers fs determined fnthat POFEs
are e longer formed, bat boles, or that the hn tears off Sudishle flmy Hrrmulatives with filles ow be
setermined by the person skilled in the art on-¢ routine basis. A Torndation vordsining 49 16 73 % by waight, in
particular 30t 78 % by welght of fillers, based on 10D %% by weight of starting [ webs, &8 particularly suited,
Care must be taken i this contest not to choose fhe vontent of ow-raelting component st bigh thet g
pevmeability fe not alisined or is lost again, becinse the pores ave not genaated arnlior chse again. i addition,
it fa aleo possible o wse fHllers in Qnam‘iﬁ% lower than required for gas permaahility of the flm. Such fims may
b of interest in the Hght of sustalnability. Svitable formulations are 1 to 75 % by weight, i particalas, 10 t0
TE Wby weight of fllers, based on 100 % by welght of starting Bl waeh,

To order attain the Hguid molien state of the Jow-melting polviner component, but vot the fignid sohen
state of the high-melting polymer component, the speeificaly-selected difference in temperatore s not saljset
e gay speciﬁa mstrictions, pr.cwisieei the atoresaid confition has been met. The selested ’gem;xemtum difference
also dtzrmg Sts\%‘étc:%)i’ixg, or '%)y seonomle considerations. 1, foy axampiis, the ksx:v\'-"mestmg peiymar campon;::at isz
meled al & cortain tempersture, further fovrease in tompersture will not give rise 1o better resulte. Morsover,
heat consumption will iorease and it is possible thet pne comes oo close to the meking rage of the high
~eliing polymer componerd, sach thet the proossy & more difficelt to perforny. Preferaldly, Be provess of the
invention is therefors peefirmed fn such 8 manner that heating of the stasting filia wakb is pocformed do 5 ©
0 prefenably 510 18°C or Wto 20°C, iy particular, 1010 15°C or 1500 208 bckm theerysialiite melting
potnt of the high-melting polymer component. I the alternative, hesting B purfer -uec n particular, at a
teperatare in the range of from 1 1o 20°C, preforably 2 10 10 90, above the cr}*‘«t‘iﬁ e melting polst or the
Syuid molten state of the beemelting polymer somponsnt{s). 1t must be ensurad that the i systaliite weling
podnte of the low-melting polymer componsniiz) sov atiained.

The starting filor webs for carrving ot the process of the invention may be manufactured by wny
provesses knovwn ascording to the state of the art. Fur sxample, the sterting film web vy be mamufactared by
melidng together the polymer components in e extrudar 5t 8 tomperature wihich s dig stinctly higher than the
moiten flow tamperatine of 3il components {sig. abiove 20 “C) and subsequenty by & slit de provess or a
blowing mwthad. by the case of a glit die provess, » film Is extroded throngh a wide-allt dis. The blowing method
is prefered.

The starting Bim web may consiet of one or & phuslity of layers, & may wise be mono andfr oo

~sxinuded, there being no Hmitation with regard to the mumber of Iayvers ysed, The Iayam wmay have blendical ur
differsat formulntions, In which context the assigament to thy love or highemelting pulymer comporernd 18 in
such cass determined by the cryswllite malting point relative to the sirsdohing temperaturs,

The stssx‘tizxg e webytged e ;;.-s':}té:ss senonding to the nverdion may bs pis!‘menmd 2.8, white with



antiovidants, heat stabilieers, dtabilizers with repard to UV-Hght or other agents for property modificating,
Typivaily, suh sabsiances, as by the sage of fillers, are alveady added prior to the straehing of the starting film
wolr apcording 1o the hoventing, g Ite the polymer melt duving s manofecturs o prior to extruding into 8
fiim.

The thickness of the staning §lm web, by the case of uatilled Slms, I8, 00 partioutar, nthe rangs of below
30 pro, profeeably below 20 wm, most preferad below 15 ot Ranges from 1810 20 g and particularly
preforsbly 10 to 1§ pm are proforred. More preferably, the range i 10 te 3¢ pm, whish sorrespoads o basds
weights of 9 to 29 gin’, depending on the density. In gag-permenble starting Blve (Blled Slmg), proferred basis
welghts are Bt the mage belew 50 g/ny’, in pativadar below 40 gim?, partioutarly preferably below 30 g’ and
s preforably below 20 wind’.

Aceording to the invention, hesting of the stasting film web is parformed by means of at sagt one
beating roller. Preferably, hoating is performed by means of one or mors heating vollors, which may be comae
rollers being heated o the predetermined temperature by 8 heat cartier, such as steam, water, oif, Tn a prafeyred
exbodiment 3 single heating o eontaxt rolier s swployed, 1t s, however, algo prssible toouse two or miors
heating rollars, in which case it Iy necessary iy eosere that the Hauid molten state of (e low-melting polvme
companent Is sttafned upktream of e cooling rofler wip. B order to snsure that the starting film welb doss
indesd attatn the temperatirs of the heating roliey or ey, tn the casy o high production velueities, (whee the
surfaes temperaturs o the heating evfinder s higher than that of the film), the Hguid ranlien sate of the Jows
the beating rofler surface must b ensured. Tits van be attained by an approyriste wrapping path of e hesting
cylinderand thos the size of the wrap angle @ (see Figae), the dismeter of fie heating rollerandior fhe Hio wek
velneity 48 a funation of the fikn thickuess, In sddition, other heating methodr such ax radlimt hext, s.g with
infpered radintors, may beussd, Dee o its patially Houid molten state, the Sl web adhieves more strangly
the roller, whick resulte In 3 slift of the detachment point in the dirsction of rotating of the heating roller snd
which raeans an entargement of the detachment sople R {see Figara) To order to permit detachment of the Him
web from the heating roller and, consequently, to prevent tearing-off of the Him web, it bs approprigte for @
heating roller 1 be used which iy provided with an anti-adheston costed surface, having veduced adhesion
properties by relation to the partially lguld molten oy web. For thia purpose, one uses, for sxampls, ¢ PIFE
{polyishatiunrosthylenei-costed heating roliar.

Avenrding to the Invention, the Sl iy siretehed betwesn at least one heating roller snd the cooled rolles
nip. I the preseat Invention the teem “stretching™ has the ssne theaning a9 Fdrawing out™ior Mentending®. The
term “stretehing ratie” Hiewise hus the same meaning as “extenaion tatio® or "drawing out ratia”. Btreiching,
sxtending or drawing out « il means Jeogihening the film in the deternvined divestion, which resulls in &
veduction of the film thiskness. Acvording to the fnvention, the fins iz stretched 8 the diveation of the machine
ar i lohgitudingd dircofion (i, for example by varying the veloolty of the heatlng and conling vollers. &
stretehing ratis of 113 means, for example, that the il thickness is reduesd from, For example, 13 pwts
10 p According to the fnvention 1t fs casential Gt the Tl web is i the partially-mokien state duving e

stretching proosdine.
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The stretching ratio depends on the film Rrmulation and the selsciad provese parameters and s at loast

L, in partiondar, ol loast 13, oven move preferably at Tonst 12,3, more preforably at loaet 113, or at baw 14,

In a prefarred embodiment of the inventin, the streiching is brought abeut in that the cvoling rollers
frming the oooled soller nip ave delven st & higher velocily than the heating roller. Tn another proforved
sbodiment of die Invention, twa or more rollers, of witich at loust two ars driven at different velosites, are
provided upstreatit of the cooling rollse alp such that the Sl web it sxtended betweosn these twe rollers, and in
wehich cuse at least the first of the two or more rollers i designed as a Teating rolier. 118 also possible far the
second and, wheve applivable, the further rollers to b fikewise designed as & hexting rodler. To particulas, 3 a
plurality of rollers are provided, it Is, hinwever, alao posaible for woe of the rollers & be disigrad a8 s vouling
rafler. & vonling roller brings sbout conling of the filnn web on one ¢ide and resulte, therefore, in slow vooling
of the fiton. In cordeast thereto, the cooling soliss aip provided seccrding to the nvention, due to the two sooling
rollers, provides cooling of the film web ox buth sides, thersby causing et cooling. I one vooling rolfer is
employed, beating o the partialiy-molten st of the film web upstream of the cooling roller mip s again
necessary, which san approprintely again be performed by a izeéting roller. Avoangements s as heating roller
~ hesting oller - sonled yoller nip or heating reller « conling roller ~ buating roller « cocled roller nip ave
pussibi

{t 3y slso pussible ty additionally subject the fim welr by ransverse drawing out. Sueh blaxial drawing
ot can, for example, be attalned by comprciativ-avaiiable stretching or extension machives, &g, thase sold by
the company Britvkner. Care must be taken fu this sase, that the partiafly Houid molten st scecrding to the
nvention s malntained during the stretehing proosss,

In thy process ascording 1o the vention for the muanufachre of & nonewoves fbric-fim ondnste at
least two heating rolives are provided upstrean of the cooled roafler nip, which are driven at different valociting,
st that the fitor web is stretched betwaon both vollers, Jo asddition, & non-woven fabric wel fo s £ fowards
the second of the two heating rollers; i which vass either the filny wels or the non-woven fabrie web can contact
the hestiog roller. 1 is alve possible i foad & phuality of norewoven fabrie webe Swh thevmo-laminating
procesy cuh be performed, for example, as desoribed fn WO 2008/024304. Stintlarly ty what is deseribed above
for stretching S filn, i I possible for thermo-Jaminating as well to provide 2 cosling raller bedvesn the ot
least two heating !‘i}ﬂm, i particular, Imore fieating rollers see pressut. Tn the case of thenmodamination, the
startlng Tilte web s heatad, joinily with & starting son-woven fabrie web, the melting point of which s sbove
the srywtallite melting point of tie palyser material of the startiog filie wab, 1o o temperature sbove the
crystaifite mehing point of the polymer material of the stsrting flm web snd bakew the melting poist of the
starting non-woven fabric web. The polymer matedal of the starting Him web desigostes o fhis context the o
“mehing polynse romponent and, depending on the morphelogy sad the chemical composition of the starting
fisn-woven febric web, possibly additionally the bigh weliing polymer component a3 2 whole or past therenf
The chenies! composition of the polyiner material of the warting Sl web should be adapted e the chemical
compasiticn of the pom-woven fatri wek, Lo S maelting painte gnd raw oterials shotdd be adapted 1o ony
another. Tust as deseribad fn WO 2008/0243%4, the wehs 1o be laninated should have « sinsiler morphology in st
least ane frmalation sotmponent, such that adequats adbesive bonding can b attained. Tn the present vass, this

means that the festing roller onto which the Savting wnon-waoven fabris web iy fed, hoats the starting Hhn web in
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sch 8 manner that the palymer component which brings sbowt bunding, is fn e Rogudd molien state. The
tempendure of the heating roflers during streiching snd thermo-laminating may thus difer ae » fwction of the
compusition of the starting film web and the gtarting nenwaven fabric web, in particular, the heating rolisr ontn
which the son-woven febre web fx fod, may have 2 ligher temperaturs. This can be elusidated by way of the
following example. If the stavting nowwoven fabrie web used it based on 2 polypropylans and has & mebing
point iy the range of fram 180 to 163 90, the polvmsr materhd of the starting fw sweb shoold havs &
priyprapylens ss the wdhosive component whick is In the Hauld molise siate, repdlens of whether s
polypropylene belongs to the low- or bighmelting polvaer samponent of the starting film wely dutlng
stretching. {n thie case, adenusts adhesion would vornally wot be ensured, i thers s only one puolyathylens in
the liquid molten state. If applied to 2 starting Hlm forudation with 35 % by welight of LDPE (melting point
HIZATY, 20 % by weight of LLDPE-butens (melting peint 121 °C), 10 % by weight of polypropylene (melting
paint 162 °CH, 30 % by weight of random-polypropylene-copolymer (melting point 146 °Chand § % by weight
of Tily-shilte-conventnats, pigment and additives, the components being the same as those listed in the sxanmple
at the bottoin of Takde 1, this would mean that dwing the thermo-haminating procedare the LDPE, the LLDPE-
-bittenie and the rvendwmn-polypropylene-sopalymer (rasiting puid 140 °C) wre in the Hauid mokten state, whersag
the polypropylene (oelting point 163 °C) s not. That Is by say, the heating reller to whivh the o m— fabric
weob iy fid, soust snsure approprinte heating of the starting Bl web, for exaopls to 142 °C or 143 %0, At this
termperature, adequate adhesion &y the pelypropylens non-wover Sibric Iy stiained without any visk of relting
initistion of the non-woven fabric. Btretohing, on the sibier lwud, I performed st a lover tenipsratmes, for
sxample at 124 °C, such that the LDPE sad the LLDPE-butene are In the fiquid molten stats, but not the
polypropyieas (melting point 162 °C) and the randenpolypropylene-copalymer (melting paint 140 <C).

The starting nonwover fbric web b nwmfrotered in 2 manner knswa per s aod i based, ke in
WO 20U6/024394, on theoneplastic polymess, g fibves of PR, PP, polvesiar (PET), rayon, cetluloss,
polyamide (PA) or mebnures thereof Partioudarly prefored wre e nonswoven fibrics of spinnable ar siaple
PET and PP or PE. It is alvo possible 1o use bwnw or mudtidavered san-swaves fabrics,

Agcording to the Invention, the film web Is passed through 3 cocled roller nip affer hesting. Whew
marm lactaring a noneweven fabeivfiln Jaodnate, the flin web and the norewoven fabric web are passed jolntly
through the cooled roller nip after haating and are bonded To one another. The rollers forming the vouling soller
wip e cooled in such & manner that vapid sxed sudden cooling s attalied. Cooling e 5 mperaturs below fhe
oryetallite melting point of the low-melting patymer component, preferbly to at least 5 °C telow that melting
point, i pacticalar (s af Teast 10 °C below that melting poind, is appropriate, Preferred enolisng ranges are § to
107G, mors preforably 10 o 30 %0 belew the arvstallite maliing point of the lowemelting polymer component.
Canting of the rolieny with water may, for example, tske placy in a femperature range of § 16 20°C, s.g. water
having & temperalure of sbeut 10 %L The spacing bistween the fast heating rufler and the cooling roller nip
by the dimensions of the rollers, The cocllog roller nip muy in the stmplest casy be, S sxample, @ amontheralier
sip with twao smoeth rollers. In the sase of hyglens films the roller nip is howevee formed preferably by a pair «f

rotlters with one texturing roller and one smooth roller, thorsby imperting to the Sl web & textured surface,
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Preferad toxtures i the hygiens field sre milcrodentures, e o troncated pyramid. Preferably, the cooled roller
nip consists of & steel roller sod 2 rubber miler operrting under sounter-pragsure, the steel roller belng provided
with the texturad sarface. _

Aacm‘ding o the im*(sn:tiers, the \"'e.iedty of the rollers ibmz.iﬁg ths a{-miing soller }ﬁp may be 0 sslested
that of the last heaimg miier, such thet the fm b smm%md bms«em shet Ait&;’zx&tiwﬁv or additisnally, a8
described shove, #t ix alve poosible to streteh the filie Detwean two rellors upstresm of ke couding roller ni

This embodiment i of particulie inforeat in the event that the spacing batwesn the heating rolier and the conling
rollar nip is fo be kept as narrow as possible, b order, for example, to prevent constrctions In the course of the
steatoling procedure. The siretohing procsdire iy then performed hetween tvo heating rollers, the spacing

relationship of which may be decrensed arbivarily. The stretched flm s thew passed fronme the sscond heating
roller it the cooling roller nip without any furthey stretohing or with fesser further stretohing.

Depending on the film parameters and other process conditions, the film weh valoeitics ave i the rangs
oF 30 o 900 miwdn. The velocity of the heating voller(s) is proforsbly 50 to 600 avmin, In pacticolar 100 10
400 simin. The velogity of the rollers forming the eooling roller nip is preferably 75 to 900 svmin, in particidar
150 1o 600 mémin. The velocities of the heating roller(s) and the cooling rollers are selecied aueh that,
depending on the film formulation and the selested process parameters, the desired strotohing ratio i attained.

The provess accoeding 1o the lovention enchles the msautacture of il baving 2 very thin fln
thickness o 0.8 10, & 6 oy even only § . Praforred, undilled filvas bave a thickness In the range of 2 10 13 ;o
car have 3 hasis welght of 1 te 15 ™. Filled filme preferably have the same basis welglit vahwes.

Despite being vory thin sad soft (haptivaibeatisactive), the filmy obtaingd sccording o the invention
have excellent mechanical properties and, i addition, »61 have & very high punciurs resistance (Le. vosistance
to supsr-abaorhor gomules, o in dlopers) and high thermo-stabilities (Le. vesistanne o hot melt-adhagives). It
was Surprising that i i possibile st all o mamafacture sash thin Slos.

Filme olinained zocording o the fnvention may be further processed in a nyanoss koown per s, i whisk
suntext the manufacture of nonswoven fabrde-flm faminstes iz partivularly proferred. For manufictaring s
Jentinates, the latter may be adbwaively-bonded by adhesive agents, preforably iline. Apwt fom that, sog-
<wover fabric-filn laminates oy alse by manufactored by therma-bonding, Knowr to the pereon skilled tnthe
ant, i which cave the waterial of  fhn andéor non-woven fabrie obtafved according i the Invention is melted
by high temperature and pregsure at particulay points between two heated rollars, o st pages an enthossing
sller (smbosasd steel rolley) and s smooth swel voller serving ag covnteradler; thereby sausing the lm and
nofewaven fibric to be honded together. Morsover, nouswovsn fabife-lm laminates, as deseribed shove, may
ales be manufachured by thermo-laminating. Theou-laminating iy pactionlarly preforred i the case of very fhin
fitms, o 4 g/w’. The sowoven fabriediln aminates produced tray be fhrthse provessed i Qe Runwi
féege w‘hic‘h case sirsdohing s the machine or Gansverse dirsetion or in both direstions i Hoewiss possitie.

The Figure shows 2 prferrsd embodinent S parfonsing the process aceording to the lavention,
whetein the stretching s atalned by & veleity of the rollers forming the cooled voller nip whish i higher than
that of the beating raller. From a voller | startiog flm web 2 s passed over deflncting roliess 3 and 4 and 2

pressing roller § antir a heating voller 6. The heating raller 6 way by, for exanple, an antbadbasively coated



steel roller, which is heated o the Jesired swrface femperstore by heat supply. The fHlm web then rons on the
heating rofler §, thereby being heated accnrding o the invention. The weap angls o s that anphs which is formed
betwsen thy flest point of contact of the stanting film web 2 with the haaling roller § and that point, viewed in

the divestion of ratation of the heating roller §, at which the detachment of the il web from the heating rober

waler having a temperatios of about 10 °C, The rollsrs 7 and 8 forming the cuoling nip sre driven such that a
higher vaiécit}' arises i relation 1o the web welocity of the heating roller 6, so that the desived degves of
stratehing de attained. In this contexy, a steetolring ratio betwsen the beating roller and the roller R
redustion of the detashrosut angle B. The Him is taken off downstream of the raller pair 748,

The invention, due o the msnwlaonrs of fmg having sxivemaly thin thicknesses, enaliles raw matesial
savings, thereby comtributing 10 saving resources and sustainability. As a result, it contributes to prtscting the
environment. This applies, in panticulay, to Thus in the hygisns sestor, where the il aro used o 2 fargs oxdam
s componsnts of disposable products.

The films and non-woven fabrie-film laminatss obtained scoovding to the fvention are wsed in the
hyglene or medical fields, 2. as clothing-protection film or generally a5 4 liguid-impermenble barder layer, in
partioniar se bask sheots in dlapers, sanliary vapldng, mattress protectors or in similar produaty,

The fvention B elueidated in detall by way of the follewing exampls.

EXAMPLE

A starting material filmowel with o formulation ascsording to Table T was manufactived scesrding to the
blowing method, the film containing the palypropylens with the lowsr melting poiny (140 °C) having been so-
~exirdded to serve aa the outer layer,

TABLE 1

Bl formiation L4 .

Amounts v Componen , Crystallite rvoshing poing

Dans by weleht s e D e e
X5 : LR 1R

29 LLDPE-tutsne’ L1
1 S Polvpropylens W
1B - Randowr-polypropylens-vo-polymer’ e

hS TiCh-Whitee -

sonesieahy, pigment
R0 T

3 . . < , S 3
" Propylene-sibylens-copolymer with 18 % by weight of ethyiene



The conditions when blewing the Bhn tabs wre apparent fom Table 11 below.

TABLEH
Rlowmgconditlons
Anmdardle 3580 oy dlameter
Die nig —— Limm
Tubsdiameter 1580 mm
Bagis welghtoffilm Wged
Bxtruder temperstre LR

The fihn tubs obtaived ‘wse cut cpen in Jonghudinal divection and wound it bwn rolless. The 8m
width was 2.8 m.

This starting Blot web was ¢ubjected to the process shown in the Figare aa follows After taking off the
starting film web 2 from the roller 1, it passes via the deflecting roflers 3, 4 and the prasging sdler § ofity the
heating roller 6. The heating roller (HZ) € {5 an anti-adhexively coatsd steel roller, which by heated by heat
supply to 8 surface tenpatone acoarding to Table TL The heating roller 8 fs dviven at 8 web velootiy of 180 m
fmibn. From the heating roller € the Gl web passes it the cooling voller nip formed by the roller pate 98,
which I deiven at a wele velookty which is higher than the Teating roller, depending on the desired degree of
stretelting. The velooity difference betwesn hesting roller and oooling nip resulis in the degres of stretching, For
example, a heating roller veloclly of 100 nvmin and & cvoliny roller yelocity of 300 wmmin bring about
sirstoling ratio of J0B300 «r 1:3, The rofler 8 fs designed as 3 snooth roller o as & roller with & textursd
surface. The roller pair 78 iy water-cooled (approximstely 15 °0). The rollera 778 Torniny the wip we drbven in
films having the basis weights wated in Table BY, Table Y slso shiowg tosty, i which heating was nsefficlent,
theraby causing tesrhig off of the Hilms,

TARLE HY
Heating roller (HF) Stretehing Eraduction Bagis weight
Temperature watio St §min fefm™
RERTE Hhe ety fesving -
750 1:2.00 possibl 7.0
R ¥ A 13,80 tearing -
124 13,40 possible 4.4

Surprisingly, it wus found that stretching ratios e thay 121,50 are possild ag soon as the starting

filn web &5 In the Hgwid molisn state of the westmelting polyethylens-component (LDPE) during the
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siretohing provess, Thus, at & stretehing temperaturs (Surfaos temperaties of the heating aylinder) of 117 5C
{35% LDPE-content in the Hqad ranlten siate’ is was possible to obtain g stratching rado of 120, Lo g 14 gind
starting filox wae able fo be strotched to 7.0 g’ At 8 steeiching tempsentire of 1349 {35% LDPE- and 20%
LLDPEcontent frr the lquid molten staled § wag even possible to obiuin & sietoldngy rati of 133, ie
14 i staeting Sl wag abik to be stratched t0 4.0 Qe

The sxample shows that the process acsarding i the nvention ensbles the mamifucture of fiims having
very low hasiy weights,

The {hin Gl éhtai‘neﬁ_ can subseguently be bonrded to nonswoven fibrics to foun laminates K the
paxrpase of improved bandling, Suitable processes aee adhsgive bonding. In the witernative, fheaae-daminaton,
s described above, may be performed, I which case the non-woven fabrio Iy Mvdnuted omo the suter
potvprapylens fever,



STABADALMI IGENYPONTOK

1. Blidrss tormoplasetikus polimer anyaghdl $16 kilndulds] folia sdv ayQtdadem, amely logaldbb
sgy alassony olvaddspentth polimer komponenst &y legaldbh egy magas olvaddspontit polimer Kompo-
nenst tartalmas, ahol ar eljdrds tertalmazes ax aldbbi pdseken
a kilnduldsl f0Ha sdvol rdyzlegesen olvadt fllapotig melogitiitk, shol 2 legaldbb egy slacsony olvadde-
pasiis polimer komponens folysienn olvadt Allapotban 3 » Jepalibb epy vage olvaddspontt polimer
komponens nem folydsan olvadt sllapothan van, logaldbd sgy melegltd honger sepitadpdvel, €8
a résplogesen olvadt filia sdvol hisn henpsrrdsen dtvezetve lehiijuk,
ahol a fOlit o legalablb egy welegltd henger 8 a hitiit hengerrds ks lepalabb 11,5 nydieds
ardnyhan nyiituk.

2. Az 1. igénypont seerini elideds, axeal jallomervs, hogy a kiindolast fla sav 18-85 1megh
alacsony olvaddspontd polimer komponsast s 8513 tmegd magas ohvaddsponts polimer kompo-

nerst tartalmas, 100 0megds slcsony ¢ magas olvadispontt polimer komponensrs vonatkozatea,

3. &x L ovagy 2. ipdnypont szerinl eljdeds, seeal jellemenve, hogy & kilnduldst filla sdv ala-
osony olvadfsponti polimer komponensként legaldbb egy polietilént, s snagas olvaddspontd polimer
kemaponsusksat legalibb sgy polipropilént tartalmaz.

4, Ax olfxd 143, igénypontok bidrmelyike meacintt olifivds, szral jellonwave, hogy & kitndulssd
fOlin sdv muleghdadt §:20°C dnkkel 2 lepalabbh egy magss olvadispontd polimer Komponens

S

kriszialit olvaddspontie slattl himdrsdklatly végerzik,

5, Az eldzd iginyponiok barmelyvike szerintf eljpirds, avzal jellomerve, hogy a fSlia sévot leg-

alabb 1: R, elfnyosen legalabl 12,5, MilSndson logalabb 13 nviitast ardayban nyviithk.

6. Aw eldal igénypontok birmelyvike srerintl eljérds, azzal jellomseve, hogy 2 hisst hengeredst

o

képezt hengersket magasabl sebesedges! Uzemeltetiuk, mint & Jegaldbb egy mulegitd hengart.

7oAz ekl igénypontok bvmelyike arerintl aljdrds, szzal jellomerve, hogy 2 MiGH hongorrés
<18t két henger talalhatd, amelysket 2ltfes sebeaséggel tzemeltotink, nslynek hatdadra 2 Blia sty 2z
elsdi €5 a masodik henger ket roegny Gk, 65 ahol o két henger kiztl lopnlabb az ol meleght hen-

gorként van Kikdpazve.

8. Az eldafl ipdnypontok bdrmelyike srerint elidrds, azxal jellemenve, hogy a Tl sdv hiitdedt
a ot hengerrésben legaldbb 10-30°0 értékiel a legrldbb epy alacsony olvaddspontit polimer kom-
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ponens ketsxtalit olvaddspontie slatti hémérséklstip végeuzitk.

$ Az oltal igénypontek barmelyike srerint eljdeds, azaal fellomerve, hogy az alkalmswott ki

indulast folia sdv 173 thoegh, killontsen S0-75 Bmegdt 18ltGanyagot, kitlontsen kedétal tartaloas,

1 Folin sdv, amely cldillithatd az ¢1628 igdnypontok bérmelyike szerintl elideassal, ahol o 85

o sdy vastagsdps 2-13 pon tartomdnyba esik,

11, Elaras flie-folin lamindiom elbillitésdrn, azsal jellomerzve, hogy mepvaldsitiuk az 18,
igénypontak birmelyiks szerinti eljdrdar, abol a hitoit hengereds et logaldbb két melegits henger ta-
lalhatd, amelycket elided sebesséppel Uremeltetink, melynak hatdsdra a filia sdv a2 ¢l S a mésodik
meleghd henger kozbtt megnyalik, & ahol tovdbbd egy Tz sdvot vesetiink &t 8 mdsodik melegits

hiengeren, &5 a folia shvval sgyttt a b hengerésen ftvezetjiik.

13 Bljdrds fz-folia lamindtum eldsliiticdra, azssl jellemezve, hogy mepvalisitiuk az 1.9,
igdnypontok bdrmelyike seeriot eljardst, & a Kapott fSB8 egy Hizee] ragusztiuk Saves,
{3 A 100 sgdnypont sxeriott folia sav alkalmerdss a higiénis vagy gydgydszat teritfetdn, kil

nlsen pelenkik hitoldeldhor, dgybetdiekhez vagy egdszsdgiigyt betsiskhes.
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