WO 2004/ 054793 PCT/ EP20031015001 Lam nates of filns having inproved
resistance to bending in all directions and nethods and apparatus for their
manuf acture The present invention relates to a flexible lamnate of filns
from ther mophkemtosa7opol yner material mainly for appli catRGHEPZ093/04F10t h
relatively 5 high yield strength and ultimate tensile strength is required,
and a nethod and apparatus for its manufacture. In special aspect it also
relates to film lamnates. which allow air but not water to penetrate, and

| am nates with pr | £ L ter . ' f jeations are:
tarpaul i ns and co%ﬁismagg?g?ﬂm‘% viuﬁﬁﬁrﬁ?hg}l%isﬁéﬁ}ta begégtt@%ﬁ?+gzﬁ weat -her
or gas protective dldirgetionsand methodsoarsdapparatus fioptheir pladgotupe gar bage
bags, carrier bags, _ self-standing pouches, and sanitary backsheets. For
econoni cal reasons tlherrsesentdnvantiopdalates iocetiexiledaminate ohfimstosy e metre
wei ght of fl exi ' L A5t iRt oS Lbadan, The
limts are par ttﬁ%/r%sgedt%%'f%%r;@aérr%gﬁ@&érﬁogtdﬁ%{rg%i)ert ﬁ%ﬁ%ﬁ%h%%art ly by
t he requi resg sgﬁgh-yiehﬁ@tréﬂgﬂg agdmﬁbﬁéﬂettgnsillest%er@th fsfmqakedr?mdeairhéthode Wi th
respect to bending. These needs have mai een nmet by selected _

Govel oprient 5. ofaNEkAPRERENA 39T BSMEROIEGI e In SoRFiS HSPROHE SISAT o8 1 I ¢ he
strength is cor hiaX| | | f : m-nati on of
films each of \I;'\ﬁilﬁgl eXﬁb@ﬁt@ﬁﬁiﬁgﬂqt%dtﬁggﬁ gfategranmgg{lﬁaﬁ%gdl i axi al 20
unori ent ati on. propentiesasditeemgtdrigho Exampfesvif applicationisi are: tarpawjss aad be

achi eved by such origentation, and/ or bgj&?Sl am nation %rocesses. Thus as an
exanpl e an i ndFOVP{-SNegsPoRGINSTs 3H %Qﬁﬂtexglﬁf"y‘@? DEERE 9BF PROBFIMEhe best
suited grafes agin@AR gRsshHoREe Piftk kinBgstRAl Baysker gafBhyebh éew'arr@éqs,es must
general ly ﬁgvea‘ﬁ'y?ﬁi g’fk?@ﬁgf %. 12-0. 15 mﬂgiér? 25g or d%r tg 'sat ?sfy he nor mal
strengt h requi reeifestandingipoliches;iandtsaniarydeackeheetbe br ought down to about

pol yot hy ene.  Howevdio! eronTica) EoEPpE ierni &f AL fed 10 BrioB Mo wanner
few avail abl e tytuese AletreBOdIghESE flexible fAMkHadetfton terhptasticpolfrmém and few
avai | abl e types of machines for filli n? 30 -t he baas, can work adequately

wi th film whichmaterigb The mifsare parilyset bipthatemirsd sirenottrpropeoies: 619001 2

15. partly by the required self support'ing éapability, i.e. stiffness or resilience

with respect to bending. These needé have mainly been met by selected
developments of the thermopléstic polymer compositions and as far as the
strength is concerned also by biaxial orientation, or by crosslamination of
films each of which exhibits a generally monoaxial or unbalanced biaxial
20 unorientation. From the strength point of view essential savings can be
~ achieved by such orientation and/or crosslamination processes.

Thus as an example an industrial bag made from extruded
polyethylene film of the best suited grades and destined for packing of 25 kg
polyethylene granules must generally have a thickness of 0.12-0.15 mm in

25 order to satisfy the normal strength requirements, while this thickness can be
brought down to about 0.07mm by use of optimized oriented and
crosslaminated film from polyethylene. However, when this crosslaminate is
made in the known manner, few available types of machines for
manufacturing bags from filhw, and few available types of machines for filling

30 the bags, can work adequately with film which is so thin and flimsy.



A crossl am nate which, besides the inproved strength properties obtained by
the orientation and crosslamnation, also by virtue of its geonetrical
structure shows significant inprovenents in this respect, is described in

t he i nvent &0 mogesabdzer specification EP-A-0624126. s ThPSTER203/8158&s| ani nat e
of a slightly waved configuration in which the material in the curved
crests on one or both sides of the lamnatge is thicker than el sewhere, the
materi al between these thicker curved cress being generally straightened

. (See Figs. 1 and 2 qgf sai.d publication)., ., Th [
ggt ai ﬁlegebyl gfretcﬁ1 (ﬂoﬁgﬁﬁ%ﬁe ? eﬁtPs' g?éﬁ%?ﬁéfgg%géﬁe?@h?%w%&' gﬁnlﬂér

speci al condi t igphsined By 3ne brigrhtalibmEna chsss\dmAELicn, tdISNBY &R ofdis ent at i on.
The di scl osed wavel engths of the final product are between 2.2 and 3.1 mm

Cr ossl ani nat es ggeBetiral girueturrshows significantinprovemens i thie despestidst ri al | y

since 1995 for ; L Qust x.] : ' ions 15 of high
nol ecul ar wei gr#gﬁ%%&@ghgi'&e'%éﬁyééméfé%%%é%ﬁéq% hear | ow density
pol yet hyl ene ( LLDPE)Thid ista drobshaminad@lof alstight!\2Waged donfigugation inoWwhick thaved
shape in conmbination with the thickened crests inparts a stiffness and

resilience in dnatetiakindhe gurved aress onianagiikath sidesgf e lanipateds thigker

| nportant for | ] Lvely 20
thin f1im rouda) SEeWRERE 5 ribteralpeRRge st Midkd chvey Erestohibh o' ¥ e
\ghi ch sati sfi ﬁ:ge‘nlemltyts{tmi@‘tténecbquﬁ. Ir(S@eﬂ-‘ltigs.Hsade? oﬂs'a'rdsgaté?lrpmmieatmmi. ng off
ags. As another exanple an agricultural tarpaulin (e.g. for protection o
crops) made frg-rﬂeas"w Yo 09‘33@%‘1 %ﬁﬁ%‘@@‘”@fab%W?%%\sﬁrﬁg?%ﬂﬁ)QF%QV@dfi lms 25
vould be ad ul lijiddemiat SpectiiRidniiios! ThifstilehiigRBISARRANS tariBiffsd T Om
extrusi on-coated woven tape, if only objective criteria were appli ed.
However, the aweieatationusthendisclosecdyavelehginsaif theafipalprodgctrane betwesn 212oi ce

to a great extentd:g[l] t he basis of the handle and the appearance, and wil |
rej ect the 70 gﬁ'ﬁ tn&mpaulin due to its flinsiness, judging that it |acks

30 substance. WO 20@t6898i4meht&ddiddranigdo Erefie24d 26aveibdeheausad of
course always be increased bg sui tabl e . ) o
industrially since 1995 for manufacture of industrial bags from combinations

15  of high molecular weight high density polyethylene (HMWHDPE) and linear
low density polyethylene (LLDPE) with film weight about 90 gm?2. The
slightly waved shape in combination with the thickened crests imparts a
stiffness and resilience in one direction of the film which has proven to be
very important for the performance of the bag machines with such relatively

20 thinfilm. However a film of a similar structure, but with a 70 gm? gauge,
which satisfies the sirength requirements is too flimsy for the making of
bags. 7 _

As another example an agricuitural tarpaulin (e.g. for protection of
crops) made from a 70 gm crosslaminate of oriented polyethylene films

25  would be a fully adequate substitute for a 100 gm tarpaulin made from
extrusion-coated woven tape, if only objective criteria were applied.
However, the average customer of agricultural tarpaulins makes his choice
to a great extent on the basis of the handle and the appearance, and will
reject the 70 gm™ tarpaulin due to its flimsiness, judging that it lacks

30 substance. |



I ncorporation of a filler, (and the present invention includes that as an
additional option) but this will always nore or |ess be at the expense of
puncture and tear propagation resistance, especially under inpact. s An

obj ect of tw@2qonesiesst i nvention is to add a "feel of sulpsirmEree3/oesocl i nprove
the stiffness or resilience of the filmin all directions, wthout
sacrificing the lam nate's character of feeling and | ooking |like a generally
t wo- di mensi onal structure, and without eskentially harming the puncture and
tear propagation resistance. 10 The basic idea behind the present i nvention
is to apply the cormhegdiffegss parp@f— eBe apyaysdigineraased &y suiteble of

ther mopl asti ¢ %#Aﬁggr(atlﬁﬁ f%lrfﬁ fef O@Elﬂhé Bres@bfi'ﬁv mtcnf?i{estt}q&t %é ghe structure

is especially amnate which, in

spite of the sidditisnal aplion)ibue tsieseitiaimigys more or Iessme ataﬂhleSé)qoehbeoﬁbove
mentioned conditions. It is an essential feature of the is product of the
i nventi on t hatPungiie anddear prgpagation 'ieﬁtﬁt%?qeﬁ gsRefialh yrder impeRt. t he flute

di rect [ onsy o 53- Cgooat drindlpidseh InvdhfditisB4dY bBor LS LS! eased

stiffness or resilienc reci se thi's aspect of the
i nvention is dmerave the stnffne&danmsiluen@eefMhmntdﬂeﬂnmﬁehe,ngthwtof the flutes
I n each of thep re t ve identified the

]
| ami nate as cGYASH '%'Pﬂ@"? F?é“'ﬁ? racgr Bpfeeg%ﬁng\h(gplg%hlé%ﬁgegg one or
more films, NQyBRilngnsid pau@lﬁs&uﬁe‘ BFig vsﬁi‘tﬂgute@s?s'éntlﬁlﬁ h&tfRAg thé F!fvﬁtftﬂléeaéﬁﬁ

normal |y will consist of several coextruded |ayers. In |tse
application ofteahpropagatinyarasistangeer boar d pri nci ple to 25 thermpplastic film

| ' hi d | ani
(uted 1148 o afiie Hesic e el B @ebak tofersn s R plbly b8 BoAReEE, 1 .,
has been di sclagpbddtdpiineiple td lbﬂfﬁ’étéé@fthé@m@bbésh@flld% Mﬁ?@é&bl ¥Rl - 6, In.

66 is 50+1-3 flutes per foot corresponding to a wavel eng of about 6.0 mm
It is very douchd waythatdhedyte & Lﬂeus)amecuaibfrﬂrtem wijtiiiedd, sk BFé&¥ed by 30

e o ARG ok 5 Bprs oM Ry s ldioifn s e oo
transported bysali€fyAA84bové Adshtiched BAAHIaNS 1 AMHan eés@ntiﬁiféatuf’éﬂef theal er bars
are t rans:\L/Se r Sepr?Jc(i)uct:tho?c tr(1jeI {ne\/%}'l{lgr? thoaft tr?eq\é arggqutes qu two different plies, with the
flute directions criss-crossing to give ,aII directions of the laminate increased
stiffness or resilience.

More precisely the product of this aspect of the invention is specified

in claim 1. Preferably the wavelengths of the flutes in each of the plies are
20  no more than 5 mm. _

While | have identified the laminate as comprising the plies A and B,
each ply can consist of one or more films, normally extruded films, and each
extruded film can and normally will consist of several coextruded layers.

In itself the application of the corrugated paperboard principle to

25 thermoplastic film material is not new, but in the prior art this is done by
laminating a fluted film to a flat film. Furthermore the finest flute structure
which has been disclosed in patent literature, namely in US-A-4132581 col.
6, In. 66 is 50+/-3 flutes per foot corresponding to a wavelength of about 6.0
mm. It is very doubtful that a wavelength lower than this can be achieved by

30 the method disclosed in this patent, in which the first bonding process takes

place by the use of a row of many sealer bars supported and transported by



machi ne direction) so the fluting al so beconmes perpendicular to this
direction. The use of the nethod is stated to be manufacture of board
material, and the thickness of the fluted ply is indicated to be about 0.004
5 0.025 i ncWO0{@EPS4130. 625 nm). In the exanple it is 0. PABEPNEINES00L0. 45
mm. Oher patents dealing with the use of the corrugated paperboard
principle to thernoplastic filmfor the making of panels or boards are US-A-
3682736, US- A-3833440, US-A-3837973, EP-A-0325780 and WO- A- 94/05498. to

JP- A- 02- 052732 dj.s¢! | am LSb fo . nmopl astic
filmbonded to %bélﬁ'aﬁﬁg%gf‘%g]&%gés?ri%ct?%%lﬁ]&tewsﬁﬁ%% dg%cﬁc?ri&ﬁ%ﬁ&?ﬂgpd I%i s bonded
to paper. The papetineditetliat) sohibetfluting afsortsconesywstpendiculzeto tie  cor rugat ed
filmis added. The flutes, which also in this case are erpendi.cul ar to the

machi ne di r ect | fectigne Thiedsseoef the Metberiis-tipedito &eymanufackse of Beardnt er val s so
Lht, 1o de. et RS ShE gk ¥ FRiaind B kBhaK 062, of 111 o
moi st ur e- i nsul a0.02§ imakiesr(0a0-AreR5vah). (ether extanvse litsis €048 inché'@f!).ﬂﬁhuk)neSEes
of the corrugated sheet and fl gt sheet are not, jndicated, neither are the

wavel ength of the f19ieRGAGRE QRN fesa 61dhe coruoBisd paPerbeathvent or of

the present | nistidia 16 8erhfilibitih (A6 rkingBnBareis o BRI Rarblis .

corrugat or/| am nator gener in order to e mni

since if the pi3682736, USrMB8334400d8rA-B8BTHS BEAelB25786andeWOhé-f | ut i ng and
t he | am nati on, Zﬁaﬁffﬁgrrugated filmwll tend to junp out of the grooves in
the form ng and®¥/ mating roller during its passage 25 fromthe | ocation

where the fgrm ng of B JAubRD5DPERBisBIoRES Idnfinkie® dopsRtihgbf a¥tRARatde bondi ng
takes place. In a conventional corrugator for manufacture of corrugated

paper boar d t herhermeplgstie fille bondertiosa Bat tbammaoplastia filnh svhich or its othar$igeaper i n

t he grooves. At. lent t r | S I er : e
readily pernaneﬁfq%dggrt?rggggéi ﬁ%égpéwtéﬁggh?’gﬁé@ %dnér&ﬁ%&m%ed form
cannot be used ydrilydtEE iR &gddd: The Mutes detiich atsliptthisncade a#804/ 054793

PCTI EP20031015001 conditions since friction against the track or shield

qui ckly woul d cPeReadicHlaqde e Brchipeslraction; ase prersegdialapd adhesively
15 closed at intervals so that a large number of airtight vesicles are formed.

The stated use of this product is for cushion material, sound-insulating
material, heat- and moisture-insulating material and wall decorative material.
The thicknesses of the corrugated sheet and flat sheet are npt indicated,
neither are the wavelength of the fluting and the length of the vesicles.

20 The inventor of the present invention has found that special

~ constructions of the corrugator/laminator generally is needed in order to

make the miniflutes, since if the pitch is low on the gear rollers which
produce the fluting and the lamination, the corrugated film will tend to jump
out of the grooves in the forming and laminating roller during its passage

25  from the location where the forming of flutes takes place to the location
where the bonding takes place. In a conventional corrugator for
manufacture of corrugated paperboard there are provided tracks or shields
to hold the fluted paper in the grooves. At ambient temperature this allows
the paper to be more readily permanently formed. Similar tracks or shields

30 inunmodified form cannot be used with thermoplastic film under production



An inproved, frictionless way of holding of flutes of paper in the grooves
of aroller is known from US-A-6139938, nanely by maintaining a s

controll ed underpressure within the grooves (see Figs. 9 and 10 and col. 7
| i nes 25- 3®)0 20041058798)S pat ent deals entirely with corrugBEBEPHAHRIS0am nat es
havi ng particularly | ow wavel ength, while manufacture of corrugated
structures fromthernoplastic filnms is not nentioned. However, the inproved
met hod of holding the flutes will in fact5also, depending on the film

thi ckness, to be applicable to fine flutes in thernoplastic film. This was
i npl ement ed i nconitionscsinesnfriation aga@su@eéra@breéﬁhlaw quisklywedldrereatsvent i on.

The present. devel o Iy fine flute structure can be
expected to WW%SEEQEY%SSQ?%BP% d principle applicable to
conpletely differengn fm@’odédorhcu@rﬂemay ashélamgfafemss oRpaperethert the very

I'S. beginning of this specification sed a devel opnent of new
types of nachi@epyepakamllasis b'ﬁ%ﬂ)&@"ﬂé&fe@@%&% né%?VWﬂ@taM'B@ﬁ As it

WL appeas Tr O i@RRhRetorebdife Vi) Fatlibolds GRETiRLY Bhddqthc

mnifluted l"am nate 'has 1n een rou olOmﬂ
t hrough a procm 28:84)h This U&pﬁt@ntdealsedhml&wnthd:naugatdd papdrdmmitiatdd y by
use of after-shri.nkage it can prob bl){ éﬁ_g br ought furiher do e.g. to
about 0.5 nm h@dngreatticylacly low wavelengthy while reanytactysm gt corgugate ver age

thickness of albaw,R Q%th{o éé‘ﬁcflln?s”is SneMtioRel! Fowrsler! tAb | ];ch,egqual

t hi ckness al | over. ‘? I nvent on I'S notr}fgtmte t 0 gauges corr'\ggpon ing to
pressed-fl at métrtddlcnﬂhm@sgﬂsheaﬂmeadwlﬂmfact/aisuedepan'mrm o thfilpr thiadsesser y

general |y speakin n nat es. o e thickness

conpact ed? Porﬁp BQ'I'FG\HLE ﬁ'i‘ mep@s{'&?@? a¥§\§é’? SWEWﬁBEE&de'Q down to
about 0.03 mn@énné%ﬁ@ﬂantﬁVtﬁé d@@élo?ﬁteﬁﬁgﬁhfa?frem%@ntlﬁwposes such as for
i nstance back- sheets on na kins (diapers). 30 Nor is the invention limted

to the use in connethd prresm eveiamemteqﬁth@peglcurarlurfmrﬂtée structyse caobe
o T ent PuTpRsgd) o ey B AOBISRARRORET AR ® ., Lo o
known, be pr Odmﬁlewly Hifferhtaldids efarse sihi athe dibldsavientdnexpitetieiepyp of
15  beginning of this specification.
This has comprised a development of new types of machinery based
on grooved rollers with a very fine pitch. As it will appear from example 1
the wavelength in each ply of a 90 gm? minifluted 2-ply laminate has in
actual fact been brought down to 1.0 mm through a process which can be
20 carried out industrially. Especially by use of after-shrinkage it can probably
be brought further down e.g. to about 0.5 mm. The mentioned 90 gm?
gauge corresponds to an average thickness of about 0.096 mm:if the
laminate were pressed flat with equal thickness all over.
The invention is not limited to gauges corrésponding to pressed-flat
25  thicknesses around this vaiue, but also comprises, very generally speaking, |
minifluted laminates of an average thickness in compacted form which is |
roughly about 0.3 mm or lower. Thicknesses down to about 0.03 mm or
even Iowér can be made for special purposes, such as for instance back-
sheets on napkins (diapers).
30 Nor is the invention limited to the use in connection with

crosslaminates of oriented films. For different purposes different



strength properties but for many purposes other types of strength | am nates
may be preferable when the cost of the manufacturing process also is 5
consi dered, and the present invention can al so be useful in such other
strength | woi2e&ss793s further specified bel ow By naki nBCVERRMHUSEngt h as
| ow as about 5 mmor less, the laminate |oses - gradually with the
reduction of wavelength - its character of being a board material and
devel ops the appearance, handl e and bendi ng properties 10 of a resilient

flexible filmcdhpinbBehO6rstrdngii propriisnirk equirsts] CRAUsIdMiPBRIsIdpS as i el ative
to its weight. Conpared to non-corrugiat ed | am nates of the same conposition

and same squarlknavg, Betprpdugestwith suidablespmbingtions of payeralieategoriehef i ncr eased

15 Inthe casciioh BREBeS Botser riahf bLRRR el ot o AfepdfiafifaRs, " ™

bet ween the plmagbeQrefeiaisle wipothe ostibfithe atariufactuthon growgss @lsceis very
| nproved tear propagation resistance, since it allows, the tear to proceed in

di fferent 8ir ee@nsifered andihepresentdAyentionean afsebepsetuhdn seghather fect is
reduced.. Si ”Cf{ré}}?‘fﬁ %?ﬁihgfgsn%tﬁlrt%F gp&ﬁﬁéb ?é]b@js corrugated w Il be spot 20
S r

bonded, it wl ow | nproved tear opagati1 on resistance, no matter
whet her the wavel ergy makihgstherntavelerigtimgs |dwias mboutf $ oim g lessk te laminatear st op

ft hor t ti, whi, ch, of S ) d [ t
Cases. However 95z Brambiay aigrine Teskiqlon of ypEpaln o PleRGid e Benas o |
result not only,gH nf@%gég@%yd E&Mbﬁ@thebéﬁpeéb?%e%aﬁ&l@ dridb&thing propeftieach

ply, 25 which gives etter possibilities of changihg Orientation or

fibrillatilag ofaresifientfexiblefilnyg, It alsorgsts innroved punctereany tearmrgperies, ki nd
of buffer effec es_acc to t ' yenti n are
|

used for texti qeia'tg/levt%&%tv{/ﬁgwia(;%maﬁladﬁég{oﬁb "HQ@PG %ﬁﬁﬁ%ts 1’3&‘? PYREI

advant age t hat cériigosiiéri Hed eameVdduares WeRihe t 96615 RELON Mbid slisstantidldub o @
snoot hing i nfluence when 30 the |am nate is 8| ven creases, reduces the

rustle, or makée ingreases stifnessiand esiiieape in alrdirectipngandoduante thepr essi on t hat
the |lam nate i Emc?e%%ieﬂ%bﬂj jdextile. WD 2004/054793 PCT/ EP2003/015001 7 This
feature has specCia |rrporr?a'nce i n applications as a garnent for people or

ani mal s, esg: weat hiartheicate of crossiamigates jitrio well tknowndhan® Mieak Homeling ustl e i s
between the plies, or strong spot-bonding or line-bonding, gives very
improved tear propagation resistance, since it allows the tear to proceed in
different directions in the different plies. Thereby the notch effect is
reduced. Since a crosslaminate with both plies corrugated will be spot-

20  bonded, it will show improved tear propagation resistance, no matter
whether the wavelehgth is short or long, but minifluting makes the tear stop
after a very short propagation, which of course is very advantageous in most
cases. However, the improvements in tear propagation resistance, is a
result not only of the spot-bonding, but also of the fluted form of each ply,

25  which gives the ply better possibilities of changing orientation or fibrillating
'during the tearing, thereby absorbing energy. This is a kind of buffer efféct.

When laminates according to the present invention are used for
textile or textile-like application there is the additional advantage that the
structure with crisscrossing miniflutes, due to a smoothing influence when

30 the laminate is given creases, reduces the rustie, or makes the tone of rustle

deeper. This adds to the impression that the laminate is a kind of textile.



felt irritating and di sadvantageous in sone uses. It should hereby be
ment i oned that crosslam nates according to the inventor's earlier patents, s
with a barrier |ayer included, has found application in several countries
for gas pwoimetisym3igar ments, but due to the rustle di dPABEPHIYMSM agai nst
conpetition. It is believed that this problemw || be fully solved by use of
the present invention. It is also found that the special structure
conprising fluted, mutually to spot bonded plies, with the flutes

Cri SS-CrossSi NGy |d e.lam nate with | agonal _qj |i t hat of
woven fabr  co. o RRE e S88kia/ PP RL e Ly AR B oS AR e f sbiiBen: on
the depth of tHeatimals;®.diwbatherprotceaeé bf 6a€ protectiveeyatidnts, tthier Ristle®i s
property enhances the ability of the lamnate to fit with objects which it

covers or encafsdidrritpiing andhdisedvantgogeuspersomsesushse it shoyld heseby Bef | utes al so

covers or i niggpn s fres s
or ebent i nvent fentatd efobebEhiihae sebfoite B Tyerlol bAEFpalen, ' "°

WO A- 02- 02592 with etbandér lagér inolaided heak foant pplitatict inmeveral tcpudiles fof t he
present invention. The two inventions ar O@%?L_% rel ated, however the

|
product cl ai ms98% PRectvagar@entisyBHt 44 1% engﬁ nptayceeed AgRIBShHE  whi Clh a
inifluted ol . . . . - flat
mnifluted ply @ﬁgggm(?ﬁ{ RtbeBvEA et i bR BRYullP sBlvel By dselbrdfle (| at)

ply, or a non- at) plyr1s on one o0 surfaces to a
“m ni fluted" ppresefbinvertign.to this, it should be enphasized that in the

toi ti t fl d ' ith diff t directi f the flut
e direct !y bonded! togse fanTinat e tRscial skuglurs somprShaftled mutgly o 25"
| ami nati oRql aygpet bUHfa_édtdne_s,S«Mw&{etme@Eriésh@ro@bmgmwuésomeqamirme GmAsi der ed

like a nul'titude of fine pipes bonded together, il e the spot bonded
structure of t&aempciagomal pivedikeitat dfaovenfebrics, BRoughelassttharin woeen

et or ot 1 ons, - IbacPeandy < BRen SN AT MRl wERLS dnd o MR maient.,
some textile-| okelashikit)i (BYOThls roperty ¥ehaiie4/tAe 4bRily BXAheHER KA @3 AiWith 8 | f

two | am nates according to the oFd I nvention, each consisting of one
mini fluted pl yobigatsoMach itgoversyor encasepnteat insylating prepertiepoyetethg at ply,

with the 15;‘_."& @iﬁiﬁ&ﬁek%ﬁ‘s’% Rip k6 GhathBIARrREE & YbafieiRe BRGACRIET . the

resul t ant .
The inventor of the present invention has also filed an earlier,

simultaneously pending WO-A-02-02592 which was not published on the
first priority date of the present invention. The two inventions are closely

’ related, however the product claims of the earlier application concern a

20 laminate of which a minifiuted ply is laminated on one or both surfaces to a
non-fluted (fiat) ply, or a non-fluted (flat) ply is laminated on one or both
surfaces to a “minifiuted” ply. Contrary to this, it should be emphasized that
in the present invention two fluted plies with different direction of the flutes
are directly bonded together crests to crests, for instance through a

25  lamination layer. Thus the structure of the old invention can be considered
like a multitude of fine pipes bonded together, while the spotbonded
structure of the présent invention has a more flexible but resilient character.
it allows a deeper bending without causing permanent deformations, and is
also the reason for the aboVe, mentioned tendency to some textile-like

30 diagonal give.



wi Il not exhibit properties |like those of the present invention, since the
two 5 fluted plies are not directly bonded together in a spotbonded
arrangenment crests to crests. The flat in-between ply works agai nst
flexibilitwazdsossesili ence. In the present invention tRETHPRWNIHBUNdI ng
crests to crests through a lamnation layer will normally best be effected
through a lower nelting 10 surface | ayer Qn at | east one of the plies,
formed in a coextrusion process. However, as stated in the clains, it

S
al so possible to us rate thi opdi ng. fil This Ls ferably done
by extrusion | am naﬁ it@ﬂ?ﬁﬁﬁﬁﬁq? %cp[cﬂrﬁ%?o prﬁa‘?t?%'r{%@ﬂ‘gﬂ' %&}T%cmq?%ﬁgadf%%e
textile-like bafiifuedrsly and @vediatplyhard mﬁde@_ttb?éthelrﬂappl ey flatipgdwith such
procedure is so thin that it does not essentially 15 influence the diagonal

gi ve, flexibil thetwagirections pkfletes perpansicuarn tapash ofer, theseesyitant 4-Pbr ous web

adapted for theg,; | : / | ' €.:f g%)ﬁ,order, it
shoul d be nent ﬁgﬁ@@d%@g%lpﬁg%ﬁgllggé%géﬂﬂbgpgé;%thgggrﬁﬁ bsc’JRIr‘i? ni l?ted

| am nat es isn 1 flutedailies eare notwdivectlytboewied togethéoisa sisotbonded arrangemanies of
which the fluted ply consists of a naterial 20 which is not a thernoplastic
f11mnor an asGEEstt P GBS MRt AEDPEvRN Al WOBkRPOs TR BMANY < ¢ ho

i nventor has npigjfgyead any disclosure of two fluted plies in criss-crossing

arrangenent, neither consisting of thernoplastic nor of any other material.
US- A- 6139938, whi chirmthe presentimventiondioe divectdonidig drestsi toscrests dlatough 25 3- ply

| aminate with, t ed heet .in.the i ddl f] at
P hoet s on oachiaingioh fayer WiFadmaNSERs, e Bhccraf dropeRAiowes RIS 6 ol ned t o
conpri se 500- 6Q0rhéaltzger BA at I8kt 6né Bf fHRSREHondelith 8 cHRYELSBAHoces.

1.67-2.00 mm The stafed purpose is to inprove the printability.
JP- A- 07- 251004 Howlexer st siated inlaelpinng itis étRecpossiblefte uke & ssipanetedbin

Sheet 0 2004/ 1588 S § s PTatyl Hohg Bl bioRTARgeR, ARl #8L °C or pon
fibres. The wawalmnmigs BboVe meaticged tegtileHike behavibubs, Powded die AniiBati®P 385

relates to an absorbent | am nate consisting of a, fluted non-wven fabric
bonded on one Y& exisudedinstichaiaerdue is 5o Baln\mﬁtdbrsioes not essentially

15 influence the diagonal give, flexibility and resilience of the laminate. The
use of a fibrous web adapted for the bonding can also be suitable.

For the sake of good order, it should be mentioned that there already
have been described minifluted laminates in literature, however these
disclosures concern laminates of which the fluted ply consists of a material

20  which is not a thermoplastic film nor an assembly of thermoplastic films, and
' apart from this the ihventor has not found any disclosure of two fluted plies
in criss-crossing arrangement, neither consisting of thermoplastic nor of any
other material.

US-A-6139938, which has been mentioned above, has for its object a

25  3-ply paper laminate with a corrugated paper sheet in the middie and fiat
paper sheets on each side, like normal corrugated paper board, however
claimed to comprise 500-600 flutes per metre corresponding to a wavelength
of 1.67-2.00 mm. The stated purpose is to improve the printability.

JP-A-07-251004 relates to an absorbing product in which a plane

30 thermoplastic synthetic fibre sheet is thermally bonded to a corrugated sheet



s can be a thernoplastic film Between these two plies is nested a water
absorbing material. The wavelength is clained to be 3-50 mm and it is
stated that there would not be sufficient space for the absorbing materi al

if it wereyo Besessdze product is for diapers and sim | aPCPEPIBHENIThe

met hod of meking the present corrugated |am nate of two 10 nonofil mforned
or multifilmformed plies is defined in claim4l. Preferably the main
direction in which the flutes of one of tRfe plies extends is generally
substantial ly per endlcular o.the |n direction i the flu es of the
other ply exte yﬁ@"?‘f’t"\‘ﬂ? active caF Cf'TféPFP\%xSF‘ﬁrY‘éﬁV %%QFBW Ccfﬁég Pltes are
not al way's strisc byo@eiilinear, and therefore the expression "main
direction" is 15 used. Preferably one of the flute directions essentially
coincide with the JRMOKEO888% elates tofantabsorkent femingte Cqmi&irtgﬂf avaved flute
structure in o f the p .can _he establi d sse LNt machi ne
direction in Hlétgﬁé}og-\p/@vq}%ﬁgggpgaegppaﬂeastlé%ﬁ)algf si}*éeeg %{' ﬁhe ply
before | amsnat bmbéfymeaho@a%fnﬁf ﬂéMé%ﬂ theddRld Mle%QslriéTs%d@Wéltérg gr ooved
rollers, mherebg the grooves on the rollers are circular or helical and
forman angle 8 sqblngsagtertab The wavelength isslaimerdo be3-68inmpand 8dtire the ply

ol ors wni ch PERE A B ofSd sufBhe Pgeror Iaratt B EmaGHE £ 10,

two grooved roless kesal Therprobigstas for@iapers yntiGimiarprotbets, 25 have grooves of
the sane pitch when_neasured at the respective operational tenperature,.
and are mutual |y adjfbg@meaihes ot makiagithe Pﬁ?sfeé‘éPPréHgatﬁd lgrpisyat® abW0 nodi fi cation

of this “1‘65“ n%on‘%ﬁfﬁgh%?pﬁéaeoﬁprﬁ%léﬁ%r eh{éﬁ ed?%ﬁ %Héﬁ%@h@alﬂﬁ?eﬁ’refefa%fly he

nment i oned "bel ow. ed structure in one o
plies can be 3theamtmbdiredtiod. m%mknthieaﬂdtqs pfeaneeofcthe plies kextendstis generally ne

di ti b I h th tiagl Il el
wih the rol | chuBseSlalygRipRlRo RS TRE HRI0) O wheD thadetee 0% nor nml
uheh making cobitisphextBARE” ARl apper UM SXpRMBHBREBORAE the RTkearrgnt | ¥

conbi ned, so that before the [amnation one p K I's suppl
essent | al | y | ongt alwaiys strictly weetilinean dandrtbersforert pleypmsmnqd'maledlmmcm" is
gfggcte'sa" . tra“évﬁréfSrJdtyBﬁesoff’f‘uec’nutté‘%.reé‘tﬁ'&n%aés's‘éﬂnén?y' LSh&a8 P! 1 ed with

machine direction of the lamination.
| Thus the waved flute structure in one of the plies can be established
essentially in the machine direction in a generally transverse orientation
. process by taking the ply before lamination through a set of driven mutually
20 intermeshing grooved rollers, whereby the grooves on the rollers are circular
or helical and form an angle of at least 60° with the roller axis.

In this procedure the ply may be passed directly from its exit from one
of the grooved stretching rollers which flute the ply to the grooved lamination
roller, while these two grooved rollers are in close proximity to each other,

25 have grooves of the same pitch when measured at the respective
operational te'mperature,_and are mutually adjusted in the axial direction. A
preferable modification of this routing, namely the introduction of “attenuated
zones”, ié mentioned below.

In another proceduré the fluted structure in one of the plies can be

30  established essentially perpendicularly to the machine direction by means of

rollers in which the grooves are essentially parallel with the roller axis, as



5 with the grooves essentially in the machine direction, the other with its
grooves essentially perpendicular to this, and the procedure is adapted so
that the preforned generally longitudinal flutes will fit into the generally
| ongi t udi ngy, ?;953499% in one |am nation roller, while thecyrrbmsoesdo
transverse ? utes wll fit into the transverse grooves in the other

| am nation roller. One to of the lamnation rollers should normally be a
rubber roller. After the lamination the ¥utes in one or each ply can be

made deeper by shrinkage of, the other in a te direction.
This of bour s enUBRIMETGROKBBIOTHERIE PARer Bo8IchaThe Bl PEICeBHE S Pos
general l'y in t A&, saEnt c{o‘?ﬁﬁlh&ﬁ‘ Sothb{efofld r'nl%%l'nﬂﬁéti% Qlyllé’B@éphédSwu{m a

sinplified procedure I ch however genera es utes In one of
the plies nor ee&émitnlaﬂw)ortgrtuylnahﬁutpsyamcttheupiben plyl |$vsuppli‘edLWM$e§$ert§I|allyo t he

| am nati on. h |am nation_r n ave but

exceptions wl fraB% eﬁﬁeﬁ F*(?ﬁea”ﬁ?ﬁie I[ajnln%mg | h%rseqre %8[)%%‘@“&%' \ﬁees g‘ﬁsf or med
flutes in @ne Rty tHé bl'ocfv'e% dsBéMidllySn tHOMEBRinedlNéctibe, thb heriEieit0 that its
20 grooves are generally perpendicular to this direction. Thus the |am nate

becones spot - borwes essentiallyperpendicylarie tblSyaedltmeqmﬂuge isadepteksP t o

ori ent at i on i niEhS BieFfedes Al bRSuhY s WREID 68 dBrb, T L e
general |y per pgimgitadinal ?mvébm ofiefapinator tallef . wiie thieiprefonedd atmgeengsual |y
25 this wll produce relativel shal low flutes in the originally flat ply

Wi | e t he angl 8ulestwibl &hinte ghe nr@m%@rsq]gr@pyewrhm qther lamination el 9'[ yOBe shoul d
be eneraII a e about 60
or ?mre ar% ugﬁ %lgﬂbﬁtoﬂ%ﬁ%}égop gener g@b‘é{'ré)l[?q %ﬁ!{e?ab e di nensi ons

in the | ani nat mnaneltl@h tHesflutes iroone beeéanplyajanrtge made rdebbelr by ahenlsgatafd i n

t he product cl to .6 . and in rref%gl 53 fa I n 041054793

PCT/ EP2003/0158’@1°th§ipb{dﬁé'ﬂ%?88r°€f'§ r 'oan of GUrse §B%"t‘ Sl di nensi ons
are measured OBnem EBH% aPréast Wé&fth?‘:pg%gg%ﬁeﬂ; yuh%faﬁp% dirBetich glﬂgelengt hs

mentioned in clarm are di stances one oW ng t e curved
route through directiordoflits filgesf A, the other the direct, linear route.
15 In a simplified procedure, which however generally makes the flutes in

one of the plies more shallow, only one ply is supplied with flutes prior to the
lamination. Both lamination roliers normally have grooves (but some
exceptions will be mentioned later), one roller made so that the preformed
flutes in one ply will fit into its grooves, and the other made so that its
20  grooves are generally perpendicular to this direction. Thus the laminate
~ becomes spot-bonded, and when the fluted ply subsequently is caused to
shrink along the direction of its flutes (which depends on the ply having
orientation in this direction) the flat ply will buckle up, forming flutes
generally perpendicular to the preformed flute. As mentioned above usually
25  this will produce relatively shallow flutes in the originally fiat ply.
While the angle between the flutes in ply A and the flutes in ply B
should be generally about 30° or more, it is better to make it generally about
60° or more, and usually best to make it generally about 90°. A
Suitable dimensions in the laminate and divisions on the laminating
30 rollers are stated in the product claims 3 to 6 and in method claim 47 and in



For the textile-like applications the flute wavel ength should preferably be
as low as practically possible in both plies, having hereby also regard to

t he econony of the manufacturing process, this nmeans generally about 1-1.5
mm whil e f®02appisatati ons in stiff products |ike smal|l PORBB2003/015001

sel fstanding io pouches, it should preferably be simlarly |owon the side
which is the outside in the final product, and which possibly nust be
printed, but should preferably be higher dn the side which is the inside in
t he flnal product. \When the flute wavelength is about 1 mm the quality of
print can be r%ﬁ%lcﬁagﬁ&?aﬂ¢%ﬁ@$8 Qﬁ(‘é'ﬁnﬁ| digensipns arefoedaMres OCBonsi st
of materi al \/\/mﬁ‘1 +@, ﬁﬁéent able at roomtenperature and then suitable

pol ymers are polyo & However, there are cases in which there is no
speci al advant age i mmhcrbfqmenrpretotﬁmes 2 tahds3, ¢theglengths/sientiemed in dl&inbé

suitable for stiff sheet teria a Ilcablefor boxes
or sel f st andi ng@BdlistRBses F':gf'f?élt%k' $fqllpwglq1t@§§%é)rc§geEWQHQQ& ;

| east one of th@f@'th@%tﬁ@rﬁhﬁ%&i fﬁﬁeér gfgier film e.g. for prot e,ctlon
agai nst oxygen or, as already nentione agai nst harnful substances, such

as gaseous subst anceor thhéextﬂe-tbkespaln@tlbns ﬂ'lﬂ]‘flll!ty wavetengih sgoub'\mafarwlb'er S
prior to the 25Iamnat|onth even exte dlna

}' Wi I.b be o g
general |y rectP? PRV aF RLACHGRIY BGFRIDlE, N “%sné‘aém}\ﬁ‘& BA °fr89
entirely by Shﬁe@%@nﬁéﬁhe%dfe%ﬁhﬂﬁ [PBesd, Wﬁl'srméé\@?eﬂérblly BBogtet-¢/5m ned

by the pattern of grooves in the | am natlon roll er confacti eg( the flat ply
and the degree omim, Wiileifakapeliastions in stiit prokuetsdikgispmallipoxescrrseistapdindse al so

"ntor est 1 ndvi seehener f 3bpl iRfehany Bk RSB of NI E R 0 be
di fferent. Thusoatsideadrdhe WRaRSISALED 4 InRETP IS Afust BB QFintdd; bubehblldt es

must extend mainly along the direction which is _generally perpendlcular to

the flute direcPieteraply Q%B'Q@?héﬂ the sidetwhich isdhe aside imihedinal peodyehde cur ved
o oovsa 7% n2 PP TGRSRAFHRUITS BN PR 8 BRS, M o B8, P of
contacts, or theasoaablygaoede differently shaped in a pattern which
15 The fluted plies should normally consist of material which is orientable
at room temperature and then suitable polymers are polyolefins. However,
there are cases in which there is no special advantage in such properties,
thus e.g. polystyrene will be suitable for stiff sheet material applicable for
conversion to small boxes or selfstanding pouches if there is little need for
20  high strength.
At least one of the plies may comprise a barrier film, e.g. for
protection against oxygen or, as already mentioned, against harmful
substances, such as gaseous substances.
When flutes are formed by means of grooved rollers prior to the
25  lamination they will become evenly formed and extend in a generally
rectilinear fashion._ However, when the grooves are formed entirely by
shrinkage after the lamination, their shape will be determined by the pattern
of groovés in the lamination roller contacting the flat ply and the degree of
shrinkage of the shrinkable'ply. This can of course also be an even
30 rectilinear pattern, but in order to obtain aesthetic or interesting visual
effects, the pattern of the flutes in this ply can be different. Thus aithough



gives a visual effect showing a nane, text, logo or simlar. Such patterns
in the lamnation roller can be nade by nethods known from rubber

st ereography. For the sake of conpleteness it should al so be nentioned that
waved, 10 W&2004056193nchi ng and partly interrupted fl uteBci/mrmoszoéy al so
can be forned spontaneously and at random under use of a snooth | am nation
roller, nanely when the bonding strengt hl%s suitably adjusted to all ow
partial delam nation during shrinkage of “the other ply. Such surface

Structure | 00khe flhkenilal sahl il U el B iRcin WS gegBife can 2l S0 be

achi eved 15 interesting visua making, a part e mentioned

| am nat i on r ol perpendicuie to mmlfmemrettu@umhewm gy tgepcaamvenhalessnbeabl e
pattern. The above menti oned mar ki ng, showi ng, .a nane, text, |logo or simlar

can for instan®adgsurveser 4'9‘@99@%’”%@%“ by 3 APREPRiale aharipg é’ét s
d/ V\:h
and/or appear gﬁ%ﬁ]égtfe{r&g?g JLa M ﬁ\éj‘lému‘?%?lobﬁéﬁér' (ﬁolht\lg@/ea ?@%Q‘?‘Pﬁ’é@ en

at | east one I es has a IC or scent or where
the two pl ses thisplgicoatacts, fdréhentan bé made. differentlp shapggin a@attemswhlcm S

hi ghl f bl t hat h t he thick f |
nomor o Db St e Qs BVl ohrBa! sticving B igngo o Sl | SEedRfe i ' °
exhi bi s sol | dalighihiiohdeier &) BOHRRe by nbiect RhoAHHin %H@ferred to as

the "first” zones, forned by a so- segnental stretching”, and
ext endi ng par asteegograpimhe fl ute direction, each bonding zone nainly bei ng

| ocat ed wi t hi he t enuat ed h,.f ted
Jone s under st cod B teIHPRLGoRp R FeEssoLsho IR el BePened Inat HABE T
aver age ba_foweeﬁaﬁlb%rahdm@l Bhé fﬁiaﬁ'@"ﬁﬁé‘rruﬁed fites firh ¥naiphhakotdan balrofmedt

attenuated zone and the s maxXi mum t hi ckness wi thi'n the adjacent
non- bonded zoneponta@em)hald@t ram:lormlgncﬂenelsmqﬁtaemm@thﬂmr@tmntrﬁ"@uch first WO

2004/ 054793 P I s | ocated as
ment i oned reqﬁ gﬁ'%%’&cet 8@00 ﬁéén%%bkgw%t{e #aahl d l | ers and
| ami nation rol Helaminatitth dmngsmmwege@f the athewly Suchrelirfze sffﬁnctuﬁié ook 82. In
this connection, an essential attenuatjon in the non-bonded s

zones, as corrp!i'f‘%ﬂatlubauyﬁﬁr"ﬂ‘ﬂﬁé RKBLY '??’rh?heﬁlﬁfﬁé‘@ﬂ a)gmbe achiavedof cour se
15 interesting visual effects by making, a part of the mentioned lamination roller

smooth and a part supplied with grooves, in a suitable pattern. The above
mentioned marking, showing a name, text, logo or similar can for instance be
made in this way. ‘
Such interesting visual effects and/or appearance of the laminate as
20 textile-like, can be enhanced when at least one of the two plies has a
metallic or iridescent gloss or where the two plies are given different colours.
For most applications it is highly preferable that either the thickness of
each of the said plies is generally the same in bonded and unbonded zones,
or at least one ply exhibits solid-state attenuated zones, in the following
25  referred to as the “first” such zones, formed by a so-called "segmental
stretching”, and extending parallel to the flute direction, each bonding zone
mainly being located within such a first attenuated zone. Herein each first
attenuated zone is understood as delimited by the positions where the
thickness is an average between the minimurﬁ thickness of this ply within the
30 first attenuated zone and the ply’'s maximum thickness within the adjacent
non-bonded zone. The method of making the fluted laminate with such first



have a negative influence on the resistance to bending and the resilience,
but it is generally easier to nmake the fluted | am nate so. By contrast this
resi stance ' i s enhanced in conparison with the sjituation when the
t hi ckness igﬂéggﬂghaﬁen there are attenuated zones and edEVHoWHEzone io
mainly falls within one of these attenuated zones. The attenuated zones in
at least one of the plies also facilitate jt,he manufacturing process as it

| ater shall be explained. It is noted th whil e attenuation by stretching

: _ e . ‘ hi ;
the "sol 14 ot arR AR EEBdFRas Tl B8 ben R gttt 0T "
whi ch, the as sjooedinaiionbéeednadtesichiihgeslierd BAd lamisiatiohreileral &g sones are.

shown as (6) in fig_‘s. 2 and 3. Theé are here shown as al nost exactly
coi nci di ng wi t HEPesBieddn Siaims 4dond G 15 &lrand &cti ons shown, which are
sections drawn thro ; : : ~

coi ncident |ike thi ;IH*P@IE,%?gHtQ e I’gé%é%%lﬁgﬁpgﬁ?gng)btlwh@tqﬂgg?h %@H&an

zone mai nl ysi s Zones] aslcamphred @ theitisickisedsiid tis¢ borded emes tvilll of course Thus,
t he bondi ng zones can to. sone degree extenpd beyorL%the first aftenuated
r~

zones, or the I'_%ﬁ‘iee? NegativeiNEHeNdRo Hie @ﬁ@tqqﬁente ) ”Idli"_lﬁ @'P%B]eeresﬂiﬁﬁF%es of
relative zone v ti{iﬁé&eﬁleésl{)‘/eeés‘?e?ttog@% REFILRREEhiihad éd}g@ E%rﬁ]ﬂe thi§¥ course

such extension o _ attenu zones 1 nto non- zones w | |
reduce the sti fresistanceltotbending isenmahted motomeahison witle the siflidtioarwden the may

i thi ty and will add.to the textile:li \aracter. |t
can i £ h o sui 1AKEBER B eiehe MSPHERre A RAHENEAEE Z676S SEAAGELYTNG 7318 nat o
with a highgr t@anipPrMeaaainh BRe o fictbanepuars Angke THI MesHuated samatiA- 30

When at | east one of the tpl i es exhibits solid-state attenuated zones, the
first attenuat est leasteaneodf thaplips alsorfacibitaie themanputactwingprogesvas itdateext ent

WO 20041054793 P 20,03/ 00 E i ' ss in such
zone is |less thﬂ%ég/?ﬁ'gmg' ﬁé&%ﬂ?&?ﬁ %%ﬂ%@i@%&%@g‘@%ﬁﬁq e non-bonded
zone. prefer ab'Molt@nﬁ%tété@éd&%%tﬁé(ﬂenéﬂ@fs@reﬁﬁﬁi eftahlatidreby stréAingQpotied t hat
maxi mum t hi ckness. A suitable nethod of achieving al npst precise

correspondence #9lid state ear inceaasgithe tengilestrepgtisinghe Wiregtom bhwhiel thenes, at
least in oge Pl yrethfinghR4aKSA place.

The first attenuated zones are shown as (6) in figs. 2 and 3. They are
here shown as almost exactly'coinciding with the zones of bonding in the
sections shown, which are sections drawn through the bonded spots.
However, they need not be coincident like this, since the requirement only is

20 that each bonding zone mainly is located within a first solid-state attenuated
zone. Thus, the bonding zones can to some degree extend beyond the first
attenuated zones, or the latter can extend beyond the former. Preferable
choices of relative zone widths for the last case are spécified in claim 22. |

Of course such extension of the first attenuated zones into non-

25  bonded zones will reduce the stiffness, but will normally not reduce the .
resilience. It may even increase this property and will add to the textile-like
character. [t can with a suitable choice of other conditions, also provide the
laminate lwith a higher tear propagation resistance and higher impact
strength. | , _

30 When at least one of the plies exhibits solid-state attenuated zones,

the first attenuated zones of the ply are preferably attenuated to such extent



the roller tenperatures to the thickness of the attenuated zones, and to the
vel ocity of the plies, in such a way that these zones reach a tenperature
whi ch nakes them | am nate adequately to the other ply, while io the film
material ouV§i@MANB®3zones due to its thickness does not PCAFERV0IOLNPX j cj ent
tenperature. A condition is that the flat crests on the grooved | amn nation
roller are wider than and extend beyond each of the "first attenuated
zones". This is defined in clainms 22, 46 ad 77. A simlar effect can find
particul ar use n transverse, flutes in a pl, s, WLl pbe fornmed b

shri nkage of thtggg ypym tﬁ';?k@?fﬁE\%@Hgd%#ﬁﬁ%%h%%tm@%m% and 5.
I'n such case t hRidkABsS 8t iHaply H R ndMbEAae icﬁfé.'dre?fab@q% i 50% ahd

menti oned ply, needs not be supplied wth grooves but fmy ?)e snoot h,

provi ded t he plmorepreierablydeppthand3@fetaf tidatnsaximumethickneds.zones and t he

process conditions afe | ust o.that the bonding only take | a in 20
these zones. See furtﬁgﬁgﬂg “9%50‘3!%8'8 'e}ﬁ'é‘QEFPB?'RIﬁg'PS qo?{rg?bspﬁn ?fgceso.CﬁWth
reference to fifst atenitfledzohdewithtisé bahding2ahes 084s iRbRegly, T8t agisend at
the tips of roller 8 by the transverse stretching produced by the

i nt er meshi ng bethagehen temperatures todha thigkness of the atteneatedrzones, shape of

|1 8 th ;
Composi 1 on 26 and SR03 & D6 o thelpifs. 8 50h GRFAY theff el rbdth o
stretching may tamperatireaghiclanakes themdaminate adeduatélyHe the otHee pdy, sthilet ched

mat eri al between the stretched tracks. In such cases each first attenuated
zone shoul &0 i nthe,Bim MF%PHW%H‘%@WJL@QN%?‘E;”@% P%%F‘@Heéé‘ﬁ@orrpri si ng

the total of bollyciatferfPaRuraNch EARILIPISRECREHAR brdskS Bndhé BHGVRA T ack

bet ween them 3 onto rst attenuated zones I1n a east one of
the two plies, laminatiphyolterrareevidenthbn endweixtendebdyondreachsafitheffirsbl i d- st at e
at t enuat ed zones,, WO 2004/ 054793 PCT/ EP2003/ Q150 5 eafter referred to
as the second s@&tﬁnﬂﬁtr‘?gsz.on?ﬁey‘?}é'?és 98@\% q %@m&& 46éﬁ?z'air of adj acent

first attenuated zongSsinfiaPefiédt'@NEind prtticuiar dsd Wheh trarbierzudiugss imaply: and
are placed on the non-bonded crests of the respectively ply. This is

i | lustratedS n Wilbedormmedbyrshriakagss oftae gthet ply, iasexplained i eymentioamithnuat ed
zones s speci Tiggd 4 0nG's {1 stiRnUAde B Hrfthitorl folleP WhidiFeirddly CoRtdbed fie
first mentioned ply, needs not be supplied with grooves but may be smooth,
provided the ply has been supplied with first attenuated zones and the
process conditions are adjusted so that the bonding only takes place in
20 these zones. See further at the end of description to figs 4 and 5. '
With reference to figs. 5 and 6, the first attenuated zones are formed
on and at the tips of roller 8 by the transverse stretching produced by the
intermeshing between this roller and roller 7. If the surface shape of roller 8
or other process parameters are not properly adapted to the composition
25  and state of the ply which is being stretched, this stretching may come out as
a twin zone with unstretched or less stretched material between the
stretched tracks. In such cases each first attenuated zone should, in the
understanding of the claims be considered as comprising the total of both
twin zones and the unstretched or less stretched track between them.
30 In addition to first attenuated zones in at least one of the two plies,

such ply can be supplied with a further set of solid-state attenuated zones,



The second attenuated zones act as "hinges", and if they are made narrow
and deep enough they inprove the stiffness, since the cross-section of A
beconmes zi g-zaggi ng i nstead of snmoothly waved (as described further 10 in
connecti on WQ¥049547933) and A and B thereby get triangul BETEPH8/0K8Ut i ons.
The second attenuated zones can also in sone cases facilitate the

manuf acturing process, as it is explained below In addition to the

i nprovements in stiffness and resilience cdused by the first and second

attenuat ed zones (inprovenents seen in relation to_the 15 average thickness
of A) each set kereaBaerefeiredtq as grspcond sych apney cSheyare losatedhiiweslai nst

shock action, s | —~RuURCt ) nd
shock-tear pr opag‘g} ?%Fl bﬁ@%ﬁ@ﬁ%@%ﬂ%@%ﬁgg a%ks%ehgtrﬁoe“rléerqﬁgﬁ %g[b;lfrf gd a
stretching in tagemiated ramss/amd aret platddoh thed ren-banded brests bf thiechi ng  of t en

has a tendency to progres der .shock actj ong ere he first, and 20
second. att enﬁaﬁ%ﬂg‘z"b\?ﬁ% pE’an TS ! l‘éSt%aﬁ%@R'lféﬂJ r me%ioﬁ?‘a%éc}%@& i on of
the first a%te“%%s%eFBHd?%ttéﬁhéiéd ZSnéé)ﬁtéb%chi‘éB‘?ﬁ clé?mpﬁﬁuagpé@msggs i ch

established by suirtably coordinating the'grooved stretchin
make the "firstdefireshinatlah Zones", with the grooved rollers for |am nation.

25 Th d att t ed ' b . i,bed , b
formed by str et chi ng BEsaEST At Blerrorias ot A SFEGERA oI DPY oG FHad y
coordi nat ed W t Rafrb HdREPerictighehsy iprele sk st NGntd ked craks-aBURdred

zones. The advant a%gs of the first and second attenuated zones in terns of
30 product propefAbesomes zigrzagging instasd ehameathyavavad (agdesceled fuithesr s of

Vel oci 1y verzooh RrSlonf a6, 8bnE paEiE videan d8 wRnaflly cRA AR 0B S
econony, since THE se6Oe$ atténudiyd Pond €dh 8166 iJsbme cakes Pecilitatedd, have been
made thinner and therefore require | ess heatin time during the application

of heat prior tBanHEBFiNg W@Peﬁjraﬁﬂbiﬁr?éfp@iﬂ%bgp\”st attenuated zones and in
B b §or e Rl RIS A el LROVEIAARAER SR U
appar at us i n whirehfirshang secoretiatteriuated Zaes| (anproaementshseen in relation to the
15  average thickness of A) each set of zones also in many cases improves the
resistance against shock action, such és impact strength, shock-puncture
resistance and shock-tear propagation resistance. This is because there is
started a stretching in the ply transverse to the flutes, and this stretching
often has a tendency to progress under shock action, whereby the first and
20  second.attenuated zones can act as shock-absorbers.
The proper location of the first attenuated zones relative to the zones
of bonding can be established by suitably coordinating the grooved
stretching rollers which make the “first attenuated zones”, with the grooved
rollers for lamination.
25 The second attenuated zone which have been described above, can .
be formed by stretching between a further set of grooved rollers suitably
coordinated with the grooved rollers which produce the first attenuated
zones.
The advantages of the first and second attenuated zones in terms of
30  product properties have already been explained. An advantage in terms of

process features is that the first attenuated zones allow increases of velocity



grooves which are generally parallel with its axis, these hinges nmake it
possible to direct even relatively heavy A-ply into fine grooves. In the
type of apparatus in which the grooves are circular or helical, but in any
case 10 appwoxooansad®y perpendicular to the roller axis, RCEEPNIISOhel p to
keep ply A in track during its passage from grooved roller to grooved
roller, in other words the hinges help to coordinate the action of the
grooved lamination roller with the action6of the preceding set or sets of
grooved rollers which. formthe flute under a sinultaneous transverse
stretching. is andthereforecimprpuedeconammyisingei thg zanas sapinA M@lquretgwg

57 and i n apparGissonel, hEE b8 RiteThiuel b BersRi roalth s BBl 11 e
are usual |y buttimetushyeyes application oﬁh@éﬁsrﬁorfto ¢va boiedihgr Fafthaemonertheffirsto
form ng of the waved configurations and prior to making of the first and

second att enuat@tenuetasszongs andin Fﬁfh@ﬁarathé Q%Matlm@fﬁlrﬁb@%@%r@r i entation

cach ply berng SISERAFESer CHOER bisBF e Tl the HroBet Blafing b FREES IR e
direction of flplyiandn théitypeeiagparatus ieanichathe grostedaientdriamination aason, or
preferably, alternativel ¥] or aaditionally by known 25 stretching procedures

carried out in 9REVeHWHF s@rﬁtgﬁnefﬂ”}’tﬂ?éalﬂﬁlt‘!@ dJts axds.dhaph bBinges Mak&dE t he
flutes general 'p%( ﬂfl@#& alre(‘ﬂ'%\}éntrj%f'atl "HeBGy Q\m?]lﬁ%tque érjab?eé"" ng@:ﬁfﬁ’et he

general ly | ongi |na orrentation cess

process is ada&pfta;xrba’ra’tume/hﬂdhﬂhélgnbmesgm'ee:lralillayopbetbmidbutuhanytcase he
machi ne direction, it will be a nera&%g ransverse, ori gp} ation prog‘ess

which is miéh %‘Epr%ﬁ@t%lﬁri’@lrﬁ’m' ar tg t riaxis, the,pinges helr tokagpi plg
expensi ve machigegy ok?Jr”hg lﬁs Ors%gﬁ@r%w?ro\q@eapﬁrefr é?@%e%%ﬁ?ﬁ?gﬁ gp15001 17

More precisely expressed oth pries w e their
first attenuat esosriks hlrigessumrlp tooecrdaate theeaation, of tiee grmmadllannir;atlom ent ed

i ecti on ol odOIEbRG GE1H of Peintseang o S aerorl Gooued el MBitan be
found by s shrikaqse 66 @ﬁderﬂ“&ﬁwltbﬁeéJﬁréﬁM%@ﬁFet@ﬁmbhe inventor, the
product of the invention in
15 Preferable ways of coordinating and carrying out the different grooved
roller operations are further specified in claims 53 to 57 and in apparatus
claims 81 to 84. |
The films used for each of the plies are usually but not always (as it
appears from the foregoing) prior to forming of the waved configurations and
20  prior to making of the first and second attenuated zones (if such zones are
made), supplied with orientation in one or both directions, the resultant main
direction of orientation in each ply being generally in the direction which is
selected to become the direction of fluting. This can be by means of a
strong melt orientation, or preferably, alternatively or additionally by known
25  stretching procedures carried out in the solid state. If the process is adapted
to make the flutes generally parallel with the machine direction, this will be a
generally longitudinal orientation process, which is simple, and if the process
is adapted to make the flutes generally perpendicular to the machine
direction, it will be a generally transverse orientation process which is much.
30 more complicated to establish, and usually requires expensive machinery

but is well-known.



Its nost inportant enbodinment is a crosslamnate with the main direction of
orientation in each ply generally coinciding wwth the direction of its
flutes. If one or both plies are conposed of several films, the said
orientati onWeA%/94183 in a direction parallel to the di r ®SIEPI003/0150hk
flutes, should be understood as the resultant of the different nonoaxial or
bi axial orientations in the said filns, which may be differently directed.
As an exanple, ply A may consist of a singtle coextruded filmwith
orientation and fl ué\js extending in the machi nelpgi rection, whil e,EIY B, the
15 flutes of which SUPERICHELNAIPresses oneor prih Pyes Wil narmalit ogtside thallse| 1

IS a crossl am ng ' ; | gnt ; jal |y
hi gher than 42'%% g?gé.m}oa\r{gd %% é%lﬁgﬁ@ﬁ%o@ﬁér’ré &g(s)@tt gatnﬁﬂe%@(a:ﬁ?%@bgﬁdect i on.
Each of these mhinlyina directicerpardllélitbiiise dmection gfitbein fletesbyr ihad dicedtionut t i ng

of a |ongitudinall ri.epted-tubul.ar fi].ns as.described e.g. i
EP- A- 0624126 andosl -eA?Q%ﬁsﬁﬁﬁa'ﬂ&!fﬁph%f’?%%ﬁag%%? bSBUBH BY) osed in
nmore detail gi n §ipinkBgB4eidp2. The last specification also discloses a nethod

of obtaining a uniaxial or strongly unbalanced nelt orientation which is
per pendi cul ar to theThusdmthedudgemeni afithe investar, the praduct efthefinertiobun ar

fil ' _of the ion. die . fol | owed by heli cal i ng.under th
cal cul at ed angl &5 oS RneTi SiRRRTer is B.cspySiarani Wb e malh e tater s "
preferably be ngggntafién i éadH ﬂ?tﬁ%{lﬁfélﬁrcoirﬂzidihgwflthtthé direflok brds ALRRESE St ep,

preferably a Ilamnation through |ower nelting, coextruded surface |ayers.
Simlarly ply Apneasbethplies aseicompesed ofseversilmsutheusaid mgientationamainly

2t 30"an gl oMoy Bl TPy ia s SFRGIA PR fufds, RBuL e dRERs R ™ S0y
to the machi ne ghe eelltant of del ditfecdnt pricrbaxeml obbidkidl ofightatishkiinthe ddidse two
films WO 2004/ 054793 PCTI EP2003/ 015001 18 may after their joining be

further stretchins, whigtemay bedifferenibhdiractelen is  nachine direction. O
Nis i i n . : .
course this Is nore ﬂﬁ’%ﬂfe}@ﬁ{p‘?éj ;%3( ?;\'}B\é;'/ %ﬁstﬁ'a@n@%%oe%%éé&‘ﬁﬂﬁ?%h

| ongitudinally oriente m'as 't can provide esse
| mprovenent s i notiertatiamdnd flutdsuexdesding irgthe maching dirgcton, prhiks plg Bytiogper ty of

e e e A R Sy rlGah e iAo A7 R b Rt Fabr R fenath
crosslaminate of two films, each orientéd at an angle substantially higher
than 45° (e.g. one +60° and the other -60°) to the machine direction. Each of
these obliquely oriented films can be produced by helical cutting of a
longitudinally oriented tubular films as described e.g. in EP-A-0624126 and

20  GB-A-1526722, both mentioned above, and disclosed in more detail in EF;-
A-0426702. The last specification also discloses a method of obtaining a
uniaxial or strongly unbalanced melt orientation which is perpendicular to the
machine direction, namely by twisting of a tubular film coming out of the
extrusion die followed by helical cutting under the calculated angie.

25 The ply which in itself is a crosslaminate, should preferably be made .
as a laminate prior to the flute producing process step, preferably a
lamination through lower melting, coextruded surface layers.

Sfmilarly ply A, instead of being a single coextruded longitudinally
oriented film, may in itself be a crosslaminate of two films, each oriented at

30  anangle substantially lower than 45° (e.g. one +30° and the other -30°) to

the machine direction, and each produced by helical cutting. These two films



opposed to shear testing of a seal) especially when shock tested so.

Provi ded the boundary of the seal is made with a pronouncedly snooth sealer
bar as normal in heatsealing, instead of a sharpedged sealer bar, aio
result of wioeobdusumsformis that there are shaped out f PAEERHE3/@IAN
"pockets" at the boundary of the seal, which "pockets" are found to give a
very pronounced shock absorbing effect, grotectlng the seal during shock
peeling. Wiile the use of the present invéhtion mainly is for strength film

this 15 needs not always nean high strength in all directions. By contrast
there are cas&y &tejthe 'ﬁJ%ﬂgpﬁJHﬂh@frﬁtEﬁtgﬁﬁﬁg@ thedieetiomwhichtthendboul d be on

the Strendth iadiit ghighl rcdPEbiReR mhidbdaralal Habh fasen oo

propagati on resi stance e a conventiona film
t hi ckness 0. 16@oemwdnﬂjelohgmd|aalm @mhtecﬂ fib0 & bYPE, utdt ddiYpidvidkFessdntia0
i . e.

typically inits |ongitudi | rection showayleldforce of 20 Nem1, i.
a yield tenS| (Uﬂp'iﬂ“’eg@ é K)Ir-]’ﬁa%ﬂ'ap PHNetHEe strefigfiler se direction shows a yield
force of 16 Nem', Alyey rsa?ﬂsﬁ%gdprfo%e&y%ﬂtr%fnaﬂr@wéie '&Baemgym .ﬁbiﬁt.oﬁvel labl e

cr ossl am nat ed f| | mmte I N average thi ness eat seal abl e
bags devel oped enymmadhaa’nse;ai strﬂdgtmhemﬂnefmi isrtegtedrbyapeelingat@se wi th t he

above nenti oned EP— : 412 nif{s str I r t|o a yield force
of 20 Nem 1, i_og_p E%S% que%%% ?Ia%er]&e&%? e§e 1% force of 17
Neni 1, i.e. apfb@bed HRIBb@RIR] oRhd\El is ﬁb&§ﬂ/|ﬂ’1@pﬂdﬁ‘é€lﬁb§@lg smbd¥ i nci pl e
relates to flexible |am nates Tor uses where rel ati vel strength is

requi red, althseglerbaeasmprmaliip r@et&aa@ng,aosteﬁd@rﬁal%wrm%dgﬂﬁ %Qalﬂélfbﬁfsg f eel

A apPea Bl b MBI RSBl ind e SRR b 5 AR
PCT/ EP2003/ 015GR¢ boddddry of eieabsal, whichepscietstrard Souvichto dive leagppndi ngly the

ultimate tensile tension is conveniently about tw ce the said indicated
val ues, or nor @romwr@edtan@c% ?B§%rb§1£b?ff% Rratecng the sealciring sheeksol i d
mat eri al only, ncluding the air spaces, and it is an average,
considering t h ??, A may have 5 attenuated zones. The yield tensions
menti oned here refeWhite thensd af thespreseglt irvention edirp$s fom sireihgth filgn, dtiis 500%
per m nut e Th%e%s no afwaatgllslrﬁehaendhlgh strength in all directions. By contrast there are
cases, e.g. in construction of bags, where the focus should be on the
strength in one direction, combined with a certain puncture and tear
propagation resistance. As an example a conventional industrial bag of film
thickness 0.160 mm made from a blend of 90% LDPE and 10% LLDPE will
20 typically in its longitudinal direction show a yield force of 20 Ncm™, i.e. a
yield tension of 12.5 MPa and in its transverse direction shows a yield force
of 16 Nem", i.e. a yield tension of 10.0 MPa.
Commercially available crosslaminated film material in average
thickness 0.086 mm for heatsealable bags developed by the inventor and
25  manufactured in accordance with the above mentioned EP-A-0624126
shows in its strongest direction a yield force of 20 Ncm™, i.e. 23 MPa, and in
its weakest direction a yield force of 17 Ncm™, i.e. a yield tension of 20 MPa,
Since the invention in principle relates to flexible laminates for uses
where relatively high strength is required, although the emphasis of the
30 invention is on stiffness, feel and appearance, the yield tension of the

laminate in its strongest direction should normally be no less than 15 MPa,



strain/stress graphs. These graphs wll begin linear according to Hook's
law, but will normally soon deviate fromlinearity although the deformation
still is elastic. In principle the yield tension should be the tension at
whi ch the A0 zbed/essngst i on becones permanent, but this criPCTERR0Y/AISNE, which
is velocity dependent, is practically inpossible to determ ne. The way
yield tension is normally determned in practice, and al so consi dered
determ ned in connection with the presen Sclaims is the following: In case
t he tension reaches a resftlve maxi mum en renmains i s, constant or

decreases undePreferabhne s taag 20iMpe. CQE"@FPQW'“Q\‘MF%EE'%@*@PS"GM|I br eak
occurs, the re{ﬁsf&?ns%hﬁ%h@? g%ﬁlﬂ g@ﬁr{éﬁt’wg%ah‘smﬁ%?édj@él rﬁ@re tllilﬁ'ey' eld

tension. The sa e nmay a and t

t ensi on equal strtdwrosh 1seohadreintmm§ id lpadetion the sdhﬂ mamﬂalemnlymottlmledmg
continues to increase with the continued el on h nmuch | ower

i ncreases in 284 %'H§P6?P§3@Pdb@?@@rﬁ@ﬁg%lmﬂﬁ'gﬁ tha(qr?é\hxtrﬂﬁy é?Y%l n/ st ress.
curve after yi Q{Ctgnuat 8%oAbS STh Yyidl B rhantfq?%dt}%rerisfeatéiér%nahésti i's

extrapol at ed ba to I ntersect e which represents the
Hook' s- Law- par &t ah eD(taﬂSlmvei@Qﬂylofg'poowlaertmamut@nTbey afﬂae$tabbsl'wcfr¢mn bet ween

the two lines | defi ield te enbodi.nent

venton 15 chpmeEaiens, Thése areohs wilaedingar SraBelh Heok am,
choi ce of pol ygBf wilRidtialty sebn Iénévi@lfb frBﬁlqrrié@h@tﬁmd‘uthﬁé deforma¥ioAfstip iy at i on,
wi thin the non-bonded zones exhibits an avecwég tension parallel to

the direction efasticudn pgnciplei tbe vield ternsion sh bﬁﬁhﬁéﬁﬂ%@ akwhichithred above,

b ef or ab1 y-%ho. PRCENERRA egoiEs Pelriade; Fothis ik Be it 8884 75
MPa. WO 2004/ 09ép8RdeNE] islii?é’@tib%ly’ kﬁ@&snbl&@o B@t@m&@l Ph@f/va9 yieltitersion is
construction which can be sinp manuf acture than a crossl am nate, and

still for many nBU’F'ﬁ'&é@%teﬂ'ﬁ'lﬁ‘egén p@m@ﬁd@mcéalsa Cﬁ’ﬂﬁ'ﬁ'e@q@ﬁﬁfrﬁ"\egr’rﬂ nate, is a
| am nat e accor @bﬂﬂ?&g)rf\pﬁﬂ ﬁ. %rwblalhﬁdg‘@ﬁé*blﬂ%gw ) ] say A is uniaxially

or biaxially orien I n ver al ance manner the main direction of
ori entation general lrycase theitdhsign weadheistasrelativeanaxiowing thém reraginét hi s may
mainly be t he rcrzgﬁgtlaﬂf orCI cliercergééeosnur?c;er conﬁnaleéj elongation, later to increase again
until break occurs, the relative maximum of the tension is considered to be
the yield tension. The sample may aiso break at this point, and then the yield
tension equals the ultimate tensile tension. If however the tension continues
to increase with the continued elongation, but with much lower increases in
20 tension pér percentage elongation, then the strain/stress curve after yield,
and after it practically has become a straight line, is extrapolated backward
to intersect with the line which represents the Hook’s-Law-part of the
stretching. The tension at the intersection between the two lines is the
defined yield tension.
25 An embodiment of the invention is characterisation in that at least one
of the plies by the choice of polymer material or by an incorporated filler or
by orientation, within the non-bonded zones exhibits an average yield
tension parallel to the direction of fluting, which when it is determined as
explained above, if no less than 30Nmm? = 30MPa (cross section of ply A
30 alone), preferably no less than 50 MPa and still more preferably no less than
75 MPa.



perpendicular to the latter) while ply B, without exhibiting a main
direction of orientation generally perpendicular to that of A is biaxially
oriented so that the orientation outside its first attenuated zones (if
such zoneswarmoquse®ant) io anyway is higher than A's avBEHEB208¥918Mation in
the sane direction outside its first attenuated zones (if such zones are
present). Ply B may sinply be a strongly blowm film In sonme cases there is
advant age of having different elastic pr2perties in different directions,
and in such cases the materials may be is chosen so that B has a | ower
coefficient of el asAhca'xampﬂehaha lamibatercmtmeﬁmuwb'@hi qant e sidipiercini on

per pendi cul ar to tFF‘ f]e di rection r] an interestin péam al case,
e.g. for bags WEW¥ Cé‘l‘f? am%%%%ﬂa'néemﬁt'ﬂ fBWQnZ]rpé‘&?o%?é t he choi ce
of material fobor?sléé‘r‘édté‘ﬁrgﬂeﬁﬁfe'hgﬂf Iaﬁnﬁatef isW Iaftfinats a%éérhrﬁé‘{’dtrréyinﬁérﬁtﬁirph' ng

of the |am nate perpendicular to the direction of l'uting uptothe
poi nt where A' in whichraperply, %ﬂ)’s/é,ppelamdﬁlly.r biaxially erigntedin veryampelancedy

her mopl act 0. Biept i $aReie BreBi| o feotarel Saneb I EIRPATE it faci i on

parallel to tharréétrﬁreéffmtestta&anéyen@my berthe rathirenditattibhra tmaihlyeswiat ed
zones is disregarded). 25 As it appears especially fromthe introduction,

the present i nPemengicula todhe iatteswhile ply Biﬁ{ﬂh%'h@ﬂ@blt'ﬂgs%méﬂhﬁ" qadiop of
different fiel gﬁer‘?lfatrﬂﬁ%%ng%l@g) E?r?drlcm@retroetgﬁfu égf%?)%?%éééaﬁlyté}gelr?n&g%o tagor t ant

requirenent, for exa st an specifies

the stiffness #a @ntémdtrcbmbu&ﬁdé‘nts finsp biteriated sone)(ifSsuoh ;mnal dreqiredant) f | ut e
in one or both Blles may, be flattened at  intervals, and fhen ref abl y

bonded acridss BA¥NAKRRIOBAL thep Av gverage ariestalienip g semedtr /015001
21 flattened | qeqtdiopRntg eraﬁés%eyrﬁshg@zaﬁé@ar% Stbs Jhtzg gﬁ,t B;?ﬁél}{ &hrwae ockets.

The flattened portions o a nunb mutual l'y a es or al |
flutes shoul dstrenglyIbjovae filnm array The flattening can serve as preform ng

O e, "o ben Oy B et Bl o Gl R
glr Z geﬁf made bespettié PREGFeRInt dirBEHEHIC BRE 1N SdPedseanAb infabHAR mgpest ' of the

15  chosen so that B has a lower coefficient of elasticity than A, both as
measured in the direction perpendicular to the flute direction of A.

In an interesting special case, e.g. for bags which shall withstand a
drop from a great height, the choice of material for B and the depth of A's.
fluting is such that by stretching of the laminate perpendicular to the

20  direction of A’s fluting up to the point where A's waving has disappeared, B
still has not undergone any significant plastic deformation, preferably B is
selected as a thermoplastic elastomer. A is also in this case oriented ih a
direction parallel to the flutes or close hereto (orientation in first attenuated
zones is disregarded).

25 As it appears especially from the introduction, the present invention is
expected to be applicable in several very different fields of uses, also uses
where stiffness is the most important requirement, for example the use for
stand-up pouches. Claim 30 specifies the stiffness selected for such
applications.

30 Some or all of the flute in one or both plies may be flattened at

intervals, and then preferably bonded across each ones entire width at the



I nvention, which now shall be described. The encapsul ati on/canali zati on
aspect conprises a nunber of enbodinents which for different practical
purposes utilize the interior 10 cavities in the lanm nate, optionally in
conbi nat i onWRi2PH/0§479% abl e perforations, either to canal PERERPIQNGT | i qui d
or air, or to encapsulate filling material in particular, fibrous, filanent
or liquid form The latter may e.g. be a preservative for goods packed in
the flexible |ami nate. These different eRbodinents and sone of their
applications appear from product clainms 31 15 to 39, nethods of making these

plroducts will éilptieﬁed jacahiras t0 makethe tvasarraymef fiyiesifarmiciosed EWKQﬁ%dTEQ f
e 8k 87 . N USRS . .
canal's or pockdputase BIRREST 2 nidpoa st sREGER AgRta ket B SRMINES cvant ages

over the usual smatldassuRilyDedndirny. THedatRARY Garvédrie WRprafmiyef 4 o be
extruded into filmform One advantage 20 is that the.concentration of the

preservative c&hamebanding i firshinal preducs e.gttadielR Making:a stangd-yr BOWRE®E not be
able to withst : r r gil vatd-ve, may reach

fhe obj ot To Baths EENEE bmaBth bk Eibeck iRdREREY IR "2 47

may gradual |y ewageofoniperposes dofi‘tHeusreapsulatigiiicandlizatioe mspgctf ohthegeesentat i ons

or pores. 25 It is also, c stoma}%hto contain preservative agents in small

bags which ar dnyantieadwh JIAE g dgicribednpared to this method of _
protection, the prespl n(fa’gl!érﬁr%gi?ﬁlﬁaﬁé?zaﬁgﬁ agﬁgﬁ'@oﬂﬂﬁisregaéf ﬁl?rPSerpéfeser vative

agent can be distribute onogeneously over th area of the
packi ng mat er i amboments wieich fier différeht praatieal punpades utilzé theintedory pot enti al
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Creatmont 16" 1 evitBRdn e i, b GSaTy ¥ foptloafigR Satrobuitebi AF5dalists 4 v0s.
PCT/ EP2003/ 015Qther %ciﬁ&lizbﬁﬂldﬁﬁbﬂi@.{id 6# air,%rg@,eﬁ@éhgﬂlfaf@ﬁlmg Wiee@dl ih he

capillary effects wthin the channels fornmed by t lutes, is an

i mpr ovenent ov dartiguan fibpaysoilamant er figuid Sorm.| The iﬁﬂ%(ﬁ%@s?-gsbﬁ@e_ the bal ance
e e e8I BB bl AR R SR Thele b 2eC. P
in building camiddimentyend sotlefoftheirdpplititidnseapperg Frontipradet clafms 30t her
PUrpOsSEs Sg.'g " to 39, methods of making these products will appear from claims 60 to 66
and apparatus is defined in claims 85 to 87. The embodiment of the present
invention in which the fine canals or pockets are used to entrap
preservatives, have obvious advantages over the usual method of blending
such agents with the polymers to be extruded into film form. One advantage
20 s that the concentration of the preservative can be much higher, another
that the preservative needs not be able to withstand the temperature of
extrusion. The preservative may reach the object to be preserved by
migration alone, or if the agent is solid it may gradually evaporate and
diffuse through sufficiently fine perforations or pores.
25 It is also customary to contain preservative agents in small bags
which are placed inside a package. Compared to this method of protection,
the present invention has the advantage that the preservative agent can be
distributed almost homogeneously over the full area of the packing material.
The filter material stated in claim 34 has many potential uses, e.g. as
30 ageotextile (claim 39) but also for instance for water treatment in the

chemical industry and in gas face masks.



as e.g. manufacture of a filter material for waterbased suspensions, there
may contrarily be given hydrophilic properties to at |east the inner
surfaces of the channels or pockets formed by the flutes. This can be

achi eved bwoi200405¢798hoi ce of the pol ymer material whi chPEHERS0THaYL
surfaces, or by a surface treatnent, e.g. by pressing or sucking
corona-treated air fromone surface to the other through the described
system of perforations and’ channel s. The&2 hydr ophobi c properties e.g. of
flutes made from pol yol efin, i s_gradual | y decrease due to ration of
a part-hydrophilic Zéa.lamwte ef @jamaaS which snakes dsg i tve sapitlany %l ve for

pi gments. Wen, w?tﬂgﬂh%%'ahh Sfoﬁ-ﬂ&?gg the fut8y %%ﬂqmﬁg@(ﬁﬁn&% gﬂ&& ¢ oil,

counteracted by a anoln a 'pronou

e.g. paraffin @ofousvmmdbr elhﬁtarparpos%gsmtt@tmhhlaﬁwman thet\AlratéMe
hydr ophilic sub?tance 20 T hobi ¢, or ropth ertles of the
channel s formeéd 098@19/\%@13% QW‘ tﬁcar&H@IPBF zed. rthe ¢ @%ﬁﬂ%lq"y of the

channe! oY eMast@ei SNIAFALB 16 HRGLLATIGRod R |thHnH between A and

B and bonded to bot ous | mw th“coextruded
bondi ng | ayers constrlhcélonsmrichﬁn%redthaﬁi\e"fbdgm lthivm\ertfoeotrmnpwpmsm sugh been

subjected to fibrillation 25 b neans.to ch eve .a fine
by o netvork. SpieOyEEnaREe O Tiey AeTEReL i S st SRET IS HNGTE! 1 - bl own

fibres, made from GortWR/ begweh'rrq@srthe erp&ﬂie%ho%@%é&?%é%br%&fé@sh plies

A and B. The special way of “naki orations by nelting, as clained
in claim 64 aiofithe dlanrmsq on ;soqhetqaioenad@yrtlee flatelse Tinis parabela@aueyeddw t he

crests on e facsof the.la othat t he
hot roll erlopar E"E W@Bﬁ Y eb@ﬂ%@iMﬁ’g’Bg%e%%ﬁ#& T3 or m hol es
in one ply wtfsabrhc@&émnﬁmwtté@ awpeéssmg/or ducking @iréﬁa«%‘eai@ﬁélrmhh@@b Furt her
details appear from exanp &e;ilfled in claim66 the material which

is melted int Iﬂe'rfﬁﬁ%tféw Qiher ﬂi’é‘PlﬂQrp dasstibedysystiemied pertepatians:and or m t he nap

clainmed in cl alc%ﬁﬁ In this 5 case the surface contacting the nap-draggi ng
hot roller nust co SISt of a polymer material which sticks sufficiently to

the roller, e.g. it ThehydespHobic plopettiesi engaofifiutes imapde fone pplyblefier mayhi s can
e.g. give f‘s na%‘?e‘a&ua?lry daec%]aeseetdtjeoto migration of a part-hydrophilic additive, e.g. an
antistatic agent or a dispersive for pigments. When such additives cannot
be avoided, this effect can be counteracted by adding smail amounts of a
pronouncedly hydrophobic oil, e.g. paraffin oil, which also can migrate and
“‘compete” with the hydrophilic substance.

20 The hydrophobic or hydrophilic properties of the channels formed
between plies A and B, and/or the filtrating ability of the channel system, can
be enhanced by inserting in the laminate between A and B and bonded to
both, a fine fibrous web, e.g. a film with coextruded bonding layers on the
surfaces, which film before the lamination has been subjected to fibrillation

25 by well-known means to achieve a fine fibre-network. The web can also
advantageously be a fine web of melt-blown fibres, made from a lower
melting polymer which can heatseal to both plies A and B.

The special way of making the perforations by melting, as claimed in
claim 64 and claim 65, is simple and reliable to practise since the crests on

30 the two surfaces of the [aminate are protruding so that the hot roller parts



covering a patient during surgery a textile-like feel. Apparatus is defined
in clains 88 to 91. 10 As an alternative to the perforating at el evated

t enperature especially as this is described in exanple 4, the flutes in
each ply calfOR84%4/% t heir fornmation be supplied with precTERiyosmasses” by
use of a row of tips on sone of the cogs which formthe flutes, and the
crests of these protruding "bosses" cane?éonti nuously be "shaved" off after
the lam nation. Also in this 15 way, hol goi ng through both plies can be

avoi ded. The f f ) I lve, . nti-slip
properties. V\héédfnélﬁ %Pﬁé%ﬁﬁﬁai?ggb gﬂ%ﬁ&g@gh&ﬁ%r@ﬁ\ ﬁ%dqth%yg&r Zt 'gaaﬁ%?ﬂ? arranged
so that each fast methodt Futiheedbtails apbebefiginfexaeipterdi cul ar to the | ength of
the bags immediately under it: To fit with this st ack{ﬁ&% arrangenent, bags
made 20 from the | £ sracHiestingiaim 66 tha materighwhightis malteshindge precess 9kt r uct ed

so that the f@gﬁ ﬁ?ﬁggééiﬂg%aﬂfbé drahel t&mr&rthé?{aééﬁeﬁmﬁiurc?ﬁﬂ%é' Ithh@s

per pendi cul ar nthe o nmaj or su er aspect of the
i nvention, 5i n ocdsethe soface contabting tHeheapdiagginghatroller muéi ednsidiefiaf ed to the

lam nating rollers is provided in . claim67 to 73. An 25 exanple of this
ot hog 1 5 descANBET Galasial MBS SOG40 415 0160 ot EXFORTSIR Py i g out
this nmethod i Rl ' j t By ‘ ii ' be

expl ai ned in %rﬂoﬁkgﬁﬂ/gf{t@l%ﬁb@lfrﬁ?rérmgganpyt%?g??ﬁﬂﬁgéwgge%ﬁgf lis a
per specti ve viaweohgtpatiemtducing sufgerne téxtivetike tael. Apparatys ig defineddnpl i es A
and B, each su Jie@lw H} flutes, with the directions of the WO 2004/ 054793
PCT/ EP2003/ 01598'{"S G¥Utes in the two plies crossing each other, here as

I't normalhy will bead bR altartive REtHREPSHSTEIIRG of Slefael teipeFatufs, part of ply A
is removed in order better to show the structure. The two plies are joined

by spot - wel di nespeicialyrastthis is sleseribgdiin exaowie Bytherfluses inpeach piyees.dusingi gs. 2
The seoton | Sheldg AR iR Ep cliRafie RSEE Sl B afling 1"
crests of A oandlséieottig eodswhiechrfong eieciutes rard teerosts Bf desse protruding
"bosses” can continuously be "shaved” off after the lamination. Also in this
15  way, holes going through both plies can be avoided.
The flutes of the laminate can also be used to give bags anti-slip
properties. When filled bags are placed in a stack, they are mainly arranged
so that each bag has its direction of length perpendicular to the length of the
bags immediately under it: To fit with this stacking arrangement, bags made
20 from the laminate of the invention can with advantage be constructed so that
the flutes on one of its two major surfaces are generally perpendicular to
those on the other major surface.
A further aspect of the invention, in which one or both of the plies is or
are flat when fed to the laminating rollers is provided in claim 67 to 73. An
25  example of this method is described below in Example 5.
Apparatus suitable for carrying out this method is claimed in claims 92
to 96.
The invention shall now be explained in further detail with reference
to the drawings.
30 Fig. 1 is a perspective view of the laminate of the invention, showing

the two plies A and B, each supplied with flutes, with the directions of the



appear fromthese figures. Fig. 4 is a principal sketch representing the
steps fromformation of to the mniflutes in Ato lamnation of Awith Bin
t he manufacture of the product shown in fig. 2, the different steps being

r epr esent edwby0a4984793 0oss sections of A and B and by t hepcir/es®ozasdor ons of
the surfaces of the rollers (cross- sections through the axis of the
rollers). Fig. 5is a sketch of the nachine line corresponding to figure 4.
The is formation of flutes in B does hergstake place entirely by shrinkage
of A after the lamnation. Fig. 6 is an enlarged detail of figure 1 to
illustrate hovvfluﬂeesmtl'té ivespllasftemssihgeachamdnehérera'maheﬁmaﬂy \Milllbwheand how

these filnms can be t ered as nmade by cgextrusion, this ng. done to
facilitate bon88%Ry pe?@ﬁ'ﬁjrﬁ%atﬁ’\%&hﬂiher P‘?‘&a“f’? éhﬂ"ejﬂ? IBLIAEr "s’%& fi ons

parallel to th ¥ fl &8 d?ﬁ)i zone in
this ply, and ﬁ%@%ﬁﬁﬁmﬁrﬂd l@fro?l%g el}rﬁ‘fo ﬁ%/&i y%?h{e\rﬂg or “’?giﬁ?ﬁgatlons on
B cannot be seargassfipshomn bamtbrruateddmmsof the invention in which the
channel s or_ pockets_for

o ot aFnor e or Flos S en D aeerpre spdiohs seiieseRide B GliaistiRyes, 7 as

i ni - cont ai ner gf HYrA. aTRE SLEFT | ‘é‘?né’cﬂﬁﬂfr@u% Ha et ofB fmrchfsddtrvaéésm and in
fig. 9 for weather protection. ows a nodification of the

ig. 1

| ani nati on st abpodedio ¢regts & A, mndithereforeribe @oauga@d@érd:ctumqu Bodersmates to
fill particula [ he flutes before 30 the |anination, and
added sealing éﬁﬂ%%{ﬁ?ﬂﬁrﬂ%sefm?ransverse seal s after WD 2004/ 054793
PCTI EP2003/ 015001 Ry 4hs al piFici sRétch résreedntinpinendess fropfoRAatiat 6f whi ch
serve as mni- containers for the Fartlcul ate material. Fig. 11 is a

f I ow sheetlOshotheginifiyges seAdo daspingtian of Amgtry B i thexmanutastusa of Hie proghckd

zones (as thes r

oriented B, m%gg\pﬁéﬁg eér)gge?j fw?eﬁ)&qandG%'hgr?%%qegé@eH@hthg érff%]@/cffiroﬁ ? has
preformed flut Asarldaﬂeamisbystl’newnossnséctlgas oﬂtl*wshr&ce&o@thelﬁallekm(moss detail of a
grooved | am nation rol_‘l er for for transverse fluting, air jets

being used to GPFHRNS? Fféiq!suti)e@ftsoof ‘a}%%\/es and

Fig. 5 is a sketch of the machine line corresponding to figure 4. The

15  formation of flutes in B does here take place entirely by shrinkage of A after
the lamination.

Fig. 6 is an enlarged detail of figure 1 to illustrate how these plies
themselves can be laminates of films, and how these films can be
multilayered as made by coextrusion, this being done to facilitate bonding

20  and lamination.

Fig. 7, 8 and 9 represent sections parallel to the flutes in ply A
through the middle of a non-bonded zone in this ply, and through the bonded
crests in ply B (therefore corrugations on B cannot be seen) showing
applications of the invention in which the channels or pockets formed

25  between ply A and ply B are used as mini-containers or to canalize a flow of
air or water, namely in fig. 7 as mini-containers for a protective agent, in fig.
8 for filtration and in fig. 9 for weather protection.

Fig. 10 shows a modification of the lamination station of fig. 8 in which

there are added filling devices to fill particulate material into the flutes before

30 the lamination, and added sealing equipment to form transverse seals after



vacuum being used to retain it there. to Fig. 13 is a nodification of fig. 1
to illustrate the enbodi nent of the invention in which there is a first set
of holes at one surfaces and a second set of holes at the other surface,
wher eby t hwo2#/esé8 of hol es are nutual Iy displaced, BEVERHPYESIN; g
passing into the holes at one surface has to penetrate through a channel
system before it can get out on the other is surface. The channel system may
e.g. be hydrophobic. Figs. 14 and l4a ar e2s5ket ches showi ng segnents of two
roller units adapted to work together and produce the system of

per forati ons i thedemination, thefeby makirg. clases pegkets whishwserepaga¥ni- (205) and

(202) and oper nt of the polyner material. Fig. 14
is for perfora?‘#rglﬁ%%}@wt{‘ggaggﬁlagéE%ﬁ%?ééul ar to the machine direction and
fig. 14a for perforarg an i9h flowsteset shbwipk 4 prdcess fdreroagting@rdiangction. Wth
reference to figs. 2 and 3 it should be nentigned for the sake of clarity,

that the wavel 86RANd attansatedizenss (3sthese emsgesioRs have baeh defined); ithei s  the
straight |i nea{ 89&\?&@@9%@5%?? ﬁwgkétraﬂ_@ﬁ%éjgﬁtte@ngﬁd |a?mﬂ?{é@lv¢|t¥1 ARDPgYL 5 mm

25 or Iower rs from nven has been able to

make it as smaldtteaha@ p8efnsrmed\:ﬂutels rimaeshmmtfsfl t4 &red 6he ultimate | ower
limt obtainable and useful. It Pt ed t hat US- 544ill69éé Dobr| n tal)
makes enbossed fil nfigde %@H’LS %%658 P@ﬁ‘i’??’ﬁdé%mrl'?é\ﬂnr@ & matiop of circul ar

shape of the bﬁ% §\§ef]rsé"'ﬂh % fét’i@n LS8 tEaré& tﬁé’gﬁﬁﬂid the'litobllesand 30 be

still finer, ese howeVer contrary t e present 1nvention WO
2004/ 054793 PW&&R&@@EI@MO retain téhdresses of this patent are drawn nuch

t hi nner than the majn qute de
Ao e o Tk A ahadifiSasion o 4 Ro fifRFels PerertheRrRhl ol | e

| am nation is I?fv%ﬁﬁéﬁm Wh%rthélﬁs%ﬁrsgﬁl%'f Ableg at%n@%@ﬂ%@\é@ anf d sétong4 and 5.
This means there wll always be a transverse stretching between interneshing

grooved rol | er set meies &l thei athen susfacrewhenedy Wee twa sets afinglesyareoneiyaliyl | er s,
e B A bRrlR ol B P B L1,
but with diffi gehétrateltiiroighrecharingl gdstem beford it can get out on the other
15  surface. The channel system may e.g. be hydrophobic.
Figs. 14 and 14a are sketches showing segments of two rolier units
adapted to work together and produce the system of perforations illustrated
by fig. 13. The rollers have spikes, (205) and (202) and operate beyond the
melting point of the polymer material. Fig. 14 is for perforation of flutes
20  perpendicular to the-machine direction and fig. 14a for perforation of flutes
which follow the machine direction.
With reference to figs. 2 and 3 it should be mentioned for the sake of
clarity, that the wavelength referred to in the foregoing and in the claims, is
the straight linear distance from x to z. This distance is normally about 5 mm
25  or lower, and as it appears from example 3, the inventor has been able to
make it as small as 0.8 mm, which however needs not be the ultimate lower
limit obtainable and useful. It is noted that US-A-5441691 (Dobrin et al)
makes erhbossed film (not heat-bonded laminates) having a generally
circular shape of the bosses, with a spacing from centre to centre which can

30  be still finer than these 0.8 mm, however contrary to the present invention



10 precedi ng process to sone extent has been transversely stretched, and
feeding the filminto the roller at a tenperature which is higher than the
tenperature of the roller. However, in the |am nate structures shown in
figs. 1, 2 WAAQ0®O547At differences of thickness resulti neCT/ER03MS0OYed
roller stretching has been is utilized in a way which generally is an
advantage for the properties of the product. By the exact registration

bet ween the grooved rollers for stretchingg the grooved roller for

| am nation and a grooved transfer roller therebetween, each bonding zone is
arranged so astheddsses ofrthis patant @né draam muck thianerthan dhe mais body apthear s from
fig. 3 there c. i be two sets of attenuated zones for 20 each zone of

bondi ng, nanelﬁnh series (6) of relatively wider ones (the first attenuated

zones) wi thin whi chirfdietBdiubss F@Radé phralldNWititHSiathingtirecabn, thges (101)
the latter referred to as the second attenuated zones. By att enuat | ng ply A

at the basis wifsmatipn of thestiutes @nddhe lamipatiomis prefaraliiicasries out generalif m zed

i gni 11 oant - eynonf i rR8d ke i PsiPe Bissk P BfaE e A BN ch act
as hinges, thesgétchihgdsstiveen uﬂ@ﬂﬁé@ﬁn@gmédtmllangMn ﬁﬁfn issétestchedh fig. 3.
This neans that the stiffness is further inproved. In cases, [hese

attenuat ed zonBstwgesiyveryfing gieeved "loﬂﬁ@eﬂ'@;?e will ba@ mrtpaﬂew tode¢alizen
h h 3 h
rather than rugl f@t?et%ﬁg)erﬁl%g%tr pﬁ%c#dlnﬂﬁ%nt Iy den}w&‘hb&b’tgt t@% tﬁ)‘%'lff‘?ﬂ?é S, 20 eac

first attenuated zone mte |'ocati ons

(102) where thgradvesk Tewscard beIayoﬁedsbmtrwitl'cdlffmmIttaybsausmglsllmswmd:renrmerage WO
20041054793 PCT1EP2003/ 01500 27 bet E é f | est th| ness iin this
zone and t¥fe hPERFESING POCRBR L SOMeE exient Bas Be raﬂﬁ YRIEEM FUE ‘gl‘fﬁe and;  yct ur es

with first att?éwﬁagesecoﬁgﬁt@me%RMt'dm atufo wEIHS hbRMhag it ur s

with both first an attenuat ed zones, as shown in 5 can al so
be produced wi téemperahiraefyhevollen nake transverse fluting. Th| s is described

B Y s TR N s S A
coextruded. TheffRkéncesiofankkResy RsaRiBY fioki rRIdveY relidrastictehing hapbeeass
15 utilized in a way which generally is an advantage for the properties of the
product. By the exact registration between the grooved rollers for‘stretching,
the grooved roller for lamination and a grooved transfer rolier therebetween,
each bonding zone is arranged so as to fall mainly within an attenuated
zone. As it appears from fig. 3 there can be two sets of attenuated zones for
20  each zone of bonding, namely a series (6) of relatively wider-ones (the first
' attenuated zones) within which the bonding zone fall, and a set of shorter
ones (101), the latter referred to as the second attenuated zones.
By attenuating ply A at the basis where it is bonded to ply B, the
thickness of A is minimized at the location where its contribution to stiffness
25 inany case is insignificant. By introducing the narrow second attenuated
zones which act as hinges, the cross-section becomes almost triangular as
shown in fig. 3. This means that the stiffness is further improved. In many
cases, these attenuated zones also introduce a tendency in the material to
stretch rather than rupture under impact actions. To clarify the concepts,
30  each first attenuated zone (6) is per definition delimited by the locations
(102) where the thickness of ply A as indicated by arrows is the average



to (the "pre-lamnation") prior to the lamnation of Ato B. Layer (I a) is
the main layer in each of the two coextruded filns which nmake A, and | ayer

(2) is the min layer in the two coextruded filnms whic Lpaﬁlé ers (I
a) and (2)W(b%9ﬁ4/@4§9% consi st of high density pol yethyl eR’E( ?‘é’?@}ég y
HWWHDPE) or iso- or syndio-tactic polypropylene (PP) or blends of one of

these polynmers with a is nore flexible polynmer, for instance, for HWMWHDPE,
LLDPE. If stiffness is the nost preferre&’property of the mnifluted

| am nat e, pl ai MAHDPE | ai.n PP b h i ..t d t
propert es pl apelat ge Sl D dh inFere sundre BioheabiudResS iR i s
are essenti al, aﬁfggenpr@,ﬁjb@nggdlgbﬁg.ds may be nore suited. 20 Layers (3) are

coextruded surface |layers with the function to inprove the heatseal
properties of the fiStiuchuas Mathifirat attenwatest zonssi gs/shawn infigs. ilod&nd 3 and

N h the two. FiHELrERuRthdot? s aNRRoE SRR Y St A VAL e 31
control thes beadidléh bé beadlided(With AiseBmeAWhithetakd Bahsveisd auipUTisiot be
too strong, 25 otherw se the tear propagation strength suffers). Simlarly,

| ayers (5) are dssesbbedder. surface |ayers to facilitate the |anmination of

the entire Ato the i ; f t.he.: f e ]

bet ween A and B. Wt'ﬁ%eé@?gh@g%é%?@g@ er 'gﬁgérhggmggib rﬁwg{%f F‘H@ﬁ%ﬁé&ghom in
fig. 2 can be gésdlanietes;unpashrimffrdniwhich thendies eire prédigcedrisoved
pre-heating roller (Ea whi ch heats it mainly along the |ines which shall
beconme att enuatGS@xtry Woereiere A and Banecachonoed bY s0eminatipngresesse

d stret chifo 0l Sy r g fer: d
Il ibesstan i o1 LR PEPRriinlbr) g 10 B IphHicBRor A BT AJuCha) iMhRlitin 2
(10) and its riaydrdn eachtof the twonteextrualed éiimé Whjchihakd A, anddayerl(2ei8 thet h

ol lers & (12) ARt U the bio SAPREKEY S AU BERe B o esm RSN of | or
e Lebn . Sang S msliervi] S 1aRpslont | SEpByMOOTE) Shkcs o
in the foll ow ray.symbio-tagtic polyprepylene (RR) arlipersiscfoneofithesepolymess wih a
rollers, except therubber, ol k&finsBhte o IMALDPE, L1BpE R shiideis®f A are
the most preferred property of the minifluted laminate, plain HMWHDPE or
plain PP may be chosen, but if tear and puncture properties play a more
important role and/or superior heatseal properties are essential, the
7 mentioned blends may be more suited.
20 - Layers (3) are coextruded surface layers with the function to improve
the heatseal properties of the finished laminate and/or modify its frictional
properties. Layers (4) are coextruded surface layers (lamination layers) with
the two functions: a) to facilitate the pre-lamination and b) to control the
bonding strength (in crosslaminates the bonding should not be too strong,
25  otherwise the tear propagation strength suffers).
Similarly, layers (5) are coextruded surface layers to facilitate the
lamination of the entire A to the entire B and control the strength of the
bonding between A and B.
With reference to fig: 4 and fig. 5 the structure shown in fig. 2 can be
30 formed by passing film (A) first over the grooved pre-heating roller (6a)
which heats it mainly along the lines which shall become attenuated, then



10 These rollers are all tenperature controlled rollers, rollers (9), (10),
(11) and (12) being controlled at the I am nation tenperature, rollers (6a),
(8) and (13) at a sonmewhat |ower tenperature and roller (7) at a

t enper at ur eWaRBM4I0SP or 30C. (There can be further rol | =CBEF2003/@s50heati ng
of B). By choice of suitable, coextruded surface |ayers - see (5) in fig. 6
- the lamnation is tenperature is kept far below the nelting range of the
main layers in (A and (B). The rubberco2fed roller (11) is preferably
heated by a conbination of heating fromw thin and heating from outside (by
hot air or infpuerdbe grooved stratoning raltess { Branst (&) .uueher overegrooved trapsfer n

A) -ref t ia. ~_dur i t ' bet ROl |

(7 and (8) 1 sofn b sl ol e e BB o R e 7 5070
and the rest oandA$ rabiset doRYE courftedrolleF U vhichI® SUpBHed it &ialas it al so
appears fromthe nentioned roller tenperatures. |f the main |layers in (A)

and (B) consi soresvep) white P under ivetamsiopris ppptedaverthemsmoath &dllessi nat i on

tenperature is r y. m]ﬂéq ded

| am nati on ayéfis), ”@h(ﬁ?#] E%gigo?ﬁ@?ts%@g&%{@ﬁﬁ? g@?e p g’lnn'%@gr {?@ﬁggﬁ@égm yner
of ethyl ene, a(t3)cihessunface shapedfiahidraimasavenyrslight sinus shappaeabinexiaPly A is
|l ongitudinally oriented prior to the processes sq 4 and 5,

own in figs. 4
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(B). The rubbercoated roller (11) is preferably heated by a combination of
heating from within and heating from outside (by hot air or infrared
irradiation). The temperature of the zones (6) in (A)-reference to fig. 2 -
during the transverse stretching between rollers (7) and (8) is preferably still
20 lower, e.g. in the range of about 50-70°C, and the rest of (A) much lower,
e.g. around room tefnperature, as it also appears from the mentioned roller
temperatures. If the main layers in (A) and (B) consist of plain HDPE or
blends of HDPE and LLDPE, the lamination temperature is preferably
chosen between 80 and 110°C, and the coextruded lamination layers, which
25  consist of a suitable plain or blended copolymer of ethylene, are chosen to
produce lamination at this temperature.
Ply A is longitudinally oriented prior to the processes shown in figs. 4
and 5, under conditions which gives it a tendency to shrink, e.g. 10-25%
shrinkage when heated to the lamination temperature. The formation of

30 flutes in B is based on such shrinkage of A.



0,07 mor a simlarly narrow | and. The crests on roller (6a) which have the
function to preheat, may, depending on, the film be simlar or of a
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rollers (7)WaRAY40H793 have a bi gger radius. of curvature RGI/ERZ3DI1I0ENsver se
stretching on these is crests. Suitable values for the sizes of the grooves
are mentioned belowin exanple 1. The different tenperatures on the
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flutes. crests. Suitable values for the sizes of the grooves are mentioned below in
example 1. |
The different temperatures on the different grooved rollers cause
different thermal expansions, compared to a state where all are at room
temperature, and this must be taken into consideration when the grooved
20 rollers are constructed, since they must fit exactly to each other during
operation. (10°C heating of a 10 cm long steel roller segment causes about
0.012 mm expansion of this segment). Reference is again made to values in
the example.
Rollers (6a), (7), (8), (9), (10), (12) and (11) are driven, the last
25  through (10), while rollers (13), (14a) and (14b) may be idling.
As it will be understood with reference to fig. 2, the attenuation of A in
the zones (6) takes place almost entirely by the transverse orientation at a
temperature essentially below the melting range of the main body of A. This
attenuation therefore does not cause any significant weakening of A's
30 transverse strength, contrarily it will often cause an increase of this strength.

After the transverse stretching on the crests of roller (8) the width of the first



The use of longitudinally oriented A-ply will inpart a tendency in Ato

neck down and formthin longitudinal lines when Ais transversely stretched
on roller 8 Therefore, longitudinally oriented A-ply will enhance the
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zones (6) and non-attenuated ply A between these zones. The line of rollers
(6a) to (10), which ply A follows, should nornmally rotate at equal
circunferential velocity. Thus the heatir® and A's |ongitudinal orientation
wi Il have given A a rather high |ongitudinal tension 20 when it |am nates
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maybe suppPi ed"%iga5ed ?/8‘?9 i %atter n of circular grooves inparting

the lam nate with cp 68e efdngiEdinamhatirtad A-@?wnuﬁpmbltan@éﬁcsﬂﬁlwm waves,
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The | am nate |€ %lfer gooled while it l|eaves roller (13) under a |ow tension.
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non-attenuated ply A between these zones.
The line of rollers (6a) to (10), which ply A follows, should normally
rotate at equal circumferential velocity. Thus the heating and A’s
longitudinal orientation will have given A a rather high Iongitudinal' tension
20  when it laminates with B in the nip between the circularly grooved hot
lamination roller (10) and the rubber coated axially grooved, hot lamination
roller (11). Since roller (13) is idling and the laminate is taken off from this
roller under a low tension, ply A will gradually shrink when it has passed this
nip where lamination takes place and while it still is on the hot lamination
25  roller (10). Roller (13) is close to roller (10) without contacting it, thereby
each fine flute in A will remain in its groove during the shrinkage, and the
latter will take place in a well ordered manner, producing regular flutes in B.
Roller (13) also serves to counteract or eliminate a tendency in the
final laminate to curl around a transverse direction. This tendency is mainly-
30 due to tensions created by the shrinkage of ply A and ply B's resistance to

this. While the laminate follows rofler (13), which as mentioned is a hot



used to nmake the lamnate of fig. 3, which has second attenuated zones. For
this purpose roller (6a) should have the sane profile and the sane | ow
tenperature as roller (7), and it should be preceded by and in slight
engagenent wobtdvsmsared | er with the sane surface profil e ascreploednibd), which
15 roller should have the same higher tenperature as roller (8). 1n another
nodi fi cation of the line shown in figs. 4 and 5 the rubber- coated

| am nation roller (11) is not supplied wigh grooves but is snmooth, and ply
B is segnmentally stretched in its machine direction prior to entering

roll ers 14a angbllerSpisaseridogpisitefy, tirelfy b@meﬁaﬁdngmeﬁe@tﬂfp&m@rmiaar to the
20 machi ne direction. The tenperatures of rollers (12) and (11) are adapted
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the 30 rubber roller. The advantag is that this air-lubricate roller does
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15  roller should have the same higher temperature as roller (8).

In another modification of the line shown in figs. 4 and 5 the rubber-
coated lamination roller (11) is not supplied with grooves but is smooth, and
ply B is segmentally stretched in its machine direction prior to entering
rollers 14a and b so as to get “first attenuated zones” perpendicular to the

20  machine direction. The temperatures of rollers (12) and (11) are adapted to
the thickness of these zones and the velocity of the ply in such a manner
that the temperature in the zones becomes sufficient for a good-bonding,
while it remains insufficient outside the zones.

A technical equivalent of the rubber roller (11) in the process

25  described in connection with figs. 4 and 5 (not the process described directly
above) is a roller from microporous material supplied with axial grooves and
heated like the rubber roller, which in a well-known manner applies hot,
compressed air forming a thin air film which prevents contact between the
crests of the roller and ply B, but allows a similar lamination pressure as the

30 rubber roller. The advantage is that this air-lubricate roller does not abrade
like the rubber roller,



wrapped up in the latter. As one anong many options it may be an oxygen
scavenger. To enhance the action of the substance the flutes nay be
supplied with fine perforations on the side towards the packed product. The

subst ance Wz@olu'ﬁ?u?s g. be a fire retardant nmateri al su&R ?? (C):ao}?%mvavith 15

crystal water, or just fine sand to increase the bulk d

| am nate. Fig. 10 which shall be described bel ow, shows how the particul ate
substance can be fed into the flutes of A prior toits lamnation with
ply B, and how the flutes can be closed 10 pockets by transverse sealing
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the | am natg onchises Yler, or just fine sand to increase the bulk density of the laminate.
Fig. 10 which shall be described below, shows how the particulate
substance can be fed into the flutes of ply A prior to its lamination with ply B,
and how the flutes can be closed to pockets by transverse sealing after the
lamination, without any essential contamination of these transverse seals.
20 A laminate between a fluted thermoplastic film and a non-fluted
thermoplastic film with a filling material between is known from JP-A-07-
276547 (Hino Masahito). However, in this case the filling material is a
continuous porous sheet (for absorption) which extends from flute to flute
without interruptions, so that there is no direct bonding between the flute and
25 the non-fluted films. One of the thefmoplastic films is first directly extruded
into this porous (e.g. fibre—fbrmed) sheet, then the two together are given a
fluted shape between gear roliers while the thermoplastic film still is molten,
and finally a second thermoplastic film is extruded directly unto this fluted
assembly to join with the porous sheet. Hereby the bonding necessarily

30  must be very weak, and the mechanical characteristics must be completely



The pocket structure shown in fig. 7 can also be used for filtration
purposes if ply A and ply B are supplied with nutually displaced holes. Then
the particul ate substance (104) can e.g. consist of active charcoal, or an
ion i 5 exchP3W40EIIh, or for sinple filtration purposesPGIVERIOGSHRTOL Al SO in
this case a tightening of the passage by neans of shrinkage can be

advant ageous or nmay even be needed. Practical exanples of the use of such
filter materials are for air filtration %&stens i ncl udi ng absorption of

poi sonous subst 0_excha ocgsses ot h, cases t he
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transversely tﬁotfthWat@@]'.Ch passes through it. Another practical use is as a
substitute of geotextiles e.g: for road constructions. Such textiles nust
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films. The weather protective |amnate shown in fig @g 4[for rai ncoats,

30 al so has a PlrRsane stipplied wita rowsaf @srforatipna, (.196h§b@l¥eﬁaa (1) dn plySB by
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simlar gr oupscmaﬂ'@ﬂ over @d'%?RPQWEQSPQF‘GU%O&F%d'SR{ﬁCGﬁ]Q dhefittinged. 1n this
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per son, an| rral I'tem am na protec on the ply B
side. (It coul anerBMenttihetammatmmpmﬂ;)asslt is also considered that the

at' the bottom of { hENBBREASchiie 8RN 37 BFE 2GoR 1god B CUoRl y 1 he
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15  exchange resin, or for simple filtration purposes fine sand. Also in this case
a tightening of the passage by means of shrinkage can be advantageous or
may even be needed.
Practical examples of the use of such filter materials are for air
filtration systems including absorption of poisonous substances, and ion-
20  exchange processes. In both cases the laminate can have the form of a long
web which is slowly advanced transversely to flow which passes through it.
Another practical use is as a substitute of geotextiles e.g: for road
constructions. Such textiles must allow water to penetrate but hold back
even fine particles. The present laminate, e.g. filled with fine sand in the
25  pockets, is suited for this use.
For such filtration purposes, high puncture strength will often be
needed, and the laminate then preferably comprises oriented,
crosslaminated films.
- The weather protective iaminate shown in fig. 9, e.g. for raincoats,
30 also has a pocket structure, whereby ply A is heatsealed to ply B by

transverse seals as locations (103), but there is no particulate substance in



| am nate according to the invention, supplied with pockets and perforations
on both sides, especially perforations near each boundary of each pocket,
can also find other inportant uses, e.g. it is considered suitable, when is
hydr ophobi g0 d6y@esk up a | eaked oil filmat sea. The nBUI/EPWAYISMWIOf t he
fig. 5 machine-line showm in fig. 10, is adapted to fill a particulate
substance (104) into the channels forned between A and B. The filling is
here shown very schenatically. The powder34104) is taken from a hopper
(111) and is adm nistered by neans of an adjustable vibrator 20 (not shown).
It falls into tHegpddketsed.iké theNaatinatbdonfilpretiornsiedhehdiretdigpogketsieduppliad nat i on
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and (114) are heated to a tenperature needed for 5 the seal | ng, and since
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can also find other important uses, e.g. it is considered suitable, when
15  hydrophobic, to soak up a leaked oil film at sea.
The madification of the fig. 5 machine-line shown in fig. 10, is adapted
to fill a particulate substance (104) into the channels formed between A and
B. The filling is here shown very schematically. The powder (104) is taken
from a hopper (111) and is administered by means of an adjustable vibrator
20 (notshown). It falls into the fluted ply A at the upper side of the grooved
lamination roller (10). At regular time intervals hopper (111) is filled up with
the powder (104). The means for this are not shown. Other conventional
systems for administering the powder (104) onto ply A on roller (10) may of
course be chosen.
25 Roller (10) vibrates (means not shown) so that the powder is moved
from the higher zones, i.e. those which become bonded zones when A meets
B in the nip between (10) and (11), into the lower zones, which become the
“channels’.
Having left the laminating rollers (10), (11) and roller (13), the A+B-
30 laminate with powder (104) in the channels moves toward the cog-roller
(113) - its surface is shown in a detailed part-drawing - and its rubber-coated



taken froma separate reel. At sone stage after rollers (10)1(11), ply B may
be subjected to transverse shrinkage. It may be necessary to hold the

| am nate at the edges 15 while B shrinks. This nay be done by. neans of an
ordi nary t eNO@p04fopEAE, but the latter should be set up tREMBRRIYHSEsely so
that the width gradually is reduced instead of increased. The process for
maki ng the transversely pre-fluted ply B, which appears fromthe flow sheet
fig. 11 is generally anal ogous to the proééss 20 which is described in

et o el bbb 5y B e B
grooves extend ifsgbtst seMl. | Rofid (_1t1§ﬁs§fitgfé§e%§n‘bfrdéﬁ'ctﬁﬁnoéb pBfdér aRay are

circular. Step 1. Transversely oriente , Whi was nhade tenslon-|ess
at 25 the | anifraxo thenchannediparta whicmblecdnes flatipried ansbsealedi s | ongi tudi nal |y

stretched in very ) | ocal.i,zed an the. ti ho |l whi ch

has a profile sim Eq,tﬁtr %Y'eﬁ'ggf@fandglméfarﬁgje.a&ﬁ@ 6?%"8@%@%&"&ﬁﬁé -drfgfl er,

which is cokd, thasealing'td difcd thHedaiititite While @hteRing(thbse BbIRfs till TGearedb M

stretched "second attenuated zones" are cooled 30 on a cold qrooved roller
&7

whi ch al so has tempeeaturecsuitaole fon Heatsealing dee tq the preMion's tedmpeestties; thist

5004/ 054703 perrenalsSaRal AiboeSERERs pafkalish SRuRENAGT o S, g &
war m grooved rqrbégssihi ch al so has a profile simlar to that of roller (8).
The stretching is localized to the tips er. Simlar to the

. ps of this roll
regi stration in pri ManRyodedng thegprpdust e fion8; wIlsf GLigh@ndi (A 146 Peati on with
step 1 undeg u ' i t] 3 : ; L C ones.
Step 3 Thidr1 ruledRriBertGutth bR s lristedofinipletttity A e
roller with a pAdhetescan ai tharsatre plaed beflaida yarn iftb@Bachdlute. Eadeiyausis of
conpressed air, End are hel da'#n t he grooves e.g. under use of vacuum all as
expl ai ned in cdAKER{OBH2 RFPH2S (P12, and ply B is then laminated with ply A

oo o Tt i oo hné Begednerkag S ALY By Sina e sty ) O ooked
transverse shrinkage. It may be necessary to hold the laminate at the edges
15 while B shrinks. This may be done by means of an ordinary tenter frame, but
the latter should be set up to work iriversely so that the width gradually is
reduced instead of increased.
The process for making the transversely pre-fluted ply B, which
appears from the flow-sheet fig. 11 is generally analogous to the process
20  which is described in connection with figs. 4 and 5, and the profiles of the
grooved rollers can also be generally similar, except that for the process of
fig. 11 the grooves extend axially, while for the process of figs. 4 and 5 they
are circular.
Step 1: Transversely oriented ply B, which was made tension-less at |
25  the lamination temperature and then again cooled, is longitudinally stretched
in very narrow zones localized on the tips of a hot roller which has a profile
similar to that of roller (8). The grooved counter-roller, which is cold, has a
profile like that of roller (7).
Step 2: The warm, stretched “second attenuated zones” are cooled
30 on a cold grooved roller which also has a profile like that of roller (7). Then

to form “first attenuated zones” between the "second”, ply A is longitudinally



al ready been supplied with flutes in the process shown in figs. 4 and 5.
There can be different after-treatnents as explained in the foregoing, in
particular after-shrinkage in one or both directions. 15 In fig. 12, ply B
whi ch has bWOROWWMSH%ed first with the very narrow tranBUBERSOZES®Ad
attenuated zones (101), and then with the somewhat w der, also transverse
first attenuated zones (6), is directed into the grooves (115) of the
heated | am nation roller by rreans of conpifessed air froma row of nozzles
of which one (116) is shown use of registration neans, 20 working on

basi s of opt|cﬁfet@éﬁ%é?wndh'sz@%@@man@lﬁ warm grqqveddoligrwhigh @lsohas t he

f t tt t

ol Ter o The t S8 Snilatto harlor FOIKF o), (e Sftefling e Roafized REVBERIGC 1o
heavy ply B nthjs Mebeshmtandoﬁm nagiétfatrbhurh gsntlﬁ'gltedhabtogy step Zhisltdoughtshape

In the grooves under .use va uuma d through chapnels, (117) fromthe
25 interior of 'ntrﬁe'Sfat'P'éW eBﬂg%oﬁSQSM'CF 'FH‘JPQP%%&&?((?% %rI'Pe nip
(not shovv?) b& maggﬁegrooved roI | er and the circularly grooved

0

counter-roller, where Iam nation takes place. One of the two rollers,
preferably t hat whi Step 3: etls flBtesi e firti benmesbinttbd grasweswef@ubohriubbeme gr ooves

ol oabed wher ootatan rolet e Beate Siener B thal OEfur o8 PGS sy oront

i nside the grogyf Eﬁrés@éb%ﬁr bRd afd haldnAtife Q#&vé@@@rﬂr@éf 88 of PgcuLph s WO
2004/ 054793 PCTI EP2003/ 015001 37 it is noted t fig. 12 al so, with some

modi fi cat i ons, exaingdlinsonngaioa withefigd@, and MBngtheﬂelamlmaiedmﬂme Asecond

ot enuat g g onganioBh BB LGS ! ORBRLRa e Pl RS B R ERERRY 7 %
the flow sheet sfbegrouéﬁ whieh afsoi i§ haawdr mza tideebéen pheadd, e@hd@y acts in
anal ogy to roller I n maki ng transverse stretchlng

f
zones) shoul d B@%Q’a@%@" §l|’| qﬂeng'ﬂbﬂLl'tS? incthe(pcessshavy & figs 4andd.y " shar p”
crests also [ike t ér@tc%a‘ﬁrbé iffgrerjt %ﬁbpﬁeg{ aéér’{léw H})’(b%lnéq ih tAEX, r‘eﬁ ﬁ{der to

| ocal i se the stretching erla I'n con or cl ose crests.

Furt hernor e t hin gartiphler aﬂen-shrﬁ‘thag%mnnebrboﬂpdnmﬁmdsal r fromao nozzI es
(116) shoul d be substit ted b vercraft" air. pillo stemto set-up
an air préSsure of @J!He 2 Pb{:#ﬁ eerpsurplied sl Wi {ﬁ?e%}'y‘aff%’r t he

transverse second attenuated zones (101), and then with the somewhat

wider, also transverse first attenuated zones (6), is directed into the grooves
(115) of the heated lamination roller by means of compressed air from a row
of nozzles of which one (116) is shown. By use of registration means,

20  working on basis of optical detection of zones (6) or (101) it is arranged that
the first attenuated zones (6) will cover the crests (118) of the grooved roller.
The two sets of attenuated zones act as hinges so that even a quite heavy
ply B may be bent and form the flutes. The latter are held in shape in the
grooves under use of vacuum applied through channels (117) from the

25 interior of the roller. Thus ply B is moved in flute shape to the nip (not
shown) between the grooved roller and the circularly grooved counter-rolier,
where lamination takes place. One of the two rollers, preferably that which
feeds B, is rubber coated. The vacuum in the grooves is adjusted so that ply
A is held firmly when this is needed, but can be released where that is

30 needed. There can also be a valve arrangement inside the grooved roller to

eliminate the vacuum during the release.



crests of the roller.. Under special circunstances, when a pressure
difference below | atmis sufficient, it will also be possible to stretch
the ply over the crests of the roller by vacuumform ng. The vacuumis

appl i ed 15 WORWH8HBhannel s (117). In fig. 13, hole (10PCIEMROBHENDIS One
series of holes on one side, and hole (107) represents another series of

hol es on the other side of the lamnate, and the two series of holes are
mut ual |y displaced, so that a flow of gd%eous or liquid material entering
fromone side through holes (106) 20 nust divide out and foll|ow channels
formed by the two -#d% 8ot thatifies!2 alseowith seme modificationsy ear Hlustiatesa (107) and

exit on the o i t ] e r . ' rophilic
properties of Rﬁé@ﬁgﬁ‘ﬁgﬁ tﬂ?If’srgtzzga{%?%resecgﬁggﬁ?éﬁ%éﬁsﬁ%%??f?@%&@i expl ai ned
I n the gener altrapuérsefto tie maghitei difebtibh ®9.a meévg kintidbfisegmesitalrstrictdting
presentation, since it only shows two nutual }q%/ﬁ 25 di sPI,aced hol es, and only
4 wavel engt hs @88 RNFHSERFVRLY sters] ABREr 24N g Hlow-shegt Tigehkr BON "E“sabout 3-10

mm t ot al SS . ' T A ' ot AW RY or

T pl ot ot SRR hRToReT Shindk o hBlogh VYA i R S8R 1 g
14a, and al so makiag transerse stretchingwes) sthadld bpaeatert simyilar irallesi®odi ment  of
the invention presents an entjrely new 30 type of porosity, wth high

regul arity, V\/kﬁ"@ﬁ"%’ﬁrfel?é’V@Wpé 2Ry crests plsg "gé&é‘? %tter ﬁﬁ‘ﬁoﬁ‘ﬁ‘l‘ﬁ \é\%ﬁ-ﬂb’?@g?i ons.
WD 2004/ 05479 : LS 4 ' ' cept
for the ori enf0 é-tf)ﬁc‘):{r]\ﬁgf?& teﬁlle%lé?%heltﬁg Sg?ﬂ’f‘} dloﬁggtf Iihégjl 'f%ﬁ%@%%ﬁz‘%bﬁ fig.
14 and (202) itatlie greststaFuritiermore iHe simple administiatioh aflcompressadsair frotnudi ng

t he spi kes_which_ar ixed, . for instanc sghewed, Lnto.this part, are heated
Lo a Lenped ar dEzRa I0ksfime B s REARAw.S MREEa ity SRl er ot
The roller surdepg drﬁaiﬁﬁr@rsafé 6bse\Rpdl baré) Tepable sittéHingthe PIg'cvepihawn as
smal | pl ates (203? which e.g. can be nmade from pol y(tetrafl uoroethyl ene)

(Teflon trade arestrpf theniller.i Underespacial cirgumsianges, whwrka presséreach is fixed
O e, "L ifMheS i 1 IR a0l R e B SR R 271
it can touch tdverfHeidrestsast the folfsrdy vaiculmeformiagl MHecvaduuhvistapgptiedt rating to
the outer side of the |am nate.
15 through channels (117).
In fig. 13, hole (106) represents one series of holes on one side, and
hole (107) represents another series of holes on the other side of the
laminate, and the two series of holes are mutually displaced, so that a flow
of gaseous or liquid material entering from one side through holes (106)
20  must divide out and follow channels formed by the two sets of flutes, before
the flow can reach holes (107) and exit on the other side of the laminate.
Hereby hydrophobic or ‘hydrophilic properties of the channel walls can be
advantageously utilized as explained in the general part of this specification.
Fig. 13 is a simplified presentation, since it only shows two mutually
25 displaced holes, and only 4 wavelengths total passageway from hole to hole,
i.e. generally about 3-10 mm total passageway. In practice it is more
convenient to make “twin” or “triplet” holes, as this will be explained in
connection with figs. 14 and 14a, and also create a somewhat longer total
passageway. This embodiment of the invention presents an entirely new
30 type of porosity, with high reguiarity, which can be expected to find several
important applications.



The lam nate is caused to follow the roller over a short distance at the
sane or alnost the sane velocity as the latter. There may be a very small
di fference between the velocities in order to widen the holes. In order to
1s press t h&QHM/IP41% t owards the spikes, which cut and RETEPHOBESp1and at
the sanme time protect the ply, which should not becone perforated in that
process step, air jets are blown towards the |am nate through holes in the
pi pes (204). The spikes (202) and (205) at® arranged in a pattern of rows,
both circunferentially and axially, and the hales (204) in the pipes 20

correspond with eachigsfl4and t4a étﬁ’r’ﬂéﬂ%‘?ﬂl%Peﬁté%th@cprter‘ﬂé@t'ql’h@f tﬁﬁrs"ﬁlﬁ@ésure
d h | fig.
T3 can be of 1 BT At SEAGRC A ReRL WGAS (A0 n I5°REL. TREMARINS | T 1

wi th the shape(2@1)ohtreppdierssineliding the spikesfwhich ae fixed: fort ingiaeset oget her . The
sharp edge cuts perpendicular to the direction of 25 hhe flutes ipn both

cases, and t heS¢rEWgHNNed t %Pé“@ﬁ%@eét&ﬁl te gieaweaturg well beyerd fiimelinguwo or
three timeg t hf‘aﬁ@% cﬂ"tﬁé‘ n%fr &8kl ufr?esroﬁﬁre %Mce iE‘@oOerﬁye by hét plet” holes

are forned. a where t he Tol contacts am nate, air of
anbi ent tenpemuwtlaglmatbrlaMemJShmm as sinall PIgtEs [208)altdch etgy deady® t hei r

f t 30 te el ow th h | t |
(Lhe means ar emedBa o Baly| e Talb BB S Bostry & Bsio TTe 1 948 SEfhnp! & 1
A 2-ply |an nap®hePspiké é%deéﬂms%x%tohtoﬂth'e%&ai YGhrac by n%a#\s%fthe

transversely flute an oriented was manufactured on a pil uni t
construct ed asspikewTheredgegf the flahspike pmdiuidepll¢sssthan risllnm ﬁdmdhe ouiters

coextruded,, co 37nm hick . filmc | S of H W|tha
Thin | ayertoon tae et G T Pietes Bt Rcat e Thatsp) e s Phiben ol i ng
range bet ween %lﬁﬁt@@ntlﬂﬂt%eh@ﬁaﬁﬁgfﬁ)tﬁéd&éﬁé?@é bPthel 1aktfiriaten the process.
The cold-stretching was carried out near roomtenperature at a draw ratio

about 3:1 and was f &hedatainateyisirensed tafslipwshe reller aver aghofkdistapge ahtheeans,
10 and whi I'e t g b1 A5G the Fnfelib&ty 4B atfdle FHERE MGPnd 3V Yihffal Iy cut

to formply A
difference between the velocities in order to widen the holes. In ordér to

15 press the laminate towards the spikes, which cut and melt holes, and at the
same time protect the ply, which should not become berforated in that
process step, air jets are blown towards the laminate through holes in the
pipes (204). The spikes (202) and (205) are arranged in a pattern of rows,
both circumferentially and axially, and the holes (204) in the pipes

20  correspond with each of the circumferential rows so that the .air pressure and
the cooling effect become highest where most needed.

The spikes in fig. 14 can be of identical shape with those in fig. 14a,
namely wedge-formed with the shape which appears when the two figures
are studies together. The sharp edge cuts perpendicular to the direction of

25 theflutes in both cases, and the length of this edge can conveniently
correspond to two or three times the wavelength of the flutes so that “twin” or
“triplet” holes are formed.

Outside the area where the roller contacts the laminate, air of ambient
temperature is blown out onto the PTFE platelets to keep their surface at a

30 temperature below the melting range of the polymer material (the means are

not shown).



Processes for continuous manufacture of transversely oriented film are well
known and nentioned in the foregoing, but it would have caused practical
conplications for the inventor to have such film manufactured 15 according
to his specPPi¥UI#ME, and therefore short |engths of thBCHERR0AISION wer e
heat - seal ed together edge to edge to forma transversely oriented web. All
of the grooved rollers had the pitch 1.1000 nmat the tenperature at which
they actually were used, but due to the ¥ ge tenperature differences during
the stretching/lam nating process, the thernmal expansion 20 had to be taken
I nto consi deration M-gﬂese rollers were machined at 20C, see the table

pel ow. The biggest ASMRGiahiaR & dy A &FE tsemmnohgmﬁa ghap as it

appears fromthis ta corres onds to expansi on of
about 0. 10 nmm fpamsviEPsealyluiek and damgédnwas/rmérwfad:tarmmllat edit error in the
fitting between adjacent rollers frome o, end of th | ers 25 nust be
mai nt ai ned | Ov\g?ns?rngpg 25| $OWR trbf'%ﬂaﬁwg héoﬂb‘g@é&%@%éP%i?”%n The table
bel ow al sog| nd% r%%eﬁhtgvlﬂ-%%fb‘heﬁfO 63‘7\’!1?1‘1%@«@@0&{81 ting of KAIPE Wi g@ 1 and on
t he crest of the grooved rollers as seen in the axial “section in fig. 4 and
i ndi cat ed in nihnin meRohloeesidECWIQtlr@ cgametm)’tlené:lcepolynm@amng aRmeétmg | and WD

20041054793 PCT/ EP2003101500 0,07 0,.15 0,4.1 C 70 20
70 105 105 105/ aNGe A §8D1$>§3é11 I‘t‘ﬁ)ﬂéﬁ_ué ésla"@'§§§°'1‘%¥§é§’ ﬁ‘eop@ % roller
(12) for pr ehe?heeeldaaﬁbtéﬁlaews%am@@oﬁﬁﬁéarrrtsamqémgterﬁumaétah@ﬁ@hdo 90C.

It is of course not practically possible to achieve such a high accuracy in

the pitch of rabowr1 @pdwasdollQwed bydeat stabilisatien, |a)l yrwel-Rown éeansgr oove,

0. 05 10 mio" Thitd Wi 1AE Tt Bl o, Tt fbeie RRGHMBT gl C, "

segnent s and mmLp]yLoat ed errors are eI I mnated by fine grinding of the
segnent ends and/or thin shins (foils) are inserted between the segnents.
In the actual pil oPTapgSsESOr cCRBLINUAYS THarifactyee g tornaversaly prignteddim v ol | er

surface was abgill e|| known and mentioned in the foregoing, but it would have caused
practical complications for the inventor to have such film manufactured
15  according to his specifications, and therefore short lengths of the ply A-film
were heat-sealed together edge to edge to form a transversely oriented web.
All of the grooved rollers had the pitch 1.1000 mm at the temperature
at which they actually were used, but due to the large temperature
differences during the stretching/laminating process, the thermal expansion
20  had to be taken into consideration when these roliers were machined at
20°C, see the table below. The biggest temperature difference between the
rollers, as it appears from this table, was 85°, and this corresponds to an
expansion of about 0.10 mm per 10 cm roller length, while the accumulated
error in the fitting between adjacent rollers from end to end of the rollers
25  must be maintained lower than 0.10 mm to obtain the needed registration.
The table below also indicates the radius of curvature (R) or the
length of a land on the crest of the grooved rollers as seen in the axial

section ih fig. 4 and indicated in mm.

30 Roller No. 6a 7 8 9 10 11
Crest land R R "R land  land




450 mm and was assenbled from 3 segnents. It is judged that in an is

I ndustrial machine the rollers can be made in up to about 5 mlength, but in
that case the accuracy fromend to end has to be checked with |aser

Measur enentwoanw@/adPust nents made as expl ai ned. The mai nPEEEF28H/015MY
transverse stretching, which is the basis for the flute formation in A and
which forns the first attenuated zones - later the 20 zones which becone
bases, not crests of the flutes in the laftfhhate - took place by the

i ntermeshing between rollers (7) and (8) and becane | ocalized to a zone on
and nearby the gpgsts of rollgy (8).93his igopecagsesrol lgy (8) 1\@s hot and
had a rel atlvel-y—shaﬁp—ahes%—ﬂﬂﬁw—e%—eﬁﬁas—eeﬁ—m%d—had-a—ﬂﬂﬁh
rounder crest (HfeghetCradius 80 curva@ure RO. It i195rel evtdd al sd05n this 25

connecti on thatwmrwmmm and
therefore had a Ritdmeendency10898neb10QRDwW;0%8 floRB& hat §P88delithi t ed

attenuat ed zones when It was transversely stretched. The function of roller
(6a) was to preheat the zones which o be stretched on the_tips of

rol ler (8).5In this Ex@rgiles (1Zdor Pre%ﬁ‘&atl%a[‘ﬁé@ﬁ”@ﬁ'@”dﬁ“”@@%l"f BWessa) are
wi der than the '?é{lga ﬁbo% the crests of roller (8). This has been chosen in
order to counte the pronounced tendency in the filmto WO 2004/ 054793
PCT/ EP2003/ 015001 41t isnefcdoutsewnot pmcmdllqrpdssnbtéto achiewksuttha highvaccurady t he
first attenuated zones sno n ot her cases

) ? when ply A has a
pronounced t r andhBe fChaH F@Fﬁrﬁgﬁﬁ)ﬁoéﬁ@ Q%r'@f"ﬁﬂ%‘aﬁb ME@%@ th GreREiPHY down
by transverse sr & |§9 g‘t'@?rofsafﬁqh nE:I{?ﬁo‘Ho?%géf aﬁ@i@b&%or@@ﬁén Bitjsch

preheats the f| be no WI an t on"the crests of
roller (8) 1oBetnmenThmI ns best écﬂ'ﬂév@ﬂhéﬂ)haéwfasevm'tm raadé frght sdgmerds nost

zero engagenent éo avoi thoyt stre ch| the filns., Having

?s& i nkl es,ee?
left the transvBPRSECEYINY #ﬁﬁoﬁscﬁrﬁ imyigted by fing ?%Q CRRAMES eNES anst er
roller (9). Thi §ncﬁl’6ﬁ'tﬁ|ﬁ%hhhe9hoﬂé?r§?6rﬁ§e%a BEhREEN tHe 88giRbnisO IRMdPactlif) t he

shaping of flutes in the zones which had not been stretched. At this stage

the first att enp@teuaduneﬂwen}angtrsof the arieeusidypartiefeach nlier audace was aleut t aken

ol er” (10) 1 netot ritn Sp R afta o ke P Pt RPaby & RIS NR A5 22

entire 15 industrial machine the rollers can be made in up to about 5 m length, but in

that case the accuracy from end to end has to be checked with laser
measurements and adjustments made as explained.
The main part of the transverse stretchihg, which is the basis for the
flute formation in A and which forms the first attenuated zones - later the
20 zones which become bases, not crests of the flutes in the laminate - took
place by the intermeshing between rollers (7) and (8) and became localized
to a zone on and nearby the crests of roller (8). This is because roller (8)
was hot and had a relatively sharp crest, while roller (7) was cold and had a
much rounder crest (higher radius of curvature R). It is relevant also in this
25  connection that ply A was uniaxially oriented in the machine direction and
therefore had a high tendency to “neck-down” and form sharply delimited
attenuated zones when it was transversely stretched.
The function of roller (6a) was to preheat the zones which were to be
stretched on the tips of roller (8). In this example the “land” on the crests of
30 roller (Ba) are wider than the diameter of the crests of roller (8). This has
been chosen in order to counteract the pronounced tendency in the film to



wi dt h except at their boundaries where the thickness gradually increases. is
The rubber-coated counter-roller, was heated fromits inside by circulating
water |ike the other heated rollers, and furthernore was heated from outside
with hot aWO 20848883 t he surface at a tenperature of 108ETEBIOYPINY ¢ he
experinmental run the axial positions of the grooved rollers were very
carefully adjusted to each other, and so V\?S the internmeshing 20 bet ween

adj acent grooved rollers. The interneshi né‘ between rollers (7) and (8) was

t ot ke the depth of the fluti 0,4 . i ]
" Cr oss- sect | oSG IONE, M Heh UM, make i B IECTS] Sfendhiad 688 °°P° "
engagenent bet Wapthd 16 othdr@abesdBY, Whbniy ATRIs & Frcﬂidm%éd trePEverséhe
engagenment of roller (8) to roller (9) and of roller (9) to roller (10) 25

was set to exaérieptation@ndithereipredio tendeney Wwargskingd@wn By trasisveise (14a) and

14b) was 10 LI | ' .shri nkage of |
by B in the asreliiish eI PPt (BT (@R FRT R R Nout

causi ng anys f olsfsulibe>h€ aliger thai fife fahtdan thb 2restoof tdlles (B).y. Rollers (6a) to
(10), roller (12) and rollers (l4a and b2 were all driven 3o at the sane.

circunferential vel 8stwgen iiere(Gayand(7) there was st palighbutradmpgtzerp10) and
th th |1 ' | | / 5001 42 By th
hegt ?nge(r)f r8| y%bi?&%@%%ﬁ ée\}rbgd WX@‘@%@’%‘@?B&%%@%‘@ "a high tgndeﬁcy

to | ongi tuld: nal ?hr inv&gﬁle&uhem;lskﬁpé stremgmmuan(ii)l pliytA was:ta(cjértdmerl ni p( |

bet ween roller 10) _an 1 nd there ecanme spot-| am nat t y B) .
Then whil e sti B tE?rf?SfQﬂ-r_PHér @0)% histhainel @m&%fagﬁﬁishf?y@én _rc,taiieﬁa ply s
(13) to bugkl e (4 shidhfiofuldsin the'béifes viien halirtd teak t@idhdddIAtahis( 13) had a
heat insulating surfacé so that the amnate still to sone extent was

f or mabl e on t histageothledirst attanuated zonesuwéracstill demplysturyed,| butodrenidameas, nanel y

mm and depth 1 18amoverargdel R yRRsreste (Frdsten ficotonge Ry Refnghe
l'am nate to curbie’ib) the Mravatiehdatdd 2ondshiereuitiRined dIRivst Geriteglr Bhire am nat e
was air- cool ed. Measurenents showed that ply A had contracted 20% after the
| ami nati on st epyidtrexospy aBheiidayndrriesiwberectbetpiskoess argduallyrinereaseght of
15  The rubber-coated counter-roller, was heated from its inside by circulating
water like the other heated rollers, and furthermore was heated from outside
with hot air to keep the surface at a temperature of 105°C.
Prior to the experimental run the axial positions of the grooved rollers
were very carefully adjusted to each other, and so was the intermeshing
20  between adjacent grooved rollers. The intermeshing between rollers (7) and
(8) was set to make the depth of the fluting 0.40 mm, as measured in
microscope on a cross-section of the finished laminate. As already
mentioned, the engagement between rollers (6a) and (7) was set to almost
zero. The engagement of roller (8) to roller (9) and of roller (9) to roller (10)
25  was set to exactly zero. The pitch of the deeply grooved rollers (14a) and
(14b) was 10 mm. Their intermeshment was set to allow maximum
shrinkage of ply B in the direction perpendicular to the machine direction,
without céusing any folds or pleats in the final state of this ply.
Rollers (6a) to (10), roller (12) and rollers (14a and b) were all driven
30 at the same circumferential velocity, while roller (11) was driven by roller
(10) and the other rollers were idling.



these flutes was neasured to be 0.5 mm is Exanple 2 The procedure of
exanple 1 was repeated with the difference that the division of axial
grooves on the rubber coated lamnation roller is changed from2.0 mmto
1.0 mMm wi twotzbm/okemsl being 0.5 nm This al so produces HITER0¥0SBIby t he
shrinkage of A. The height of these flutes is neasured to 20 be 0.25 mm
Exanple 3 The film produced as explained in exanple 1 was air-heated to 115C
while the edges parallel to ply Als flutd8 were fixed between clanps, which
however were set up so that they allowed ply B freel é to shrink. Hereby the

25 wa?/el ength in pBy the\mgtmgmjpbdﬁt)gnaokrm&?) , Rp@id 61Q) itragguiredi anbigh ﬁff
1 i gs.
Ta and 1a. noRpORTES B el RERSGiET. SR e el S Wiaes BB A Doout”

400 nm | ong anip setwdanutiest (10) aﬁbQﬂ)a?ﬂtﬁéwwmheé spsétqamnﬁaiemmgossi bl e
to sinplify thls construction. The we ormed spi kes (202) and 05) were

nmade as one pa(Bﬁ whem whije Sé'i'é?@lrOBere(éOé%mVnggaﬂi@5@1"9'%@?&@2@93?@9@001 43
f fl I b d
(201) o egc 2?1 {O%UCK!:%{IN\‘?F%IQ;{ ttﬂg?émny Tefl on plates were substitute

by a sinpl®e ng w epoxy binder. The edges of the

wedge- forrred spi ke hexititmgl takeCof2ratier PE3) diad & heat msxaailmmsuﬁdne setigittheof this
edge was 5mm The terrﬁerature of the edge was a}wout rpgj the 5

tenper at ure orlaMiate §HY igorpe eP‘F?é“é@é)f?’"!ﬁN%Pné §P '%rZO e SVEV@@%ce from
a spike to ea ddle to
edge- m ddl e. waeso% ﬁlﬁg@gﬂ%@ﬁ?é}%l%ﬁ@?g %ﬁ@%%%ﬁg} %EIQFQ gﬁ%ag‘ first

pattern of pesifus farmorith w‘ahelangtm‘EOmﬁcmnﬂde;ahaﬂrGMWnpr'rcbnme&emhaﬂyle ot her
side to forma _ to ssc g tter E{arforatla During this second
process i to0waLiRiRRte |t§e ‘ﬁ‘ ingtedo Sudond pattern of perforations

LS L i g e g o
perforations s¢nﬂ?ﬁd:l Meaew@nmt@ehowed that plF;/ A had contracted 20% after the
lamination step, and ply B has buckled up correspondingly. The height of
these flutes Awas measured to be 0.5 mm.
15 Example 2
The procedure of example 1 was repeated with the difference that the
division of axial grooves on the rubber coated lamination roller is changed
from 2.0 mm to 1.0 mm with the iand being 0.5 mm. This also produces
flutes in B by the shrinkage of A. The height of these flutes is measured to
20 be0.25mm.
Example 3
The film produced as explained in example 1 was air-heated to 115°C
while the edges parallel to ply A's flutes were fixed between clamps, which
however were set up so that they allowed ply B freely to shrink. Hereby the
25  wavelength in ply A was reduced to 0.8 mm.
Example 4 |
The laminate of example 1 was subjected to the procedure explained
in connection with figs. 14 and 14a, however since the two rollers for
perforation were only about 400 mm long and constructed for short
30  experimental runs its was possible to simplify this construction. The wedge

formed spikes (202) and (205) were made as one part with the steel sleeve



carried out inline with the first.series). 15 The lamnate with nutually
di spl aced patterns of perforations on its tw sides was converted to a
smal|l bag and there was filled about 10 cm water into the ba% whi ch was
suspended WO 2006679 franes hol ding the bottom strai gRETEBIOYBINU, |y and
allowing the water to drop down. The water continued to drop until its
surface stood 20 nmover the 20 bottom then it stopped dropping. It can be
concluded that the fine capillary channe % in the laninate could wthstand

20 t cssure dye to theiy fi dr,ophobi tjes. It
"o hoted that (B chareiriRsr PihernuBiie Aprgaa HARR e Lk ehEied 05102502
mentioned in tbﬁaéirﬂgre%ﬁéﬁthﬂthéQ-éﬁhbﬁdheﬁi ¥pdky tﬁnﬁdlsﬁ.lt'ﬁ(i'e 8Bgedbsthe flat, has

been found to show 25 simlar properties when the flutes are simiarly fine,

t he perf orati owedge-formsdsnikes extandeshg&ommeryonddhiseroatingl The lengfhicir i y

hydr ophobi c. ' t : r ' | 6 t ply)
cannot be mdgﬁ]\ﬁ\%gﬁé%%gw J@?;@B{pgﬁqtﬁ%at}ﬁhg%Ha@gﬁ% tgd% 158 q’%ﬁgfﬂlééarrpl e
i [l ustrat eg ustengperafuiré okane sfoad:@bﬂirklégidichVechﬁmﬂwaJ TheAlistangy oduce a
2-ply A/B in which Ajis non-fluted and Is transversely fluted. WO
2004/ 054793 PCirrrropile da sach of ite 4neighhoseewas 40im; measyrad fiamiedgexanmpl e 1
except for the_ § Aduhf.erence that rollers (6a), (7), (8), (9) and
(10) are excharrﬁéae]@gtt)éfgg{;r%gﬂﬂalfefol | ers (reference nunbers here renain the
sanme) and roller (67heiaminatgpivas first\petfbrated ohlope sideitd formrafitst patternpfevent
over .it. The s rubber-coated rol]e IS the sane

the filmfromsli 'pi_ng . r f 1{0

as in exanple E,erfg?é'.o $.tther iR g Secrad saparate Bracess g dor e %ﬁ‘fﬁ fAM a0 mm and
land 1.0 ( i e | rubber
coated roller %?Ci?rml éatfeﬁfi?;fgﬁﬁot e rsr'at é‘ﬁiﬁgéhﬁgéggﬁd ?%%%%%?ﬁ?ghgﬁyppl I ed
wi th axial grocorisoltsd that thie sconchpattech dfgpetfotationsifitied a@rredlyl with the(fisst) and

7 kept at t t whi | N 8), .(9 10 d (11
Cont rol 1 ed at  PRESTORGE Menriur siiRlecrieh Sebvedr e e satieier Wfur e o) =
roller (12) whpgdrtieapheatisio thefberBrd d8fesd Bf pérforBtieds Shoulaidf eBusathedY

rollers 14a and b essentially elimnates its tendency to
carried out in line with the first series).

15 The laminate with mutually displaced patterns of perforations on its
two sides was converted to a small bag and there was filled about 10 cm
water into the bag, which was suspended in a set of frames holding the
bottom straight horizontally and allowing the water to drop down.

The water continued to drop until its surface stood 20 mm over the

20  bottom, then it stopped dropping. It can be conciuded that the fine capillary
channels in the laminate could withstand 20 mm water pressure due to their
fineness and hydrophobic properties. It is noted that the laminate of my
copending patent application WO-A-02102592 mentioned in the
introduction, in which ply A is fluted and ply B flat, has been found to show

25  similar properties when the flutes are similarly fine, the perforations are
similarly arranged, and the material is similarly hydrophobic. However in
that case the perforations in ply B (the flat ply) cannot be made in the same,
very practical way.

Example 5

30 This example illustrates use of shrinkage of longitudinally oriented ply

A to produce a 2-ply A/B in which A is non-fluted and B is transversely fluted.



transverse shrinkage, is controlled at 90C. 15 The conposition of both
plies, and the cold stretching prior to the "fig. 5 process"” is exactly as
in exanple 1. Like in that exanple the transverse orientation in ply Bis
achi eved bwowbgesagpsshort | engths of |ongitudinally orPenEeosHISAIIt oget her.
Rollers (6a) to (10), roller (12) and rollers (14a and b) are all driven at
20 the same circunferential velocity, while roller (11) is driven by roller
(10) and the other rollers are idling. B# the heating of ply (A on rollers
(8), (9) and (10) it acquires a high tendency to |ongitudinal shrinkage,

but since counthe proﬂeﬂeresisﬂbeaam)asfmrexampled)emepte‘ost edmpasiait (10) the

bonding s oot APtRhada By Pahd7h 1k (a0 B exchemioed B i e Causes

B to "buckle upllefsyréferére rhﬁﬁty@%ewﬁerﬁém%éisaméyéndTblué (63} R&UppUEs the
| am nate a tendency to curling but that tendency is essentia el i mnated

by roller (13)Wtﬁme rubbe&@wtergﬁtlewtmem@ntgheflhnéromrﬁ@pﬂngmaven lhnTh%tte

CransversePy ot PERTEEPEHYOMY CHILRIESHER A5 el Vi B SBTR Jot, /s
WD 2004/ 054793a>E?§1ngrEBQé§)67 Bich0Da mrﬁ@ndqhv&!l VB thm. Lamthiscase evgsamé effeot
monofil mformed or multifilmformed d>5r and anot her nonofil mformed or

mul tifil mforngdn Be pchisyedviheniiae fH’tEber@@ﬁEﬁ llag(1d) inhatandibeanatebingopl ast i ¢

DOLLEC ek, Sep ety daieanul i oRao e 0otn il B ¢ oL

a first side orfnnA. characterl sed in that a) B also has a fluted

about "30 8B To and RASEASRGETSHG) BES kRS FUrGVE toAPPRILTENNR IS ) 1. sai d

11 et 8 S Mg i et i

i) directly A temp@ratuge ef;tQilBr(’&)wlcmpmh‘ghtseplyeﬂmmiduemothealyleatSon A and/ or

B introduced by rollers 14a ahd b essentially eliminates its tendency to
transverse shrinkage, is controlled at 90°C.

15 The composition of both rplies, and the cold stretching prior to the "fig.
5 process” is exactly as in example 1. Like in that example the transverse
orientation in ply B is achieved by welding short lengths of longitudinally
oriented film together.

Rollers (6a) to (10), rolier (12) and roliers (14a and b) are all driven at

20 the same circumferential velocity, while roller (11) is driven.by roller (10) and
the other rollers are idling.

By the heating of ply (A) on rollers (8), (9) and (10) it acquires a high
tendency to longitudinal shrinkage, but since counter-rollers hold (A) firmly
to rollers (6a) and (10) the shrinkage takes place after the lamination with ply

25 B, and since the bonding is established along transverse linear areas, this
shrinkage causes B to “buckie up” to flutes between the bonded areas. This
also gives the laminate a tendency to curling but that tendency is essentially
eliminated by rolier (13) due to its slightly waved surface.

The final laminate consists of flat longitudinally oriented ply A and

30 transversely fluted, transversely oriented ply B. The wavelength of the flutes

is about 1.5 mm.



1) established through a separate thin bonding film or is iii) through a
fi brous web adapted for bonding, and c) the wavel engths of the flutes in A
and/or B are no longer than 5 mm and the wavel engths of the flutes in both
A and B arewiogosraskmd 10 mm 2. Lami nate according to cPEI/EP2003/015001
characterised in that either the thickness of each of the said plies is
generally the sane in bonded and 20 unbonded zones, or at |east one of the
plies exhibits first solid-state- attenuatd zones extending parallel to the
flute direction, each bonding zone mnmainly being |ocated within such a first
attenuat ed zone whellBIMSch first attenuated zone is understood as

delimted by the positionp . thi y r § t he

m ni mum t hi ckness ofsl‘t hi &3[5’\%}?%%9%%3%24 @‘éﬂﬁ'ﬁlt&%%?e‘ﬁﬁ%'gﬂ'ﬁ’zﬁ@@%t he
ply's maxi mum tRj ﬁhﬂ%ﬁ&th&rﬁdn@fitdﬂ%mﬁmaﬁbltifimmmwaiokﬁfi (Bpb6th rainlyani nat e
according to claiml or 2 characterised in that the flute wavelength in
each of the tws§oppisting of ofientapledherpeplastigpolyner matarial, iRVhiah AdasAn 3 mm
and still re ef erabl y..no t 2 : ' fall to any
of ‘the pr ecod Ml ArTRSHER T En ARG Sl Blaghesfey bARAMAERRAIA O L°, 1O
curved | ength dfondinfjlzohes tosthe nréds @08 AirsDSidE 9BA PEBr EPe(xER/iI0IBH01 46 aver age
at | east 5% and pref erab%g&gl east 10% | onger than_the |inear _wavel ength,

the curved | ength bdng 88 adluted cerfigueation the fluteqdirgrtion i Bough t he
Cross section I VAN 1+ Righo ; : o | urve
lies in the m géﬁ@née'%nm%@éltrﬁ@ q vvorglﬁf%g@és@opaﬁﬂ%ﬂgﬁgaggﬁgr%Lgnmrﬁmés
accordi ng to cldiieatidn of Azarathe rseikbonding kanes beiap dnethstcrestaof tife firat sidpl i es

the said avera | s at least 15%.6. lLam nate according .t.o y of the
precedi ng 9 ai ﬂfd topreAYce é??@é’a’dmg ‘f’h&iﬂet W@%%ﬁ‘e?ffsgﬂéﬁ Og&ﬁdi ng zone in
at least one of thep)twofd b@fedive POndiRgFs than 15% preferably no less than
20% and still nore "10 preferably no | ess than 30% of the flute wavel ength.
7. Lanminate according toilany directhieA o Boand egjablishiegdhrough=a lamisatianed i n t hat

the flutes in at | east one of .t jes are evenly formed and extend in
a generally rectilinear sham!ay@?ok%aﬁ’é/o?é,

ii) established through a separate thin bonding film; or
15 iii)  through a fibrous web adapted for bonding, and
c) the wavelengths of the flutes in A and/or B are no longer than 5
mm, and the wavelengths of the flutes in both A and B -are less than 10 mm.
2. Laminate according to claim 1, characterised in that either the
thickness of each of the said plies is generally the same in bonded and
20  unbonded zones, or at least one of the plies exhibits first solid-state-
attenuated zones extending parallel to the flute direction, each bonding zone
mainly being located within such a first attenuated zone whereby each first
attenuated zone is understood as delimited by the positions where the
thickness is an average between the minimum thickness of this ply within the
25 first attenuated zone and the ply’s maximum thickness within the adjacent
non-bonded zone.

3. Laminate according to claim 1 or 2 characterised in that the

flute wavelength in each of the two plies is no more than 4 mm, preferably no
more than 3 mm and still more preferably no more than 2 mm.
30 4. Laminate according to any of the preceding claims

characterised in that in each of the two plies the curved length of a fiute is on




8. Lam nate according to any of the preceding clains, 15 characterised in
that the flutes in at | east one of the two plies while extending mainly

al ong one direction, are curved or zig-zagging and/or branched. 9. Lam nate
accor di ng tWO2894/054798 he precedi ng cl ai ns, characteri seder€TEPIas/015d0e | Ut es
in at | east one of the two plies while 20 extending mainly al ong one
direction are differently shaped in a pattern which gives a visual effect
showi ng a name, text, logo or similar. 1046 Laminate according to any of the

preceding clains, characterised in that at |east one of the two plies has a
metal lic or iraesagent leagt 5%sandpreferabhnas Igastd9% langenihandhedineaol ours. 25
M A nat e agaadha e EfvedlerdifbAnGIRdeAoqd 36 Mo lenbiRERL LS el 11

that the main |rect oh In whi'c tes exten general ly

substantial |y thesurntiecstbes séctionhef avaii Alut waesd Inetuding e isdndihgzoheit es  of B
extend. 12. Lani pate accord| ng to claim11l, characterised in that one of 30
the said two dwhisBupssliesindheiniddie hesween the twa sHriaces i éme RY. di recti on of

to any of the. pr ece ng I R st g 7GRl Mliracfishlin YRITBL RABE P T

attenuat ed zonese ofsadcﬁhesmhmsaldrayerageasmleastS5%)I ecularly oriented mainly
in a direction parallel to the di re&tlon ts flutes or. in a direction

close to the |latter®as dé@'l”ﬁ*%%?f'oﬁ ng ke ?ﬂY(Q@ ePrecediag claimsy api nat e
according to ¢ ﬁér%tﬁ%aegwgﬁl Itrgé o of é‘aéH"@éncﬁh@Eéﬁe irPat I?QEF&HJ .8fthy oriented

and B's orient st attenuat Zones | such zones are
present is hi gtwerplidsais nd lssaﬂmm‘@’bpprie&rahlyimlesathma%nand dtilt sore on

outside its flrs enu |f S zon e present, the said io
two orientdti off$ ?T@H'Y %5’330 tgﬁﬂp{ﬁ‘%@\é&?@[‘ 15. Lani nate accordi ng
to claims 13 or 14, 7.Charl§§fﬁﬂat§§&dr&ngrﬂ@bn hﬂle)’pr%bgdhgrb‘ﬁélﬁ@ in Ain a
direction parallel with its flutes an he yield ténsionin Bin a

di rection par athafacigrisadiim that the tstes pahleast ene dhiettwotphies ére syenly
formed and extend in a generally rectilinear shape.

8. Laminate according to any of the preceding claims,
15 characterised in that the flutes in at least one of the two plies while

extending mainly along one direction, are curved or zig-zagging and/or
branched.

9. Laminate according to any of the preceding claims,
characterised in that the flutes in at least one of the two plies while

20  extending mainly along one direction are differently shaped in a pattern
which gives a visual effect showing a name, text, logo or similar.

10. Laminate according to any of the preceding claims,
characterised in that at least one of the two plies has a metallic or iridescent
gloss, or the two plies have different colours.

25 11.  Laminate according to any of the preceding claims,
characterised in that the main direction in which the flutes of A extend is

generally substantially perpendicular to the main direction in which the flutes
of B extend.

12.  Laminate according to claim 11, characterised in that one of

30 the said two directions essentially coincide with the machine direction of the

lamination,



section of the respective ply and determ ned in non-bonded narrow strips at
15 an extension velocity of 500%mn', is no |less than 30 W, preferably no
| ess than 50 MPa and still nore preferably no | ess than 75 MPa. 16. Lanmi nate
accor di ng two moyosafest he precedi ng clains, characteri se®CIEPIIGNIBIhas a

| ower coefficient of elasticity than A, both as neasured in the direction
perpendi cular to the flute direction of A 20 17. Lam nate according to
claim 13, characterised in that the choig®e of material for B and of depth
of A's fluting is such that by stretching of the |am nate perpendicular to
the direction of A 8.fl dtamigateadoording tpanyof thetpreeeding demisng has

di sappeared, B still .has.not, K unde n n i gnificant .plastic ,

def or mati on, . SEkadededinat A ovtsite s fratetiaiated pones K Sughepien g g,

Lam nate accor gisagnt f mbRicl)ahy orihtéd mhihly '@ bREERI S&@IIEMo A8 direBtiorPut Si de
its first attenuated zones 1f "such zones are present, has a main direction
of ol ecul ar oofiitefiutes oninpadiaettidn close tethei latien amdetermirted by shrinkage in a
direction cl OSF Fo the latter as provable by shrinkage tests. 19. Lam nate
accordi ng £o ci®§tm 13, characterised in that Ais 30 conposed of several
films, and the sai di4rai n hihafd aor@ihg WLRGH1B! ch¥Padiite8I IR B alsois
PCT/ EP2003/ 015001 48 orientation, is the resulfant of different nonoaxi al
or biaxial orieotesulaslyoriented and 88 drigntatien ogtsidsnits fingt attenuateg zanes érent | y

Comosed of - seRaTLForEn A1 Prasttds bckr Merta § =P isedortin Baedfeon 1< «ne
5 resul tant of diédtioprsinsidemedret attertbtdd 2ofieslif SUdhefbrRisi AB8PréseritNbesaidl fil ns

optionally nutually differently directed. 21. Lam nate according to any of
the precediong Braeientatipngmbeing observabla beshrinkageiestss are present in at

at tonuat ed ply ext oht i 1 INERR ST TRRITEAs 13Tk 14 chiialid el Bat

correspondi ng #wrngseldaénsion i Adnianditection pakaliall asthafrgevbnd/oe ths yield he
extensi ons within, each non-bonded zone are, |limted to a total w dth which
| eaves nore t hignsieR ip Bin adiediast Raralielwikvits Butes, bethiefarungio theerastt h of

the non- bondedﬁé&@:ﬁscﬁﬁhé'%spté%{i\?@?%g ger;tgﬂ?{iﬂébriﬁ honYohBBHH=FOWSRBs ot Nese

wi dt hs being t ances neasu »
15  an extension velocity of 500% min™, is no less than 30 MPa, preferably no

less than 50 MPa and still more preferably no less than 75 MPa.
16. Laminate according to any of the preceding claims,
characterised in that B has a lower coefficient of elasticity than A, both as

measured in the direction perpendicular to the flute direction of A.

20 17..  Laminate according to claim 13, characterised in that the
choice of material for B and of depth of A's fluting is such that by stretching
of the laminate perpendicular to the direction of A’s fluting up to the point
where A’s waving has disappeared, B still has not undergone any significant
plastic deformation, preferably B comprises a thermoplastic elastomer. |

25 18.  Laminate according to claim 13, 14 or 15, characterised in that
B, outside its first attenuated zones if such zones are present, has a main
direction of molecular orientation parallel to the direction of the flutes or in a
direction close to the latter as provable by shrinkage tests.

19. Laminate accbrding to claim 13, characterised in that A is

30 composed of several films, and the said main direction of molecular



15 curved surfaces. 22. Lami nate according to any of clainms 1 to 20 in which
first attenuated zones are present in at |east one of the plies and in

whi ch the bonding zones are generally coincident with the first attenuated
zones. 23; Wworsosessesaccordi ng to any of the precedi ng cP&THEP20¥09Ich 20
first attenuated zones are present at least in one of the two plies
characterised by a second solid-state-attenuated zone between each pair of
adj acent first attenuated zones, said sed8nd attenuated zones being

narrower than said first attenuated zones and | ocated on the non-honded
crests of the oriantatian, ieihg resyitantof differentmenpaxial OF Siaxial prieptationsdd t he

precedi ng cl ai plies exhibits
sol i d- st at e- attﬁgr’?ﬁgﬁgm&z@'gggg hat ac%”g(r)(ﬁ@%rgﬁﬂ)? ﬁﬁ?‘%ﬂg@ the first attenuated
zones of the ply arz attlemindtedaczordihgto élbtm anr&hanamthbeﬂne&fatBrissuch zone

is less than 75% of the maxi num t hi ckness ereggl in the non-honded
zone, pref er abfaMPQsed af seMersh fins @nddhe said "B?'@fcgr 96 of egientalign ISB® of t hat

maxi mum t hi.ck Lhat e
accor ding To oty enie St ool BTt grithitohs i f B % "2 2na &
consi st of matmtlomblly\kﬂmlhallysdiﬁerieaﬂyailrbetedt room tenperature, preferabl y

they mainly consist_of polyolefin. 26. Lam nate accor.din toa f the
precedi ng cl ai ns, £eharl &WRRteR6F0rding fpany ﬂfgth?r%?c’?f{iﬂgl img plies A

and B is effe%@ﬂattéﬁua@éwéoﬁeé AN re BB agleagféﬁ&ef{r@/ﬂro ﬂﬂesat | east one of

the plies, formed 1n a coextrusion process. . Lam nate according to any
of the precedlg@rad:tense;d in ﬂ:llahlfat;!l:bzolsmjoﬁa’ttamlatedaplylaamd inteenf the plies

conprises_a barrier rotection st en of ot her
Gasbous miber | GRisves difbgiontiaroRf dof BeREsHobeing P bipe R iAo o e
characterised pohdddrdorls df‘?ﬁ’éb Tysﬂ{éae)@énél&‘?s Withih@achmdBoded’Série &gl €S are
flattened at intervals and p erably bonded across each ones entire width

at the fl att eliraited tﬁc@totamldtmwnmhdeaw moke thenday affand pretarablyme les®sed
pocket's. 15 2%ah5oD3} frie ViREPEF Ao DoRE as A RIS RHG B8 ahff afhat the

attenuated zone, these widths being the distances measured along the

15  curved surfaces.

22. Laminate according to any of claims 1 to 20 in which first
attenuated zones are present in at least one of the plies and in which the
bonding zones are generally coincident with the first attenuated zones.

23. Laminate according to any of the preceding claims in which

20 first attenuated zones are present at least in one of the two.plies
characterised by a éecond solid-state-attenuated zone between each pair of
adjacent first attenuated zones, said second attenuated zones being
narrower than said first attenuated zones and located on the non-bonded
crests of the respectively ply.

25 24. Laminate according to any of the preceding claims, in which at
least one of the two plies exhibits solid-state-attenuated zones characterised
in that the first attenuated zones of the ply are attenuated so that the
minimum thickness in such zone is less than 75% of the maximum thickness
of the ply in the non-bonded zone, preferably less than 50% and more

30  preferably less than 30% of that maximum thickness.



flattened portions of a nunber of nutually adjacent flutes or of all flutes
are in array. 30. Lam nate according to any of clainms 1 to 23 characterised
in that by the choice of polynmer material or by an incorporated filler or
by 20 ori eMQ2004954793he coefficient of elasticity E in afCIERI0IBHELf t he
plies, neasured in the unbonded zone of the ply in the direction parall el
to the flute, as an average over the unbonded zone is no | ess than 700 MPa,
and preferably no | ess than 1000 MPa. 3M9 Laninate according to any of the
preceding clains, 25 characterised-in that at |east sone of the channels
formed by the flutei n LAMiBgtg ascoiging ko amapiiBePracsding claiMsed to pockets,
contain a fi! |49, 0BHEL Al ihafiA oI bGHYSH & mdtbREGWich i bAGRBbIEPA! bt d
form 32. LamTrate accordrng to clarm3l, characterised 1 n that sal

material is a tehrpeeatues,iprefefably traydaainit eordést of polyelsfime packed in or 30
protected by the |aninate, . referabl,llx an oxgtg‘gn scavcﬁnge{ .or ethylene
scavenger, a bioci 8- s/amiBateAcording fQaNL P tHERTeFeENGSaimScor r 0si on

i nhi bitor & GZ%QJ%/ ; [ ' kahi ng
agent, opt %{?n% sdsfiied fﬁear orgtg ﬁgﬁgjbeest\tﬁg%r? gﬁseéalfrﬁi gﬁgﬁ%{iﬁ?es to
enhance t he efthemighod lowdrdngltieg eudace layer 68 at least one of thecplias, faymed iargy of
the preceding cl ains characterised in that both A and B are supplied with
a multitude ofCOPXYUSIOBRIPFRSSs, whereby the perforations do not reach into

the bonded spots, #nd fhniRglel &cdtdiAgto by 6f feSretédihgefsims om t he
perforations in B so as to cause gas or |1quid when passing through the

| ami nat e, to rcharactérisedircthat ahleasona oithelpliee compnises Bl harper #im, €.g.tfor t he
mai n surfaces of tqlie | ami n?te; t he t&hannel s forned by the flutes may be
closed t otPor nPIOLRSHRNAT2N 93Ya4MLQ% RRPEIRTRMBINAGTR: ¢1 ai m 33, characteri sed
in that the channelg orpaiskeRtsccordihgitd'ahy bf inepreBédingdaimdapt ed to act as
a filter material by hol ding back suspended particles froma fluid passing
t hr ough t he cmaéﬂ%@gillpﬁﬁgét leagt sqrae ghthefidepreneer belh-Rliestaifiger capabl e
of absorbing ' ' ' | ' ' iller
@%tltérp%%];aﬁgrﬁtgﬁ% %B%f&%blﬁb@@@%%&oé& oSYF Bk Bhre Wikt a

15 optionally or ~yarn
the flattened locations to make the two arrays of flutes form closed pockets.

15 29. Laminate according to claim 28, characterised in that the
flattened portions of a number of mut_uélly adjacent flutes or of all flutes are
in array.

30. Laminate according to any of claims 1 to 23 characterised in
that by the choice of polymer material or by an incorporated filler or by

20  orientation, the coefficient of elasticity E in at least one of the plies,
measured in the unbonded zone of the ply in the direction parallel to the
flute, as an average over the unbonded zone is no less than 700 MPa, and
preferably no less than 1000 MPa.

31. Laminate according to any of the preceding claims,

25  characterised in that at least some of the channels formed by the flutes in A
and B, which channels may be closed to pockets, contain a filling material in
particulate, fibrous, filament or liquid form.

32. Laminate according to claim 31, characterised in that said

material is a preservative for goods intended to become packed in or
30  protected by the laminate, preferably an oxygen scavenger or ethylene

scavenger, a biocide, such as a fungicide or bactericide, a corrosion inhibitor



35. Lam nate according to claim34, in which by choice of hydrophobic
properties of at |least the inner surfaces of the channels or pockets forned
by the flutes and by selected snmall spacing of said channels or pockets,
and choi cewaf200dms4dBSt ances between the nutual |y di spl aBEWERDOHEISHUr at i ons
in A and B, there is achieved a desirable bal ance between the pressure
needed to all ow water through the lamnate and the lamnate's capability to
allow air and vapour to pass therethrougl0 36. Lam nate according to claim
33, characterised by a nap of fibre-like filmportions protruding fromthe
borders of t heorpefireexiingoisbingfagent, Gfiohabys witb miorceperiortiors establisheadini nat e.

37. Lam nate agcqrdi to claim 3 r .36,, used as a sanitary backsheet,
preferably on't G%P%ﬁg %ﬁ‘aage_éh%ﬁé%‘ﬁ Of SRIGRSGESTVA Y& patient during surgery.
38. Lam nate accor 4919 Y@nfihate"Bcderdin ﬁﬁaryiéﬁg%fﬁ%%éd?ﬁg‘h?ﬁmgﬁ of 30

bui | di ngs. WO 2004/ 054793 PCT/ EP2003/0150 : 39. Lam nate according to
cl ai m 33 or 34chasacterisedhinghat bothiA and Braretsuppliedwitiva multitedeels but hol ds

fine particles back. 40. A ha de. fromthe |.anm | any of
the ol ai mse 1 RECSTon, wertBrrEatr rore s ot BpEE o 356 BhdeiPsndla ™o

maj or surf acesafy tHeloridratier® iArRagLdispiabed frbRT therpbrordtisnd i B e akltoit es on
the other major surface of the bag. 41. Method of manufacturing a | am nate

of a f : st norﬂﬂusergaslcnrdig_uid whemrprssing through heilaminatai thrun @ distinge
or' ent abi ot nelyst AL e P it o R Il PRE PR e o o

waved fl ute caganpelsaforrasd bgnide flufes m@cbediogky tofortn pockets, side is

adhesi vel y bonded i n bonding zones to the crests on a first side of A in
whi ch furifer the wifved LAmipatesagegrding bo eleing ge, eharactedsed inthab ihg g py t he

use of 2 o OQUERrLAl dtockBd i Tirt AARMENGAAKIEY 16 et SeaTMr Ml

carried out r heat” and pressure use of a grooved roller,
15 char act er i smdholdinghzdackaguspberded partidlgs| fyom bShiid pagsing thraugh tesl

configurati On’cl‘%enre‘esbgr pockets or is an absorbent or jon-exchanger capable of
absorbing or ion-exchanging matter dissolved in such fluid, said filler

15  optionally being fibre-formed or yarmn-formed.

35. Laminate according to claim 34, in which by choice of
hydrophobic properties of at least the inner surfaces of the channels or
pockets formed by the flutes and by selected small spacing of said channels
or pockets, and choice of the distances between the mutually displaced

20  perforations in A and B, there is achieved a desirable balance between the
pressure needed to allow water through the laminate and the laminate’s
capability to allow air and vapour to pass therethrough.

36. Laminate according to claim 33, characterised by a nap of
fibre-like film portions protruding from the borders of the perforations of at

25 least on one surface of the laminate.

37. Laminate according to claim 35 or 36, used as a sanitary
backsheet, preferably on a diaper or as a sheet for covering a patient during
surgery.

38. Laminate according to claim 35 or 36, used for insulation of

30  buildings.



under use of at |east one grooved roller the flute direction of the second
ply is made at an angle to the flute direction of the first ply and the
said bonding zones are established on the crests of the first side of the
second pl ywm208905478r oduce spot bonding with the crestsPERERW3PINY: side of
the first ply, b) the adhesive bonding i) is directly first to second ply
and established through a lamnation |ayer on at | east one of these plies;
ii) established through a separate thin Bdnding film or 25 iii)

est abl i shed through a fibrous web adapted to the bondjng; and ¢) the

wavel engt hs of the-39.ut ésamlﬁa@cﬁwoﬁﬂm@tp elpln 38 ar Gyesed @A 9eotPH®  and t he
wavel engt hs of\ﬁiagﬁ afIIBWS | ngpttogrsacslsm i ﬂ@tgq%gepérﬂgeg!ﬂag ~are no longer than 5

mm 30 42. ©Met accor racterised in that the filns
constituting at | ea4d. on®baf mdue frov the iapsinatecactadding Yo ang of thsd:laimsi h vvhi ch

WO 2004/ 054793 PCT/ EP2003/ 015001 52 there is CP xtruded, a I h‘tﬁ

surface |ayer @ m&gﬂﬁéww tes\Qn g, P %Wm@pﬁau ?C% in body

of the pli r i n that
|e36%%n3|é Ofﬁi{&?fgrgl Bfeul t Lr?é litdd of'tné Btndi ALBF taderer

the two p IS orientable at roomterrperature
s preferably ttheyami nly consi st of polyolefin. 44. Method according to any

of clains 41 to 43 aracteri,sed in hat I’IOJ’ ai d ndin rocess
at | east one of sai ?l@gﬁ]og OSHFW %‘itt‘éﬁ"ég é?maai%eﬁ %Fﬁﬁﬂmﬁ&“g to form
first attenuat &%&ﬁmﬁﬁ-fwwpl?wwwédr@l mbRofil@rHel &F hadtifln-Reinba rpnyaf
fluting in the ply, said stretching being generally so perpendicular to the

sai d di r ect i onbathdnaintyr ¢arsisting qﬁermatablatrteenoplasm pokymﬁr material i wbich

ol | or for0] ant i Pony RES bRk ool 48 RKkcoRT v} BT BECT o o o

for stretchingsidg isH8Resivaibohbied lrﬁm’fdlﬁ@ﬂen&f tdpacirasts 'oni afisst siecsfres
| ocated within a first attenuated zone Met hod according to cl'ai m 44,

characteri sed inwhigfurtherdhe waved flutg %tELFCt‘t"ﬁeOfftB? fisstirbhisdprped by the use
attenuated zongs, oANRERGHISE Bnd thdE88 Hofding with the second ply is carried out

under heat and pressure and also under use of a grooved roller,

15 characterised in that

a) the second ply also is given a waved configuration, whereby
under use of at least one grooved roller the flute direction of the second ply
is made at an angle to the flute direction of the first ply and the said bonding
zones are established on the crests of the first side of the second ply to

20 introduce spot bonding with the crests on the first side of the first ply,
b) the adhesive bonding
i) is directly first to second ply and established through a
lamination layer on at least one of these plies;
ii) established through a separate thin bon.ding film; or
25 iii)  established through a fibrous web adapted to the
bonding; and

c) the wavelengths of the flutes in both plies are no longer than
10 mm, and the wavelengths of the flutes in at least one of the plies are no
longer than 5 mm. | ,

30 42. Method according to claim 41, characterised in that the films

constituting at least one of the two plies are made by coextrusion in which



roll ers produces second attenuated zones which are another series of solid-
state oriented narrow zones in the sane ply, parallel wth the first
attenuated _zones and narrower than the latter, while the grooved rollers
whi ch produ®® ¥B/%4794 second attenuated zone are coor di nBEEEPAOIPISIHE
grooved rollers which produce the first attenuated zones so that each
second attenuated zone becones | ocated g;nerally in the mddle between two
nei ghbouring first attenuated zones. 46.°4\vet hod according to claim44 in

which the lampation layer iis 25 heated to the |am natjon tenperature by
heating from tmr%b%p%@de?@éow npﬁ@gpqwgcgﬂﬁyqrﬁomgéht Rdemi@YQP at ur e of

the | am nati ngwft%dteéqyﬁg%ﬁ{’\ﬁgﬁ tﬁ&hﬁm &théPRedi Imin the first attenuated

zones is such as to a amnating layer to reach said | am nation
t enperature whil st 4%e tMethodessonding tchelaiph ¢1 on¥2j dearabterised dm that éae zone

which is in conptact with.the crests of the 3 rooved lLam nation roller is
such that the 'fﬁoﬁ?%ﬁ'ﬁté&%é'}at%rdﬂ'%%@ Fr?é'ﬁﬂ%%éﬁ?%ﬁ%ﬁp?f P2003/ 015001

53 attenuated gmag%ﬁey%aiﬁ?%sggbpb&thion t enperature, where the
first attenuated zones and the bonding zones becone general |y coincident.

47, hNEt Podhaccordi -t olllﬂﬁV\QdfaQﬁpﬁiimtcganx of Giéimsfﬁ‘at% 3 ehprasterised ifhat t he
. O Fate ; t
Pt ot the. h gnibal PESGfole Spic PRbGRe Pratses ot 1rathone B BB MBsdE shitFstitd e °

preferably no g@stehédfndrrédwHdned & fdvlirochtrpraid mésQNﬁiElMa@éFéfa’ﬂlem 41 to
47, characterised in that prior to the formng of the waved flute structure
and if the met tk@cﬁelwtedalr&pﬁ@ afiflutingde the plyuseid streteiing PEtg generally f or mat i on
of the attenua ] L. L Las. t | ne of
the. pl o Bre- betbef BRGR e i dieklinh ahit ARt ER Helyps f8 B of G0Vl \C
resul tant mai nrallerebbthadiffefent frohretheajrooved mollstioh larhinatien nencethaetid al |y in

the direction which is selected to . beco its direction of flutipg. 49.
Met hod accor di BPVEdEAlerdpr aminaeris WBFCHg?tegWﬁ&h@Peﬁquéﬁt cpfrgroq)\ée_cpt hat at

| east a part o geslenf | bh! of BBA wo plies,
Is carried out F%lt F%froqt%ﬁrg&f@ﬁﬁ nat i cl?né éﬂﬁhégre%ap Zgﬁ;éi rflgggce“(PI frh%]iﬁl other ply in
a direction ebsesméesldoaterwitleind finst atteriumtedhzome.edet er mi ned directi on of

such 15 45.  Method according to claim 44, characterised in that prior to or

after the formation of the first attenuated zones, another set of grooved
rollers produces second atténuated zones which are another series of solid-
state oriented narrow zones in the same ply, parallel with the first attenuated
zones and narrower than the latter, while the grooved rollers which produce
20  said second attenuated zone are coordinated with the grooved rollers which
produce the first attenuated zones so that each second attenuated zone
becomes located generally in the middie between two neighbouring first
attenuated zones. |
46.  Method according to claim 44 in which the lamination layer is
25  heated to the lamination temperature by heating from the opposite side of
the ply, and in which the temperature of the laminating roller and the
thickness of the film in the first attenuated zones is such as to allow the
laminating layer to reach said lamination temperature whilst the thickness of
the ply outside the attenuated zone which is in contact with the crests of the

30  grooved lamination roller is such that the lamination layer outside the



flutes. 50. Method according to claim44, characterised in that a suitably
20 distinct.stripe formation of the first attenuated zone is established at

| east in part by giving the crests on the grooved stretching roller

i nt ended t ovgeoodosaz93 t he stripes a tenperature which i s POTEPISOEAM t he
tenperature on the crests on the other grooved stretching roller and/or by
giving the crests on the grooved stretching roller intended to produce the
stripes a radius of 25 curvature which i $3smaller than the radius of
curvature of the crests on the matching grooved stretching roller. 51.

Met hod accor diatignusteshzonsfdegsanatgeadh saiddaningtian nperatwe, where thetfirshe f1 ut e

di rect on undaeRCatadsoriie ATt bR PR e8 HeEPRE borsali pboBki g 50 he
ply before |am natiqm t MetHgH agcsrdingto =yl ofemimstatatol 46, ichbedoterisedig VWO
2004/ 054793 PCT/ EP20031015001 54 grooved rollers, the grooves on the

rol l ers being _BQ@GIF&thh(ﬂf”FféQFQ%{Pdéﬂ'éﬁr W@?M?ﬂfu&ﬁsﬁﬂﬁgla@'ﬁﬁt'% ongest 60 with
th [ t hat
this oty 15 eesle al Fedfionds S M riferebif nfmone AR 1k GRESHN T | o

stretching andnereﬁbreferablyrrm meresthiap . Henngr ooved | am nation roller, these two
grooved rollers being in close proximty to each ot her and hayi ng the sane

pitch when neasur &8 at MetBRd greerdigioanys slaimefleiod (i coataatensgddn mut ual | y
dj ust ed t hy t hod
adjusted in cﬁa‘ @.'1?%%%];'1' of e a@%de@?ﬂ@?%‘rﬁét&ﬁ%?n&rﬁﬂg Afethods of VBt O

according to arac rise 0 passed fromits
exit fromthe dlaigis 44 td 4@ arp osncemlmphdrltutﬂhe]g)rmhbamthe)ailtdmatgd zonvesj

I t I f dt | ,
the or oove T hPaIE oF AIThEoRYIREH IP3e et he Ly 0K SuPRIEFOVER  ng ' r ol | or &
and endi ng w t&léﬂ?&lcﬁfiﬂ%f@oﬂﬁéfh%bﬁﬁhsr e @suﬁéﬁﬂngﬁi difectiBn@fose  proximty

to its nei ghbour or nei ghbours, whereby each the grooved rollers is in
the row has tmlaﬁaﬁprplntwhmhebemaasaeetnlalhrtlnttmmtrectwpwblchv&selpete@ttbonal

t enperature, | Vi usted in the axial direction for
al i gnnment ofat? p'?;er'&%% ffﬂ@f‘hod according to any of clainms 41 to 50,

characterised in Method according to any of claims 41 to 48, characterised in

15 that at least a part of the depth of each flute in at least one of the two plies,
is carried out after the lamination by thérmal shrinkage of the other ply in a
direction essentially perpendicular to the predetermined direction of such
flutes.

50. Method according to claim 44, characterised in that a suitably

20  distinct stripe formation of the first attenuated zone is established at least in
part by giving the crests on the grooved stretching roller intended to produce
the stripes a temperature which is higher than the temperature on the crests
on the other grooved stretching roller and/or by giving the crests on the
grooved stretching roller intended to produce the stripes a radius of

25  curvature which is smaller than the radius of curvature of the crests on the
matching grooved stretching roller.

51.  Method according to any of claims 41 to 50, characterised in
that the fiute structure in one of the plies is established essentially in the
machine direction under a generally transverse orientation process by taking

30 the ply before lamination through a set of driven mutually intermeshing



t hat each grooved roller used to formthe flutes in one of the plies and
each 20 grooved roller used to formthe first attenuated zones in this ply
according to claim44 if such zones are produced, and each grooved roller
used to for¥9200WB543%Bcond attenuat ed zones according to AGEERHBOIPS ch
zones are fornmed in this ply and a grooved roller which the ply foll ows
before and during the lamnation if such roller is used, are rollers in
whi ch the grooves are 25 essentially pareﬁ“l el with the roller axis, and

means are provided to hold the flutes of the said. i he respective
grooves duri ng@rpﬁ\ée%%‘s&bg‘? PERAVEREN "BB§‘P‘iqr6§?ewge9'@puwfé3r;hqi‘9§§a’§e formed to

the position I bPBt leakEs0° rofiéd dkidol di ng nmeans adapted to
avoid a fri ct}lvgﬁg' gr%ﬁ% on t%ete?)? yVthﬁ]r%irng s%? d passage. WD 20041054793

PCT/ EP2003/ 015001 525 5Hiethved modordingoiodiiaion 5h ablapacterterd inthatihisplyded in
that the flutes i hi |y .are .for u of an air jet or transverse
row of air j e;%asﬂﬁﬁaé#‘fecﬁi\f &8%‘[' .%'{fﬁ?ﬁﬁg‘ﬁ@g&Pg@\?&rogﬁe(?ﬁéekﬁm ?fbdarol ler. 56.
Met hod accgr di \ifingGoférs t6 the bRioVEd Impratior rolfdthase &b Yesovdd rofiefshat first
attenuat ed zones are fornmed accordingly to claim44 by grooved rollers

acting in coorkginain dasepraximite tyeach eler and bavingdbe samel pitahnulerbn, and

sai d coordinatign consists. i aut.o lc fine r | O fulhe relative
Vel oci i1 es betaRstranet oeh Bed Ooididialisfhrsial s bBbe R

characteri sed adjusteain e akialldireztion fist dlighAiemebtthezgroesesir e formed accordi ng
to claim45 by grooved rollers acting in coordination with the graooved

rollers used to prdtfice Methodeiceanding iogiaig 8t charecterisediintiatithisBlyds nat i on
b & "W L : oLt
potneen tAD ropdisel iy fis bl oo E8ad drile offorkb i ingiBigR Bihe

characterised grnoovddlanhinaticr tatler bher dmonasedes of heatad) grooved dfansfee f | ut es
in each ply are flattened i '

under heat and"QeEss the Frooyed P@ieggﬁr% {n%(r}%bﬁpo%%ﬁ'?‘gé’a&l ﬂhgﬁbée‘lé‘iéi’ig{?ﬁ{@; aiblnysai d
Lo bt scc SR SSSAR R U A RAARATL I e By BB
t he fl att eni ngproximityrtoiitschedgitbouirtan neighbours, sdgselmhéath ofathe groeved rollers
15 inthe row has the same pitch when measured at their respective operational
temperature, and being mutually adjusted in the axial direction for alignment
of the grooves.
54. Method according to any of claims 41 to 50, characterised in
that each grooved roller used to form the flutes in one of the plies and each
20  grooved roller used to form the first attenuated zones in this.ply according to
P claim 44 if such zones are produced, and each grooved roller used to form
the second attenuated zones according to claim 45 if such zones are formed
in this ply and a grooved roller which the ply follows before and during the
lamination if such roller is used, are rollers in which the grooves are
25  essentially parallel with the roller axis, and means are provided to hold the
'ﬂutes of the said ply in the respective grooves during the passage from the
position where the flutes are formed to the position where lamination takes
place, said holding means adapted to avoid a frictional rubbing on the ply

during said passage.



| ongi tudi nal direction arranged generally in the machine direction and/or
the direction transverse to this. 60. Method according to any of clains 41
to 59, characterised in that particulate, liquid or fibre-or yarn-forned
mat eri al i svOnéo4msu7dnt o sone at 25 | east of the channelECTHEmMABA1591t he two
arrays of flutes, this filling taking place prior to or during the

| am nation. 61. Method according to claim®60, characterised in that after
filling the filled channels are closed &5 intervals by pressure and heat to
formfilled pockets. 30 62. Method according to claim®60 or claim®61l,
characterised in tiaft Métbed aecorsing fotcaisodd lonavacterisad indhabthierflytese

filling step perforations are, W 20041054793 PCT1EP20 O 31Q 15 .1 56
made 5 ¢ he | AR 2E Reled ofsgi o0 dleiel o AEpSYAEe P ot R P or
part thereof giduid Aah® thelgPodVes @pwquﬁﬁiihgggné}_r to allowair or liquid to
pass through the filli rll\?%trraterial, 63. Method according to any of clainms 41

tﬁ 6f2., char agt eri se#f.i n Methpd accending:to anyefcbaimsrd i 9% mharactgdsedhingt | o|r1§ in
are ot boddecBb{af ARFTAAd 2Bots attborigbdabiial i Bim 4By FarbBed ne P ' oS

di spl aced fromdlibgs astingdn abbairsation wittethesgreovsd riiler Used dsciantiiation) ahd qui d
whi ch passes t-hrough the lamnate to run a  di stance .al ong one or nore

channel s. i o0 6%8id ORPHRAAAGANSISIYIN @ avipmaticdingragulation of e relaliveact er i sed

in that in on : is nelted a nultitude of holes in the
first but not$e||§&ﬁ§§6§tg§gﬁgh%?§ﬁé§§' in the second but not in the first ply,

t hese hol es Dbei ng §%r nivlethpd Geobrding tegeléimib@ cheradtbrséd irsthabkgidand of t he
second pll‘/L with protLeudiE}g’ surface artqs of cg h% éoll B which are noved
at ess_enti&llys?(}?é‘d at NYIRY RO AME JOrIPG FREAURY AP EIMES M'Eol%adacpordi ng
to claim 64, Cm%@écﬁgg;ﬁ\%omﬂiﬁ&ﬁin \Tv@i?ng r?%ye@F&‘é;QUQE@ tQProeRiebsd | ng

flutes of the second protru eferably sharp, surface parts of
a hot roller, fistatenuatedrsores, @ndesaicoodrdinajioniconsistsein arcdwtonajicfiset he

| ami , while heat insulati i al he fl 20 f
cont act 1 ng. t hetasdisp PERe3olve TBIEH Rt E o8kl y. “Che 1 ani nate i s
58

Method according to any of claims 41 to 57, characterised in

15 that after the lamination at least some of the flutes in each ply are flattened
in locations placed at intervals, preferably under heat and pressure sufficient
to bond the plies to each other in said locations so that the two arrays of
flutes together form closed pockets.

59. Method according to claim 58, characterised in that at least

—

20  some of the flattening is carried out with bars or cogs which have their
longitudinal direction arranged generally in the machine direction and/or the
direction transverse to this.

60. Method according to any of claims 41 to 59, characterised in

that particulate, liquid or fibre-or yarn-formed material is filled into some at
25 least of the channels formed by the two arrays of flutes, this filling taking
place prior to or during the lamination.

61. Method according to claim 60, characterised in that after filling

the filled channels are closed at intervals by pressure and heat to form filled
pockets.
30 62. Method according to claim 60 or claim 61, characterised in that

prior to, simultaneously with or following the filling step perforations are



pressed towards the protruding parts by neans of air jets. 66. Method
according to claim64 or claim®65, characterised in that there is drawn a
protrudi ng nap of fibre-like filmportions out fromthe nolten surroundi ngs
of the hol eWOROISEW NG air in between the |am nate and PREERPIOLYL o | er,
where the |am nate | eaves the roller. 67. A nethod of manufacturing a

| am nate of a first ply with a second ply both nmainly consisting of
orientabl e thernopl astic polymer material36and each having one face
conprising a lamnation layer in which the fijrst

' y s nd_second pljes are
conti nuously fetad® in tedaminatg @t l9ast apiopesidetodieinit %flﬁlﬁg m@iﬁﬁﬁ%ﬁ&ﬁfﬁ ayers

S di h ¢ . ; . el Ll
bet ween whi oh noSred] Sipeiitie 318 (A5 cuRGliliRgs & kalow 8t or SR ERE R8s, ' °
PCT/ EP2003/ 0150thtoughrithelfitlinggmaterial.on | ayers becone adhered to one anot her,
in which the second ly is. oriente I nl ransv e f the .machine
direction, and is ge§¥§r§|M§th°Fl@c°°9 e W%Oflt%a@@j{i?oséété@m ection
transverse £0 i oo fHeh& M Aot mafilild Bfodrdratior! i t3é fifst and ih @ Sécdrize

eat - shrinkabl e I n

| am nation rol | ers iI's y 1n a5 shrink girection whi ch
i s general |y paply batllimitedtotareaspwhenedheiwe pliesare ndtdorideitogethen andl | er s

'y heat and .in bandi, i ti NYOUS .
e o e PR g A A S RO P o 1
perpendi cul ar t ga @RIy Y Td’r‘lse erro?%hhﬂﬂvhigﬁgaé’éésethrddq:l Rt ibRihdte % fud 8t ply

is caused to shrink in" solid or senisoli tate in the said shrink

direction, 10 wlistarice aldng ere onthose ghamtelsres fluted with flutes extending

per pendi cular to saifd shrhi direct.io nd | el,e . he

per pendi oW 10 %4, W Rp BRI AR R Py SRR e

ply with a secofiat M sndpidtesBisfip/thepd R iéltdtba aiultlte of Abled ihies firpbastic

pol ymer material and each having one face conpri si n(% a lamnation layer in
[Tl

which is. the petisthesecendply®rin thessegoaddbwhpphingbsimystindy thase Belest o™ f ace

bot ween o sbt opanBIBnaR ey Harie@UliSs oEuf fiRF by Y Bt BBy AR
appl i ed, wher ebprdthgling saifaes parts lofydict rolstowhichddrermdvéd abessentlipeie in

whi ch the second ply is oriented mainly transversely of the nachine
di rection, 3¥nd FamMgeRleciy 3s the laptinaler i nkable in solid state in the

direction transversegs 0 if1atHid £eofdih§fo ciafd 64Scharacterised in that the holes
are formed by contacting flutes of the second ply with protruding preferably
sharp, surface parts of a hot roller, which are moved at essentially the same
velocity as the laminate, while heat insulating material prevents the flutes
20  from contacting the hot surfaces of the roller, and preferably. the laminate is

pressed towards the protruding parts by means of air jets.

66. Method according to claim 64 or claim 65, characterised in that
there is drawn a protruding nap of fibre-like film portions out from the molten
surroundings of the holes by blowing air in between the laminate and the hot

25 roller, where the laminate leaves the roller.

67. A method of manufacturing a laminate of a first ply with a
second ply both mainly consisting of orientable thermoplastic polymer
material and each having one face comprising a lamination layer in which
the first and second plies are continuously fed in face to face relationship

30  with the lamination layers in direct contact with one another between a pair

of laminating rollers between which heat and pressure is applied, whereby



prior to the lamnation rollers, segnentally stretched in its nmachine
direction to introduce first attenuated zones perpendicular to the machi ne
direction, the first ply as it is fed to the lamnation rollers

heat - shri nN&bIB48TRI y in a shrink direction which is gﬁ@l'?aqoi’@}lsﬂgr al l el
with the machine direction, the 25 | am nating devices conprise on the side
facing the second ply a heated flat roller or a heated porous bar adapted
to produce a filmof hot air to press t he'’ pIies towards t he opposite

| am nati ng devj he speed

ce, whi.ch may be either a er_or, a.siml bar
of the machi nethﬁﬁémﬂ?goﬁéﬁ%? E?E?'Q? a@?‘ef%tor%]el jgher, i Wg‘l cﬁﬁl&ﬁtsgab@ heat
the |am nati Onply%remadwﬁnyftrgn%we@rerfémﬁé%ohmeea.réa.o%paha% bémaramy i on
t enper at ur e, not to heat lam nation layer in the adjacent

non- at t enuat ednetaheinkalletimgolid atatein the direstien transersete ite loyiemeti0oand 54793

S ter Tam nati DR TRl AAds 18 (8 SelREGn fiten b PleR iR e 3
state in thBe sgifhksdifdchibn whidretdepieralWhsuraii wittrthearadine direbisomms f 1 ut ed

with flutes extendi ng i_)ler pendi cul ar to said shrink direction and having a
wavel engt h at kan*enalqm rgHerst apthy heatznehpregsureAn enAng zanasrairangeddncl ai m 67

et hod accor df g uR§ HecURiERTsBylRaBlings ExindRBih ARer Wi £ oo
substantial l'y {;ér@éraﬂﬁp@rtp@hdm:metrh@ samrutfrmtdwrebﬂ@w rerecafter. adhirtatioh. thé\firgtt hod
according to claim67, in which the first supplied w th waves prior

to the |am nat PYrS caysedariakdn ﬁo&%phgeratsol'%état%irgﬁ\@sqa!asaﬂﬂk girgeHon,
D ers onane UG SEoaReMY BTTesTRtod Ui 148 DRAAR PERARGRCT L
claims 67 to 7ib sdidshinledirsetibniand hﬁvmglatwa\,&e}engﬂeabfheahlghksi ah‘dut Bahmer (13)
ot oo "o 5 et PR A bl o BRI, " @
transverse dirgeddr@dly Bdth Malfiff E&%lﬁﬁfg%f%ﬂé&téﬁ?e HerhBphfsticpolfthe sai d
rectilinear lines are di scont’l nuous I n which the dlscontan|t|es I n
adj acent | i nesmatearis@ndlsiaghdaving anefact conipridingex lemination layer in which
15 the first and second plies are continuously fed in face to face relationship
with the lamination layers in direct contact with one another between a set of
laminating devices between which heat and pressure is applied, whereby the
lamination layers become adhered to one another, in which the second ply is
oriented mainly transversely of the machine direction, and is generally not
20  shrinkable in solid state in the direction transverse to its orientation, and is
prior to the lamination rollers, segmentally stretched in its machine direction
to introduce first attenuated zones perpendicular to the machine direction,
the first ply as it is fed to the lamination rollers is heat-shrinkable mainly in a
shrink direction which is generally parallel with the machine direction, the
25 laminating devices comprise on the side facing the second ply a heated flat
roller or a heated porous bar adapted to produce a film of hot air to press the
plies towards the opposite laminating device, which may be either a roller or
a similar bar, the speed of the machine and the temperatures of the rollers
being adapted to heat the lémination layer in said first attenuated zones to
30 the lamination temperature, but not to heat the lamination layer in the

adjacent non-attenuated zones to the lamination temperature, whereby



74. Lam nating apparatus conprising a grooved roller for fluting a first
ply of thernoplastic polyner material, a grooved roller for fluting a
second ply of thernoplastic polyner naterial, nmeans for directing the first
and secondwa 20e€0s5#199m t heir respective grooved rol |l ers PET/EPISHPINL ng
station 25 wth the plies arranged in face to face contact wth one anot her
and with the flutes of the first ply generally directed at an angle to the
flutes of the second ply, the | am nati nd8station conprising grooved

| am nating rollers which ap heat and pressure between the B:}les to bond

the plies togé&qwmgat@k?ﬁ@a@?é’ﬂ)ém the atteauategizoes: andhafteclagicatianthes form a

| am nate, the | b \i ng rollers
havi ng groove glétc ?stésdusc%E ttB%Q 'Hk "?%??'@WB‘S'P’E%‘%&@ tﬁ%‘#ﬂ@i@@wl%m 59
| am nate the prlmeehone,awtherbbymé settces:l pif beasratefigteld wits Hutelsaaxter@limgn and t he

flutes of at |east gne o I es. have a elen h no | on than 5 mm
75. Appar at us %Eﬂ?‘ﬁ?ﬁ@rpé%géﬁﬁ?‘?ﬁ'r% Y3 23 i %‘{el%"&th@?ﬁ?ﬁ ooved

stretchi ngsrolw%]léggmg fromthe lam nating station for at least 5 one
of the plies, ich stretches the material of the respective ply in a solid
state and in a diré&&i omrgetlrmdaadcprqiag peecldine 67 aor claimtG&:irf Whichsaicb f orm fi r st
att enuat ed zones %rel n r d s retching rollers, grooved fluting
rol lers and gréReNItRis A PEE)&F M-coordi nated so that the first

attenuated zones bwmﬂﬁétrﬂd%c%rcﬂﬁgft@ﬁn} b%lﬁﬁn@@?‘té B9, PAMibRthefirdes are
lo mainly located within first attenuated zones. 76. Apparatus according to

clai m 75 conprplg isdgepttsebsteehalimﬁatsthmuxghgukibemamxfa@turmg Pgosassl ers and t he

| am nating _station, C S £ O t whi ch
stretchesgf)he mat er7|1al gsf'%gﬂle CF%?"’&“'P@%%%W\?Z H’ﬁ'@t{q@% Féé pg\{%te and in a
di rection genedippli¥d MthReivdisPtiortto the lahfindtonf the wavélengrseingeaetré at t enuat ed
zones extending parallel to and between sai d first atfenuated zones which

are narrower thighestgbgut b myn, preferabiytal dhe highest ahmid Sepin, @R tiecond _
L el o ARk RSrd ERYDA ke o g Sl g YRl o0t 00
roller are wider tivn tembthoet acdording2s edy abciaims67 to M1whiagdttétisedsinde of
the ply ogg os| tswat E)?/ Jsgeoffaatgﬁe Io r%ﬁgr S o}Msl?g?ltIg/ r\}vealv%tdhsurf.slc;e the laminate on
its whole is supplied with a longitudinal waving to eliminate a tendency to
curling around its transverse direction.
73. A method according to claim 67 in which said rectilinear lines
are discontinuous and in which the discontinuities in adjacent lines are
20  aligned in the shrink direction.
74.  Laminating apparatus comprising a grooved roller for fluting a
first ply of thermoplastic polymer material, a grooved roller for fluting a
second ply of thermoplastic polymer material, means for directing the first
and second plies from their respective grooved rollers to a laminating station
25  with the plies arranged in face to face contact with one another and with the
flutes of the first ply generally directed at an angle to the flutes of the second
ply, the laminating station comprising grooved laminating rollers which apply
heat and pressure between the plies to bond the plies together at the crests
of the flutes of the second ply to form a laminate, the grooved fluting rollers

30  and the grooved laminating rollers having groove pitches such that in the



ply is heated in the |lam nation station, preferably by supplying heat to the
interior of the grooved lamnating roller. 78. Apparatus according to any of
claims 74 to 77 in which the 25 grooves in the rollers are forned such that
t he fl ut eswonoddvss®mao plies are generally nutually perPekEP203/HF001
preferably the flutes in the first ply being substantially parallel to the
machi ne direction. 79. Apparatus according to claim 78 conprising, upstream
of the fluting rollers, for at |east oné%f the plies, an orienting station
for providing 30 the ply with, uniaxial or unbalanced biaxial orientation
with the main laninate thempliasteash havediutesobwavejengthdess thanstd em and the t he

according <o dHie 9 fioestateghing Blrehar s vyl iR shepr TR ooy o1 o

a set of driven mtagl | WoparstugesborathgtoQmimdr4 cahpasiag d firet gstafves on the
rollers being circular or heljcal and forming an angle of at |east 60 with

t he respecti vedrpevedstreighing reliers upsgpamdtar t‘%ﬁ:@@?'ﬂ?ﬁ*@ sigtien feratdeastn whi ch

the | ast of t (o) t he

gr ooved Ia‘;r’n ngﬁ ngtﬂgﬁﬁg f\k@%%ph{e‘%&%g}t §eor‘éfeace e%égctﬁfe ‘ﬁgrpéé)r%g‘gl tch at

the operating stét@réhtrmtwﬁneemfontgmewmfeibmdlemdr teeihediuabs toferim fB&  Appar at us
according to claim80 which conprises one or I 0o series of heated grooved

transfer roll efttenugtad zaneseWheesin throrogyed gyretcﬁ@g IgEs, groMedAWiRBNg rol | ers
and the gr OOV%u%ngsr{bagﬁoegea %H’Hﬂétlﬂ@ﬁil%@&% ch%erﬁ%?ed ?c?{H%@ r‘lféeﬁ’r%? toget her,

the grooves of 't tchrng, transter an am nat1 ng rs having t he
sane pitch at attmuamn‘zdmesgaemmsetmmnesismthdﬂi.ltaspadalnelbondlng Zoeesagral i gned
with one anot her. aratu accordi ngsto any of clainms 74 to 82 in

whi ch t helOgr JOREY lPPE‘ﬁdﬁQBﬁBIf'rsé teBratSH&oBPSt he piies has the grooves
arranged substantizg]ly thglacﬂbﬁdmé’llaﬁ:lélm 7§Eoﬁ?§h§ln§”9eMbth§ Raid

substantially frictionless holding neans are prov for hol ding the
flutes of the groes@etretccblngl rpllens ambthgrimnvwng staten, agesandsetofaccording to
O L By SLieh ) B TR SRIRY R Pressure
respectively in a solid state and in a direction generally perpendicular to the
15 flutes to form second attenuated zones extending parallel to and between
said first attenuated zones which are nérrower than said first attenuated
zones, whereby the second attenuated zones become the troughs of the
flutes.
77.  Apparatus according to claim 75 or 76 in which the crests of
20 the grooves of the laminating roller are wider than the first attenuated zone
and in which the side of the ply opposite to the face in contact with the other
ply is heated in the lamination station, preferably by supplying heat to the
interior of the grooved laminating roller.
78.  Apparatus according to any of claims 74 to 77 in which the
25  grooves in the rollers are formed such that the flutes in the two plies are
generally mutually perpendicular, preferably the flutes in the first ply being
substantially parallel to the machine direction.
79. Apparatus according to claim 78 comprising, upstream of the
fluting rollers, for at least one of the plies, an orienting station for providing
30 the ply with uniaxial or unbalanced biaxial orientation with the main direction

of orientation being generally paralle! to the flute direction.



the ply at the groove. 85. Apparatus according to any of clains 74 to 84 in
whi ch  downstream of the grooved lamnating roller in the lam nation station
there is 25 a flute flattening station in which at |east some of the flutes
in each pl yV&®%%4P ened and the plies bonded to one anBEHBP200HUEW1heat and
pressure to formclosed pockets. 86. Apparatus according to claim85 in
which the flute flattening station conprises bars and/or cogs extending
generally in the machine 30 direction or® he cross-direction and counter

rollers, bars or co agai nst . which to, bear,.. 2004/ 054793
PCT/ EP20031015001 &3 87 PRRHSAGOdpe & Bf?la'"iv?f’é{?\v/h&ﬁ?‘ teARevets to 86
conprising fl PE@etcﬁigb'rlbﬁQrs%B fst bPh skt bf dmn;]rﬁ@tuahwrﬂlérrﬁésm@ggf&oveet h plies

before or during t am nation station with particul ate, re or liquid

mat eri al . 88. rgless,dheigreavesrati thg roterarbging cicdugmer helicabad farming 88i ng 5
perforating neans, fqr, cutti.Rg nelting.holes into the flutes of one or
both plies i naﬂglﬁrogéﬁgetﬁftt b@nﬁ’gf‘ t'@‘éresRﬁg%‘f%‘i"ﬁér #tording to claim8s in
which the perforatigg nREPSraCABEdoPEINg 16 Eiale BOREWHEHREHS @St 61 ther having an
arrangenment of heated protrusions whicCh contact and nelt the material in

the flutes of grovedspetahing rolleos js in clae. proypilyde dlhe geewregi laminalingl ai m 89

whi | ot he- mat PR =BHTFE BFedRs o Hn 3t8 pEind seRfe BaP A BREEEIT \ne bt i
accordi ng to ckemperdfureiof &k iappmf@'tug‘aﬁdﬂ@eiﬁg aligsedf the is ply are directed

Into contact with said protrusions b%/, air fets directed at the surface of
the ply opposite toB2he PRPAGILE AeRPrdingte £laim B0 whigh ¢aMpRi§es Spacatus

D ) ack? OSSRl (e olers b Budln UpleOaBobe
the flute diregtooved stiastehing oollersahd thegsioyed (arminating iroliert bdjatémttrenlers_ irst
P’ | am nat | ngeuRAOBH oo B GIapYoRoKRSBIchNg, transier and laminaing - ¥
rollers having the same pitch at the operating temperature of the apparatus
and being aiigned with one another.
15 83.  Apparatus according to any of claims 74 to 82 in which the
grooved fluting roller for one of the plies has the grooves arranged
substantially parallel with the roller axis and in which substantially
frictionless holding means are provided for holding the flutes of the
respective ply in the grooves.
20 84. Apparatus according to claim 83 in which the frictionless
holding means comprises air pressure difference between opposite sides of
the ply at the groove.
85.  Apparatus according to any of claims 74 to 84 in which
downstream of the grooved laminating rolier in the lamination station there is
25  aflute flattening station in which at least some of the flutes in each ply are
flattened and the plies bonded to one another under heat and pressure to
form closed pockets.
86. Apparatus according to claim 85 in which the flute flattening
station comprises bars and/or cogs extending generally in the machine
30  direction or the cross-direction and counter rollers, bars or cogs against

which to bear.



conprising lam nating rollers between which heat and pressure is applied in
| am nating zones between the crests of the flutes of the fluted first ply
and the second ply whereby bonding zones are fornmed extending in continuous
25 or di scO¥P2WaB3%% ectilinear |ines along the crests FACHERIGOIIBL ¢
which the plies are bonded to one another, the apparatus further conprising
a heat shrink station in which the first qu I n the bonded product is
heated to its heat shrink tenperature anélal | owed to shrink, the bonding

zones being adapted __to gllow,the second ply t.o, hec fluted upon_shrinkage
of the first ply, t#f- 30’ EﬁtlslﬁSP‘I"P’GF"WH@”%’I%F’%@S%Etﬁgé#%%@prﬂﬁ%ﬂﬁpem’n WO
20041054793 P Gfp; SRR G Bisth 5ie 9 'bafdte dr@iufihgithe 92 i n

whi ch t he secg—rﬁélﬁﬁzﬁg?ég@d ﬂr}got@u%r@%sam nat i ng s?gt lon as a gubgt antially

pl anar web. 94.lamn=dicatstaticrcwith garigutate, dibaé or BQuidrmak@riah whi ch t he

| am nating station gonprises a pair of qgrooved,r.oll o-Pet ween which the
heat and 5 pressureq. ap”pﬂﬁaéﬂu?%f’c?rgmgﬁgﬁnéfﬁ qq{glsg%@g};c%mp{lﬂgm am nati ng
roller in gontagtorsiindmecaAs forctiting o rRBKIAG HoRISNkEIhe Mutag Bf Bmsler bemper at i ng
conditions, having the sanme pitch as the grooves of the fluting roller for
the first ply, Rliesinnee-bpnsed@ongs. the | am nating roller in contact with the

second ply bein ard.an r ef. ' )
perpend!ocﬁl ar tg thesgg ??dpé)%g%@ggéggrjg%g)a@pci%@{%@‘rﬁw@%&?ﬁb%@%t@%%& m 92 or 93
in which the | aneasd cortiprisd atdrioan perpratingTolerdiandvg dn latrdingatmengof lnddted and a
substantially snmooth counter roller between which the heat and pressure is
?ﬁpl }gd Ior | arRrRHUSIGAS W'@%?Qﬂjgdﬂfﬂdvg@theaﬁgﬁrﬁitﬁ' H!;:‘['}ecﬂl-!tﬁ Iolf WedgﬁE%tVevm' th

e firs Y; e grooves o e grooved lam nating roller being
par al | el tgbancélp'under operating conditions, having the sane pitch as the
glropveSSO:‘m_t hﬁ flutign roﬂﬂpmramtelaﬁﬁdxdingij'tor?ainps?furﬂithg cApyprisaigUsr easmmed; Win_nghto
the second ply ALOURIRER ArenaeTatne Bl HilsBesBrereL s oG Race 1 & st
att enuat ed Zoneyﬁer?dféﬁéﬁg bl direction at an angle to the direction of

the flutes of the first ply, preferably perpendicularly thereto, wherein
the substantial |y sriot h Apparatasiacgonding terclaisn 8@ ar 80 im which the flutes of the

15 ply are directed into contact with said protrusions by air jets directed at the

surface of the ply opposite to the perforating roller.

92. Laminating apparatus comprising a grooved roller for fluting a
first ply of heat-shrinkable thermoplastic polymer material having a main
shrink direction parallel to the flute direction, means for continuously

20 directing the fluted first ply and a second ply of thermoplastic material in
face-to-face relationship to a laminating station, the laminating station
comprising laminating rollers between which heat and pressure is applied in
laminating zones between the crests of the flutes of the fluted first ply and
the second ply whereby bonding zones are formed extending in continuous

25  ordiscontinuous rectilinear lines along the crests of the flutes at which the
plies are bonded to one another, the apparatus further comprising a heat
shrink station in which the first ply in'the bonded product is heated to its heat
shrink temperature and allowed to shrink, the bonding zones being adapted
to allow the second ply to become fluted upon shrinkage of the first ply, the

30 wavelength of the fluting being less than § mm.



tenperature which heats the opposite surface of the second ply in the first
attenuated zones to the lamnating tenperature, while the adjacent areas do
25 not reach that tenperature. 97. Apparatus according to any of clainms 74
to 96 i n wwa14ed798and on the crest of the or each gr BEVEH203ASAHt i ng
roller is at least 15% preferably at |east 20% nore preferably at |east
30% of the pitch of the grooved of that %ﬁ" l er. 30 98. Lam nating apparat us
conprising a grooved roller for fluting a“first ply of thernoplastic

pol ymer material, a_grooyed roller far fluting.a % 004/ 054793, .

PCT/ EP2003/ 015001 89 scbBRE ‘Fifa%@"?‘ﬂgr‘%{%"ﬂg‘?i@ ) ﬁg@/&ﬁsmrﬁ%l's,feﬁeans
for directing ﬁ@%élbhﬁﬁatiriq‘ﬁaﬁ&ﬁ?a@@ sebsemtibNPplehBeveb! espective grooved
rollers between a set of am nating devices with the plies arranged in face
to face contact w t B4oneAppartisaceandingite klaim&2f orAkin which e famigating y
generally directed at an.angle.. the fl f éﬁe C I t he set of
| am nati ng devisiag?,n ?Wﬁeg%wé?} §§18rt°ﬁ¥gd qu%ég’?ozfg\fvﬁ chitg@ﬂ?%téf‘i? a heated
porous bar fnd ppagsduRe iShpisticdaer Renibatfon, thd glooRey of e IaRMeAtirgerdilanmat i ng
devi ce, wherein said porous bar is adapted to produce a filmof hot air to
press the pliesonaghwith the firs phokeing preatichiax anfyundriorasatingicoiionhie plies
together at th f S I

| am nat e, “and TROTGIpEENS MR athERrthus G AE TR follh r b8 il ena

the grooved fl d4hé gepovekloftise laavhatihgrotierie qontad edthsthelsetcbad plybdéihg | am nate
the plies each have flutes of wavelength | ess than 10 nm and the flutes of
at |east one oferiangegiatas angle PiefRerkly svbstaniiallypeseendigdar to theseoo.

Appar at us corgifegt 0 any of claims 74 to 98 in which the 15 pitch of any
grooved rofler s no nore than 4 mm preferably no nore than 3 nmm nore
preferably no nore ©Bban Apparatus according to claim 92 or 93 in which the laminating

station comprises a grooved laminating roller and a substantially smooth
counter roller between which the heat and pressure is applied for lamination
with the grobved laminating roller in contact with the first ply; the gro'oves- of
15 the grooved laminating roller being parallel to and, under operating.
conditions, having the same pitch as the grooves of the fluting roller for the
first ply.
96. Apparatus according to claim 95 which comprises a stretching
station for the second ply at which the second ply is segmentally stretched in
20  solid state to produce first attenuated zones extending in a direction at an
angle to the direction of the flutes of the first ply, preferably perpendicularly
thereto, wherein the substantially smooth laminating roller is heated to a
temperature which heats the opposite surface of the second ply in the first
attenuated zones to the laminating temperature while the adjacent areas do
25  not reach that temperature.
97.  Apparatus according to any of claims 74 to 96 in which the land
on the crest of the or each grooved laminating roller is at least 15%,
preferably at least 20%, more preferably at least 30% of the pitch of the
grooved of that roller.
30 98. Laminating apparatus comprising a grooved roller for fluting a
first ply of thermoplastic polymer material, a grooved roller for fluting a
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second ply of thermoplastic polymer material, means for directing the first
and second plies from their respective grooved rollers between a set of
laminating devices with the plies arranged in face to face contact with one
another and with the flutes of the first ply generally directed at an angle to
the flutes of the second ply, the set of laminating devices, comprising, on the
side facing the second ply, a heated porous bar and on the side facing the
first ply, an opposite laminating device, wherein said porous bar is adapted
to produce a film of hot air to press the plies towards the opposite laminating
device and bond the plies together at the crests of the flutes of the second
ply to form a laminate, and the opposite laminating device is a roller or a
porous bar, the grooved fluting rollers having groove pitches such that in the
laminate the plies each have flutes of wavelength less than 10 mm and the
flutes of at least one of the plies have a wavelength no longer than 5 mm.

99.  Apparatus according to any of claims 74 to 98 in which the
pitch of any grooved roller is no more than 4 mm, preferably no more than 3
mm, more preferably no more than 2 mm.





