WD 2004/ 054793 PCT/ EP2003/ 015001 Lam nates of filns
havi ng i nproved resistance to bending in all

waeaos47ons and nmet hods and apparatus for thei PCT/EP2003/015001
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manuf acture The present invention relates to a

flexible lamnate of filnms from thernoplastic polyner
material mainly for applications in which relatively 5

hi gh yleld st.ren an u.Itlmate sile stren this
requi r deamiates 'Wé’rvéﬁ'ﬂ@sﬁfﬁnpﬁsto ending in
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Exanpl es of applications are: tarpaulins and

cotarmapiastic Pqlynar matenial melnbsiqrta@pbcetmsemwmueb relatively

f1 Tt yief sl P hinss ishsl STl s 0aRTTER. Bg @ method

s ebhdsippaitog fOoits h@ﬁufétﬂdres afi dpriclal Repketie Qts%) re’féﬁés to film

econoni cal reasons there is an increased need
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oo PRRS BT B8 e s Y EtamlTBS BF pRpliedbBiecares tBubiing and
pabbbé’r-%é’c@ epdrﬁﬂllrhérﬁds@@étftu@weitllé@ WERARF btgés protectlve

i.e. stiffness. or resilience h respect to
Thégémﬁ@fédgFG%W@uﬁa”flh‘nylrldele’mairbagbprgerlmgeehags carrier bags

t f th th | asti C mer conpositions
ggligt)qrgﬁniggpﬁré . ! ‘i% E W%@F%ed al so by
b' axi al Fef e@dﬂﬁ@hlc‘éﬂreéeronl@%héféﬁsérﬁfﬁb@éée@rh%d trJ tdiBe the

each of which exhibits a generally nonoaxia
unBauanecvetreivesighat off@xibie fiire nmaale fmm ﬂﬁemmplmtlstpromgem
poi n senti al

b
sully tefialori B VOIS SHP oty sat o B et shnaibsopetiies, and
e ErR PR ‘ﬁ?ﬁ%ﬂé‘@?m@f Eonifty PO SRS or rasilience
anwltbeesp%dofb@ndpf@: KT meseohedds kgve prainydgﬂde,elnenet by selected

o APVEISBmEs TR e PBah St dASE nalying famasi g 4nd as far s the
r egﬂ#erﬁ@ﬁﬁé‘*céncé\‘h'eﬁealéﬂw Hlé&élk&?érﬁaﬁn&gecg%a/r | en%‘l%ﬁ‘hnat jpn of

down t0 about use of opti
cr blsnd ead¢at whichi ethtﬁ|tsoagpne;eewmbmm<lalmvmwianwtehlaxml
nown manner, few

hi | am ' in t
R0 TBtRG R NG SURNERLPAIDH of N FSRerlR| Fibayean be
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I'ling 30" the bags, can wor
V\/m ch i §hss;astarre>eamblelanmxdusml Bé@%é&éﬂ@ﬁw extruded

I:)C|-o|_c/> 55 c))/esr{eof]]frsnocg)f1 thezbest suited grades and destined for packing of 25 kg
polyethylene granules must generally have a thickness of 0.12-0.15 mm in
order to satisfy the normal strength requirements, while this thickness can be
brought down to about 0.07mm by use of optimized oriented and
crosslamjnated film from polyethylene. However, when this crosslaminate is
made in the known manner, few available types of machines for
manufacturing bags from filfn, and few available types of machines for filling

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

wa@e@edb4ps nati on, also by virtue of its geonep€i/&Rt003/015001
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structure shows significant inprovenents in this
respect, is described in the inventor's earlier
specification EP-A-0624126. 5 This is a crosslaninate

of a slightly waved co_nfigur_ation i n which the _
mat er i alA FrPSSiamipate, whicky §§@'e§ﬁh©hﬁpmveld(ﬁtfengﬂdesopﬂrtles

th ere the ter|
be?mkg%hﬁbtaﬁ)éﬂgbf%r%er ¢ @gg&g?%ﬁﬁg?%’l 50 BYed F%quﬁs
st rwogimmoalobtmdure(@mﬁlgﬁrflcbnﬁi’rwpr%véheﬁ% i AR @Rbect, is
publication). The structure is obtained by stretching

beﬂﬁé@ﬂb%%m inyeptor éfeagh@rosmpnfmtm Eeweoemma

C ansverate it ERESITKTe 514 Sli5tY Helad apkBimybnan ayhicn the

t hendterial intthe bueleREr@sREEMRRB ot bbth %raés%flth
Crossl am nates accordi ngbt o EP- A-0624126 hage% mate is thicker

pr dorR eisewiheaaistheinadteriakbelveeerob®se dhickemuiraed m:r@eteibelng

o ceoer sEdiehRAgHE ales Fiesa: gd Rt sad Priont ppication).
andHel tﬂﬂﬁﬁuﬂeQWdEﬁélﬁeab F&I"é’f@rt\m 'b%'i‘\@eérj'rkglf> ‘é’efstbffdrb&ed
wei ght about 90 gn?. e slightly wave shape I n

cofidlietatungier apeciat mndnmmk ehb strestemmguamnmsams transverse

t| S a celno dlreC|onofth ilm
o CERNFRBr, b REl B Walsortatfs of i tnglcrrogHet sre betiveen 2.2
pe@ﬁgrmm of the bag machines with such relatively

20 thin film However a filmof a simlar structure,

but Wi t Erasszlerrmates gaaoreling thEPRA 08044 P dmvetiseen produced

o A GRS R L e e o
(ot remcaa g sy S48 A PSR
belaw Hansify a@llgqtharlwes(lﬂh.ﬁl?E)M/Eh fﬂtm veidiftatgrot 80 gm2. The
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b Gl BaVEd Shend et abiationanth Methidiened s oae aparts a
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anuienyhmpijmafc:rrtbetpeaf?dnwnbe of theg ba% mdmrt?% twm-nt%ulc:h rﬁlatlvely
e O IlS | NBI ess I N a | aCkKs
{'ﬁaﬁh\’ r'rgc’dve"\ﬁbaz‘d@ﬂ AT RErclse by W80 gmgasige,

St thdhes:a?tls?lég t% sfi@HétﬁereﬁbYl‘@Pf%n@lsJ {B36'HiASY forthe making of

sul t
bags

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



i ncorporation of a filler, (and the present invention
i ncludes that as an additional option) but this wll

wa@bkwaypsiobre or | ess be at the expense of puneCT/ER20a:015001
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tear propagation resistance, especially under inpact.
5 An object of the present invention is to add a "feel

" of substance" and inprove the3stiffness or resilience

of the filmin all directions, without sacrificing

the | arﬁthtﬁTr&essttmrmft@ursé afvemyisi vy inenel dexbiby egﬁa‘zblée a
eneral | ne al strqure and with

0 SSHPprAtiap Bs Midly (e e mBERIELREtOR BiEIGRs Ty a5 a8t

r eRIHiHHE Dptidf) E@tethféa\%llcalwg §n%€'dﬂge§5h8e%rt?r§§8 ense of

i nvention |s to a he C rrugate paper boar

pmmmtmbeancbtdaaprm;mmloofresismnmp Ieeqsdaa:lallj7 uhder mhpact
preferdflyjn such a | ute structure

especi n Pbjechef Werﬁrﬁﬁ?m}f‘é@nt}on @otoz%dd( 3 Ith@bPﬁ?‘r'pséance” and
f@\feetﬁg“étmes‘s "r ‘?Q#Itl&n% {I;‘\% ikl lH%ilF&l?éécs?brfsPﬁﬁtﬁaéﬁ d
ness, can satisSty t ove nmentione

c(swrlflcmgsthe lamirzatels cham‘uén afl febhag and lobkihgdike = generally
rodgt of the invention that there are. flutes in two

ditVPeFRpnsinad strugirs, antewithoulkessgntially harging the puncture and
Cr all directions of the | am nate
| rﬁ%%zgs %5%?19{%%%%@%% resilience. More precisely the

pr oductThs basicsdes belsindahe hesartvevdrition is 2o spphy theasbrrugated
inclaiml. Preferably the wavel engths of the flutes

i PaPgEhoFd nwuﬁe.t@iaramteszgf W@rm@pl@Stlﬁ s, brhprefarakly in
| shuﬂﬁ %ng§ '?ltléththg Butd gtrh@%és‘ fstsfgsp?ef%léﬁ ﬁ/ﬁﬂé & hﬁolglgb!;éa’ ﬂss'oeac‘s to

n@jbmhla/laemrwatwwﬁlchl Imspiteasitheastiucterally ustedased BliffRdss, can
and normally wll consist of several coextruded

| SpEpl. thﬁ@hqvmenmwcbwdlhms olh inentassentinlfagire of the

ARG RSR TR Bl i el LB ASb kbl e
byfluté airesB¢hserigs-Elodkipg thidive b direttidhs bf 1H® laminate increased
Furthernmore the finest flute structure which has been

- distifnesearresikiencsat literature, nanely in US-A-4132581

cor t es RS wis s R ordet ot his adtiissioP Bis invaption is precified
Ve leheubt Préferday the WaveletptHsof thealuté\RNeddH 6f m@rpli@% are
achi eved by 30 the nethod disclosed in this patent,

whilcomote than ® $Mbondi ng process takes place by the

tr anopdh U8 5ol s 0ns e AERRR 8 pes 4 and B,

g?%vﬁg&?ﬁtﬁ%@n@fst bRbAe ®F PdredMPEensendly &akidEd MAis| 8Rd each
extruded film can and normally will consist of several coextruded layers.

In itself the application of the corrugated paperboard principle to
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
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 becones
perpendicular to this direction. The use of the

worakost7ds stated to be nanufacture of board PEL/@P2085/015001
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and the thickness of the fluted ply is indicated to be
about 0.004 5 0.025 inches (0.10-0. 625 mm. In the
exanple it is 0.018 inches (0.415 m). O her patents
dealing with the use of the corrugated paperboard

pr iéﬂé@lgl Ehe sealashasp PES trRosYarpentd gve ditectirixPhggoyement (the

ote e gh8eiEh & Bl ARG Shrimes i pdidRd e tis

JPdfre@BoR5ThLigH STthesRsthba s BRIES t6 BBIhahUMBBtUPE ofboard
corrugated thernoplastic filmbonded to a flat

t henatepakenddheithiexness eftherfluted pbt isdndicates ta ke Bbadic@d 004-

t . Ih d flat .sheet i j 0l ped

and CREncnRg RSP a2 ki Sxaaficit s hD1d BelES 0.45 mm)
whi ch altfet Patehits deamey Mth tho kA dhe ébﬁfhﬁéféd p¥berboard
machi ne direction, are pressed flat and adhesively 15

cl psivgipde to tharmapllasticdilmifac the making ofyrarels of baardsi aretUS-A-

R Rl R S e AL TS

hea&jsjosqugg noi sture-insul ating material and wal |

decorative material. The thicknesses of the

cor r ugatJ@dAIR862882 didcinsesHawinade® consisting iof atcedrugated
neither are.the vel t the fluting and . the. .
et et EPated 5 et e aplanti idy MR o bs aer side
I NYE€RLHhAED WE#@H Mihd ggﬁelsﬁﬁ EL shéélszggh‘?ﬂbgirégi & {28 the

corrugat or nat or er al Yy I'S nee er to
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[, [,ch od he fluti d . th . '
aherRRIR o it meBhedtactiom aid Presend b disheslely
of cﬁ&"ecﬂétqmé%alb%ot(gngt ﬁ’%ﬁb{l’%rﬁ?@ fdTh ‘VBQicfe{%'héer%rformed.

during 1ts passage e locatiom where
f orengtatefd dsaivEthis pkoxbicpisadfoe cushibhenmateciat, i smundvihsuleting

the bondjng takes place.. I n a conventional corrugator X
fofnatﬁﬁﬁhﬂ%@%‘tﬁ‘ W'%HW&W@HP&'&Q&%@"@&Qﬂa V‘faj'eq'@ giave material.

!O L Q‘f‘ke%%kh%@ggé O%hes%rﬁ!éﬁe? gﬁ%QPéﬁ*d ?Ig?sﬁéé{ta?? |”g’35 Hdicated,

t he grooves. a erature this a
t haejthpeard thebwaveleagthesfche Ylutiag remaethie! [gndtbrofede vesicles.
Sim | ar _tracks or ields 30.in uy di fied form cannot

be used Mi& 'HV?H@F@% I BEgsent iﬂVﬁPUaG _SHPHG@@??%?P%]

2O SB0i TETRIRR I na SORB P UBE e

cr exdile theongdatitesnsihye lifethé ipitgh ¢ Idvinenioé geer 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
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

in unmodified form cannot be used with thermoplastic film under production



An i nproved, frictionless way of holding of flutes of
paper in the grooves of a roller is known from

wHHA0E489938, nanely by maintaining a 5 contPOGI/ERZN3/015001
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underpressure within the grooves (see Figs. 9 and 10
and col. 7 lines 25-34). This US patent deals entirely
with corrugated paper |am nate$ having particularly

| ow wavel engt h, while nmanufacture of corrugated .

st conditiors sfcerfrictiern agaINgstHeCtradd omshigld@lickpWda8feate
However, the jnproved nethod of holding the flutes

wi FPngestioadly Bealing akihemalyigesn the fil mthickness, 10

be appli 0, Tl t [ > ticg film.,

Thi o wel g 2ledh o4 B pb B GBE iR papelin the
degricves®ifta rllef Rekitvia® fidin UBYABBOD38 THEMBIESE Maintaining a
devel opnent of the particularly fine flute Structure

caRomEClleskyrdarpessorenitibin the grooveg d3esiFigspSransht @ and col. 7

L2 PR AR AL L b e e
begaving peargdul&hy fovs mbfén‘gfﬁ, Ille ﬁbhéfd&%ecﬁ%iub%@e@ ,

devel opnent of new types machi nery based

gr dlovetbresoirprartbennoplaatic iinys si e pentinedasHowewet, the improved
| t he. | ength in each ply of

aREHod IR Tutes YA BERRBSEP L RRE R B iBlpkness,

bepa sbpheale t69M8 fiuted iPthBRmbPRRHE R, THAS R88 i??@{/éﬂesréted in

can be 20 carried out industrially. Especially
of ceiinestioghwitmitegeevalopmanipoeidhelpresemtanbentiornt f ur t her

d . b [ d.90
qauge cire Sedtidlaglchray o e Fe s@n%flg{é‘oémcturel can be
it e e

gatyepletely differentifielgstal use essishdist thatfiel @S mdmitioked s e very
val ue al so conprises, very generally

d thi - .
2[)_@%%‘!45’9'3&{‘\% srﬂ‘?ﬂf&%'%m nates of an average
t hi Ckn%ﬁis'ﬂbscéﬁfﬁgﬁé&ﬂafo‘é(/@o &t df Prew tg/EtEELS)Y Hg&ﬂﬁeory based

0.3 mm or | ower. hi cknesses down to ab
even grewed roflerswithadesry dinegptebi As pwilhappear Fowhexasnple 1

| ey i Beach i Sho D Wha THBGSH Gonneaningte heein

o ASSLPERTSt o O LSRR 01T TR e HR R i cop

coeartiadtaubirpustrialty. ebgpdcigihopeuse ef afiessheakageeid can probably

SUPR BB RS & O sbour S T chis meaioned 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 corresponding to pressed-flat
thicknesses around this value, 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).

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

wo@bkooloss7pmnuf act uri ng process-al so i s 5 consi decedP20am015001
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the present invention can al so be useful in such other
strength | am nates as further zaoeci fied bel ow. By
meki ng the wavel ength as |ow as” about 5 nmor |ess,

ST  o FEFE ASER CU adhr a
an@neemebe Wodu%cﬁﬂﬁﬁ%bﬁﬁ@l@ cdh%]ﬁéﬁo@‘gf M?P@agﬁg%nes of

progertl es 10 of a resilient flexible film
ge® enqibmr@@@rtmi@ntdoerrma AUEROSEE ut}bler types, of stedrigth Yeminates

 ne e Bl RE G St B ety Behing process glacys
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and resilience in all directions an
i n&treagtbdaminatae asiferther specified beloiw.cr ossl anmi nates it
is well _kno t hat

vvFak boniO etvveen the plies,
or st roRfy BFINY %%WEWS thes ‘M%*Pcﬁ t Sgnirear Iess,ythe laminate
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the tear to procee eren ctionsn
di boaricemateplal esd detvelags/thetappretatices fHaedle &8d bending properties

coPt & s e JEHDIB 70 dt 158 st faarovee ARILTs A tear properties,
| MR anRdd @@\rive@’r‘ﬁ’engt Hbé?ﬁdrtﬁ ﬁt %d:rﬁf%atgc? I%ﬂ{na‘?és of the same

whet her the wa IS s ng,
i edmpasiting amakszsne Bquarsaweighofi fealbtrauctamoes ubbRintial due to

propagat i on, course i s very advantageous in
o et sliingss Andiras ipnen suelidiiesions aad s to the

Pr PRASREOBINGe! stance, is a result not only of the

spot - bondi ng, rﬁ%ut al so of the fluted formof each ply,

25 V\/m cin thewesetdierpssiamiridtes itpowsiltkrowin ®@t afweak bonding
chan %glﬁntatlon or flbl‘l||atln% during the

¢ oBgth ﬁ& thR&Hligsy OLSIENS PR -Ronding or neabqnﬂlrsg IQIVQS vary

by 6 vé&d Tt rogggé\ Ariarr@sns%ﬁé St & g)gyv%gh t§ Bteed in

I nv tlon ar teXtI 'e or

apgiffersatt idinectibres i fre dilﬁereml olibs.0Takratsvinal @steh teln@t:t fshe
structure with CflSSCfOSSI ng mniflutes, due to a

siiSOURERg Singa acresslammatawithrkoth sliea gorrugstes wihbe spot-

{ f
rUSHE, R SR ol odt prBhab RS st ah o o metter
I amhetabetheswavdxllengtmfs shoxt or I@ng%t&ﬂﬁﬁﬂtﬂ%ﬂ%@kes the tear stop
P%Tf/ EP2003/ 015001 7 This feature has speci al

B YRy shertpierreatiennkhiel of cgursesistvery adpaniageous in most
andgmks .y cﬁ‘/{/%/er"‘ﬁ%t Fﬁgo@éﬂgﬁgm\f@ar bropagalion trggis{ance is a

gar ment s, &n' 1 us
result not only of the spot-bonding, but also of the fluted form of each ply,

which gives the ply better possibilities of changing orientation or fibrillating
during the tearing, thereby absorbing energy. This is a kind of buffer effect.
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
the laminate is given creases, reduces the rustle, or makes the tone of rustie

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



felt irritating and di sadvantageous in some uses. It
shoul d hereby be nentioned that crosslam nates

wa@ec@ansi’pg to the inventor's earlier patents, BCWEPIO&H015001
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barrier l|ayer included, has found application in

several countries for gas protective garnents, but

due to the rustle did not succéed agai nst

conpetition. It is believed that this problemw Il be

f ulTiys teatyiechas srenialdmpontence e eppticationsras @garment for people

S0 e, b B s SRR thom st
f1 BeleBrittingerey Gi8aHVEhtag86QY ifigsmb ek M SUid Wstdby be
sonme dj agonal give |like that of woven fabrics,

al Tstligheddbat gmaslamingies @ccofding ite the mventaeisyearlier patents,
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t hgaslprbieciive bafhentsapiingi®d the fusti®idid noP bl &Ly %@ggﬁ&

it covers or encases. Heat Insulating properties
t ocom@etifond Hiis betieeechihsd thislgroblemyivilebe fudlyl solvedibe use of the

textidesli character. The inventor of the present
NG

Qi so filed an earlier, si mul t aneousl y

pendi ng (MOafsdduld E_tl%tf tHal s?éc%%trﬂﬂur@ B HES ﬁﬁtgﬁ? \%Jtual ly

first priority date of the present Invention.
i nSeok bandedipliese Withehe flutes atissicrdssimy erovites e Rnsihate with

' f th o [ [
" R, Bhger o ke Tneh oF Wetveh Tobycs, Sihangh destithan io oven
or faipice, &Hd VaRedepshdent %ﬂrlhé!dnég)fﬂg 8f {HeAfilte® 'a%dbég{tng coefficient -

non-fluted (flat) ply I's lam on one or

supf gl@@bClt)O(EH)h'Tr’rils] pgcbpﬁhrt;dénrpm;ceﬁ@betabﬂii‘ty of the Rinsinaid to fit with
shoul d. be e asi zed that in the present invention
ovBPPis G G/els Br iPeres cHeBtirBUE MBrprapertive due to the

f | Hirifutear ' I i q S ests,
o o B0 v Mg AR R IS el P

st r uct ulbe irfiverntter ofl theipnesertiiovertaon hes alsodilde backarliéke

a nultitude of fine @i,(ges bonded together, while the

s pOl BERAEUslY anging BV@A-PRDI2 whichiiRenet Riblished:on the
gDﬁr%t Higmytt!eﬁe WEh%E%ée‘n@ mveﬁgaé."’“ﬁ{h%rtwo ih@eﬁﬂiérﬁs‘g’ériegﬂg’sely

eeper bending w thout causin ermanent defor
antelated, howeverthenradact dlaims biethatenrker@ilicatied concern a

tendency to sonme textile-like 30 diagonal give. WO

20'6‘27“6%%7‘%"' ﬁ@?ﬁéﬁuﬁl’h@?g%@ﬂamatﬁdwm%m hathesurfaces to a

ackEH-ALRY ifn HA) | Lsting of agn

mint {1 ot ed(tf%p £, & & nofiffiod ffsn) B8 '%'gﬁ%é%g el e both

f | surfaglep toe hiatflubdd’, plwi Contitange td s di slesiH ®eSeM@phasized that

flutes perpendicular, to each other, the resultan

4_|B|t6e present invention two fluted plies with different direction of the flutes
are directly bonded together crests to crests, for instance through a
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 present 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
diagonal give.



will not exhibit properties |like those of the present
i nvention, since the two 5 fluted plies are not

wa@l2eoe®54793 bonded t ogether in a spotbonded arr aPQEERIN3/015001
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crests to crests. The flat in-between ply works
against flexibility and resilience. In the present
i nvention the direct bonding crlests to crests t hr ough

a |am natl on l.ayer will normally best be effected
t hr ough atwookﬁ@“f'”%t@ﬁtacﬁ@rdl@g fQHeaeld 'Fé@@iomﬁaﬁh qomgisting of one

rofuf e el o i one AR, ofy Bofided IdosE NS Bty witn

t 0 this Bva direpticrad 6f fliies pehﬁﬁﬂn@ﬂaf td sachTbiter] the resultant 4-ply
preferably done by extrusion | am nation, which wil |

notvill Rat axhikE PserRrEesike thprsiot trtaresent inwemtiom sinas the two
o SUAEOIST Gre BN i P hopaBE e R U & solhiteh grrangement

| nchems €@ cidts. dTRE GlaRIN-BEMBerf hI§XidYis iabRirdR exibility and
resilience of the lam nate. The use of a fibrous web

ad&ptibenessr the bonding can al so be suitable. For the

k f d it I d,that t
a1 oady AR5 InyebuB B e T RE ot Hopsty fifoush a
| T {himatbR, Ia;b'é?\/\@iwformaﬂ;?Qesﬂbé@ffeéﬂéﬁecﬁrdii@?FéWJWer melting
| am nates of which the Tluted ply consists of

rraﬁb,lffaﬁe lzy@ram atHeast onst Ofathemilelsofﬂraad io & coenrtrusioraprocess.
of th | asti.c fil.nms, and rt fromthi
© hERn 55 ST RErRRaRs. 115 s EBPsufRa0u el aigeparate thin
f | woading filRs THIS i§ bf&érﬂ@ééh@%y%ﬂ@@mﬂﬂnaﬂ‘@r\ WReh will not
consi sting of thernoplastic nor of any t

maharmdhe absvansirsionss tex\ﬂﬂedlkemaymsnmuvudmbth\e lamination

o e <Rt i stidh BiELrdin 55 o ot P ABSE nofBesHTEY
panﬁfue‘hﬁé%é d@ébcﬁm%‘Fbw@ ﬂémbtlit 8nHPESRENSOBF g@ég‘gnate The

paper board, however <clainmed to conprise 5
f1 useof @érbrnes M@bcaﬂapée@efwrdhag:otrmhmg oa alseriog buitabile.
1.67-2.

Q Th
pri nt abi °f ¢ S%‘ffe tatcgg EPH‘C@% F@%Egﬂzla@tbtﬁﬁbe already
Pr AgYé beeh d’é?s'cﬁbeé nﬂhﬂﬁ?ed?’% nYiRBIEEAR RSl TeSHONBEY these

bre sheet is thernal bon to a corrugated sheet
\Aod@@mrmsmesc@mammesbammmeqmmu ply/cansists sif ianaterial

ol 3 %Prgfv'ef%gﬁc Tﬁgp%qu%'@%gggggg{hegagp@ﬁpgi|ms and

A AL RS s by o s

or irf clisg-crdsisiy arrangement neither consisting of thermoplastlc nor of any
other material.

US-A-6139938, which has been mentioned above, has for its object a
3-ply paper laminate with a corrugated paper sheet in the middle and flat
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

thermoplastic synthetic fibre sheet is thermally bonded to a corrugated sheet



5 can be a thernoplastic film Between these two plies
is nested a water absorbing material. The wavel ength

wWo gomaloai7’a®d to be 3-50 nm and it is ' stated PEEEP2003/015001
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there woul d not be sufficient space for the absorbing

~material if it were |less. The product is for diapers

and simlar products. The neth of maki ng the present
corrugated am nate of two 10 nonofil mfornmed or

rmulMainty| SANESting #f getive cabarefipiesd Tihe wavelangth of the corrugation
Pr?éﬁf??q}]}‘n the main direction in which the flutes of

one 0 e plies extends is generally substantially

per pendUPul-D8-23038%:reates t6idnesidopbentlaiat doPisting of a
flutes of the other ply extends. .As it will appear

f r SHeskpPRM@VEB fgblikbonded pa dnagide t@aerolamershaemyﬁslm which

o B DR ™ A B By SR AR veter-
fl abéorfbrrg@ﬁfatérl’@ gyReRAVabhYthCisi dMihiéR) tel B31808mm, and it is
machi ne rection of the lam nation. Thus the waved

f | gteded thatdhercewpuldans bef suffidiept spacectan tie absorking staterial if it

0% J6s, T el B0t Sfowtend Rt up B lRBe R
bef ore rmeirﬁ@mbarbfhrm@hg e pfien® EofLENRY IBHiNGL! of 148

i ntermeshi ng grooved rollers, whereby the grooves on
t hmqn@lfllrerfema@cé%mUditrﬂlmrformed huérresasrheﬁmﬁ fmclmmmar@eﬁerably

C niR meifabedliprahib Snd Buldy oot 1 rupsroRodis rasnerally

‘ of s@bﬁaararw/e&p‘éhaehrdﬂ tB9hé %érﬁroﬁrebﬁm%ﬁ th Whﬁérﬂhrefrﬁrteé %f the
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?roove |'am nati on
gr @thﬁecp y extieads. &sdt will apsar froneixplanations betdw,ahbdiutes are

¢ ooy SR Betilkar BB gRerklaledhS SxEGsP T paRdigEetion” is
adugéd eﬁréf@réﬁlf o itkh& ILRCHrEior eé%"eﬁfrgf)ﬂ%rﬁgrde with the

nodi fication o his routing, nanel e i'ntro
of maghirendiseaivn Qfdheéemrnatronentr oned bel ow. In anot her

R L TS
magddmtif i fid Hﬁcﬁb‘ge@?&ﬁroﬂfrp 5’ 8&%&%@{/ %r‘én %r%@ 6rie‘?1tat|on

grooves are essentially paral e roller axi
aspnoess by/takingabe BWH@Z@%ﬁmﬁﬁﬁlhrolr@hrmseSMf drivem mutually

e aing TR arTaRSrss BRerahy o aobveb 6 By alirs e circular
OnSr Réived %gratfﬁrgﬁ 'glﬁﬁariﬁlé by a?[%%@f‘ébawlt% t#ré’fkﬂlér%%é"al

| utes, essentially
t r ansvelrsthig pmceeureaihxde plbrenéyabe mmssecm diretllefrenaiteexit from one

sugip Ihleegdro\cl)\llvctacti1 sgetc Yn%srollerse which flute the ply to the grooved lamination
roller, while these two grooved rollers are in close proximity to each other,
have grooves of the same pitch when measured at the respective
operational temperature, and are mutually adjusted in the axial direction. A
preferable modification of this routing, namely the introduction of “attenuated
zones”, ie mentioned below.

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

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

w@eopesdbrul ar to this, and the procedure i s aPE@PERZIOF0O15001
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that the prefornmed generally longitudinal flutes wll

fit into the generally Iongiti[J@l nal grooves in one

am nation roller, while the prefornmed transverse
into t-he transv ooves in the

Bt g bbb U BEa%y KRS Aol o
r 0bbﬁ\7énléﬁmeSmBﬁféaa%thé’teoé’foFéJ%eléﬂﬂﬁ’%atlic?rf onéb‘g) jﬁa%@%lled with

| am nation the flutés in one or eac

de@p@ent@lyéhmgmmgal foftes,tarel ’mehﬁhepbby iB rsubbﬁed with essentially

t t Th f d d
or TaRbuarEs ufss, 2 BRlemiaiopirolive 4P BHRIEHRNE Grpaves. one

t h@ithanB n&@bé\?&t é%n"ﬁéoll)t h‘?the%égﬁlhh%re%ftloht ti}?f #tﬁ%ﬁ@flth i

In a si I ed proce oweve

nagﬂmvelseasfsbatlaﬂy perpeodiutdr tbhhnspbne?ehérprcﬁ:@iwé liHbapted so
ied with utes prior to the

I
C ol 306 BPeresnen SPRRTaNtloBsitynadEon ikl injo e generally

gLE"P‘}‘JﬁF’F prao}gfég ﬁﬁ%% %E[EJWerdlleﬁeW%?@?qu & té%nsverse

pl fyutwslwnlffnt intonhe trahsverseQresveimthbhehet Bafina®elerdiRr. One
its 20 grooves are eneral Ig perpendi cul ar to
e

th?éth&. laginatian rofigrsssheid mﬁﬁnagy padbessoller. After the
SRRt A= BRI ek 7 aft, BB TALBR! b sbfnkage of

( vﬁheodsthdepmdﬁhelapbf'@rtdté dlir@n‘um LEIE @Fﬁcﬁlré@@ebénélé‘ bh
directign) the flat buckl e up, formng flutes

ge%%tatls?n peAplaast ene 9}( thQ)PiJGPfeQ@m@‘BUV e thef same dirastion as the
ﬁ%é{ R?@ngual ly 25 this will produce

ow flutes in the originally flat ply.

V\hl l e thﬁa@mﬁqblﬁld@ieéﬁwéﬂur@thdHJh@&eVé\" r)érél Hﬁak"egfihe flutes in
flutes in ply shoul d be general | out

no?rée of the @hewermpée shallawianly png@rh)ewassugpnaumh ﬂat@scpnor to the

SaeinAh; RSN (e Sirhan R Sndel Blitsane

t f‘@(de@tibﬁswmbe rﬁ@nttcmédele%rﬁrcﬁuesltoﬂbﬁﬁwddé é&ﬁua@"tw&HFéformed
clainme 3 to 6 and in nethod claim47 and in

20‘0&%521993 pbcwilEittosito gsmyes, and mamlmsada 80 theat9ts
“Nitodfes SHE SR K Bbndh IR S PECiRoTHLE e onnae
'z,e“?ﬁ'gﬁ?%??%tbm@ﬂ&‘%"hE‘”Ehﬂéﬁdﬁeof‘&{%d?’ﬁféﬁﬁ%ef”“&% Gpied to
5 $¥ink alppg the HEectioreotits Bigtes (Whirkadependseon the ply having
orientation in this direction) the flat ply will buckle up, forming fiutes
generally perpendicular to the preformed flute. As mentioned above usually
this will produce relatively shallow flutes in the originally flat 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°.

Suitable dimensions in the laminate and divisions on the laminating

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
shoul d preferably be as Iow as practically possible

WO oBos479pl | es, havi ng hereby al so regard to POEEP2003/015001
econony of the manufacturing process, this neans
generally about 1-1.5 mm while for applications in
stiff products like small boxedlor selfstanding to
pouches, it should preferably be simlarly |Iow on, the
si dppahatob damsH aod©8i dGross-sebtiofidldimepsimhscre raeasured on
whi ch possi bly nust be printed, but should preferably
be MFEHERPRS the side which is the inside in the final
product sz : ; V. g ' : ;
qual ity Vg%tN\:)ﬂgféﬁ%H%a@ ‘g%&ergga@cﬁgbﬁ% Igggg{%%%nﬂorﬁﬂelﬁ §8im 4
f 1 @redigtbhess FbouX do Zoonelfbjowingthe tcunfedmiuée trrbughitisd middle
is grientable at roomtenperature and then suitable

) %'Oweme atnerdBe pieet.ilingar Ii@ver, there are cases in
icht j ! i al. .
or oper t 181 e e e TRE SBlcAbRRIRIL Nekbhgth shoyid preferably

f oibesas fow abeeactivallg poskibapipl hetalpliesf havingdevelsy also regard to
smal | boxes .or sel fstandi ng pouches if there is Ijtt]e
nedle egpnomy afitlyd manulaguANg Rrogasssthip measys generplly agout 1-1.5

ggﬁﬁg%ﬁ@gregpﬂ?c‘a‘dg@é élf %ﬁ%&@dﬁt&t& Ii@én gg&ﬁlg%ogc:é%iso?réelfstanding

n or,

10 hargdughes sit bﬁb@ﬂgﬂ@feréb@%%inﬂ@l?dm arithet site eicheethe
flutes are forned by neans of grooved rollers prior to
t heoutside|inthefinaloeroguely apdwhisk peasibi@KEt/be SFiptas, Sy should

B0 B5RECE bt SRR pd BT B Blocc

af tehehhBe flafe faterhgtt ReAfous Napm, the quaktydstrinticas e
by the pattern of grooves in the lamnation roller

corfeagenakygeedi | at ply and the degree of shrinkage

15 oven 50 T HRA iR shofChriall Sinste b el BPyREAS orienteble
aesdthebmttefiperaies aptithen sLikaskb p(%frﬁéﬁst &re ﬁdl%ol@ﬁhﬁ.e However,

of the flutes in this ply can be different. Thus .
al tthelggareases0n/gsalT $3reds NERPECRY @dse0tagelin sUgh properties,

flytes nmust .extend mainly.along the dir ' ' '
gertbiiS p1Y Popt@ne, Wik 2B fristf et Farpal kel for
ot hjhvBlsion td18MaRBbxa8 KR iskifsiaf8idPSoudrREST tHerd @8l lifle need for
zi g- zaggi ng and/ or branched by an appropriate shaping

20 of higihetrpagther n of grooves in the lanination roller
(nor nmal l’%tala rubber er) which ontacts,

or 1t hoy AdReBESTR G RIREERY Pomerapabrieh Tihrt o o'
V\’”i[frBtection 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 thé lamination, their shape will be determined by the pa{tern
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 although



gi ves a visual effect showing a nane, text, |ogo or
simlar. Such patterns in the lamnation roller can

wheommseoby net hods known from rubber stereogP@pBRp2003/015001
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For the sake of conpleteness it should al so be

menti oned that waved, 10 partly branching and partly
interrupted flutes in one plylalso can be forned
spont aneousl y and at random under use o

_a snoot h
| ke ﬂutasanus%ﬂt@ﬂ@l majalyealgng e dtrﬁ%t'%wgiicg\g'%g%?@ﬁ@%

1 S H | H , ' . | . . . !
TR TS R B ALl I pEaaidaRncloss o
Strhsigd Bl eldastktg-Zaiglyingand/onblanciedridy and appiopriate shaping of

| eat her. There can al so be achieved 15 interes

vitbaplatteft et grayesinkhe gminatian follgr (paEm @irgatéé}groller) which
| ai [ | . - i .
o)k cBel e PR e BEhup RBLATTH Eiher whir

Meditb g Vi [P eFaet ShaVaifg,a higme, texdogoor simildrarSuampétterns in
instance be made in this way. Such interesting visual
efthe damirationogollapparabgroade by methpdsknawe feam roloer
textile-like, can be enhanced when at | east one of the

t WOCIHA%EEPMEs 2 metallic or iridescent ‘gloss or where

the t worg heSsakeeof@oriile@nkhe itaHoutdhiarise nieptioned that waved,
applications it is highly preferable that either the

y : ‘
t hparkiydsanalfing eadipastly interrspied flutes & pae pinalssl gan g formed

sanme i.n bonded gnd unbonded zones .

o PSR Sofdrararn Lrebhigta Jhadh RN ol

f %érﬂgdy%%tﬁe%&ﬁdiﬁg dii@n@th tsheitably adijlisidcto aivepartial
formed"by a so-called "segnental stretching”, and
exdeadiimetiqradariing shtinkageeof thatather plyc tSush swiage structure looks

s DA urER e skt f BTy e Yo RE R Taed o
unghes et Gag vRRIaf 8t Sk iidnBXinghg pResoftthe teentittiedl lahtnation roller

thickness™is an average between the m ni mumthickness
of smboth gy awiarhsupplies 8ith froaesain @ suiialkle patiasnarlde above

the ply's maxjnmum thi ckness within the adj :
noREBLHREH TS0, PREWTAS DAY (SHIOE & R iR, paryfor instance be
I alrap['da. t-ﬁ Pgift y$,uch first WD 2004/ 054793

PCI/'E é (S 015001 13 solid-state attenuated zones

| ocat edSash ivetetestimgdvisieaj sfiects andfor appearcoeedii e iaypinate as
bet ween stretching, rollers and,| am nati rollers,

St lsulifa, e 7 SEnaneRd aemh et b orge hifh P58 nag ¥

thi ' | : fved diffgrent colours.
{ niRSHORE FidReptQIoRE T Micht 136 WAOAbS B Giveh diférert colour
in the Pondwdt appksatianislit isdfigialyyreterable 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
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 minimum thickness of this ply within the
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

wordoe/0547¢3 f | uted | am nate so. By contrast thi SPCT/EP2003/015001

resi stance to bending is enhanced in conparison with
the situation when the thickness is even, when there

~are attenuated zones and each I13ondi ng zone to nmainly
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falls within one of these attenuated zones. The

at sl etees attonestetizonat (beftet sgnaentfionidbrazjuies @bisiot
facilitate the rranufacturi% process as jt |ater )
shevordinationdreivaen stretching reltass anddamipation ralless @idi isn

by £ | 0G| [ n e reduces the
teﬁé‘%‘@é@m@%@%fﬁ%ﬁ%%?ﬁ %@J é?'r etching in the

sol i d sirpfes 6aihddiioheas eskbatidleninuatiohiofagbih ih thé hen-bonded
direction in which the 15. stretchi ngghas t aken

pl 20Res, Bscamparedde the thickirssdndbe Roadsa @anesswileyf Gaurse
figs. 2 and. .3 .The r her e. . )
cofis BfRRe iURb B SR PR S Bbsience.
shpuit ivGbrdrafy 8asief té pitketthaWutéd Iviahid 56. Bynstetrast this
spot s. wever, they need not be coincident [like

t hrasistehee ¢ bardingdsiensapeed tntgmparisen withithe sithation when the

bopdi [ iS | it hi fi ,
soMiehsk iR SxPRenne Liere iR ttoriialet Porles i agh popeing zone
CaphdiQy SANewARE G 6xtheRE JRY0BEEd Ashdd. I'Phe agtbh@aedtRshes in
zones, "or the latter can extend:-beyond the former.

Pr ef lvasbbee of te pliss alsorfatilitate the oranuikciunrg poecasseaas it later
| ifi i | ai e . .
e ShalPEB Al gEfd bBibd PefbRlB A Shof BV sRRRn soic
boﬂﬁﬂgﬁpzﬁgﬁeﬂh%s rRILEGRIIE Rerepbi, iRPBatiOn by Witidiching in the

nor y not reduce the resilience. It may even

i neokcistate ban imcrepse thye tansileistiengttulin thetdieection in which the
tex&ikg—.li e %har cter. It can with a suitable choice
of SHEIEINLBARIAKEH3CS so provide the laminate with a

hi gher ﬁ‘ﬁ@gg@(@m@u&@&oh% bed 8RGRN %QGPirgﬂﬁé 2 BR@8t They are

strength. en at least one of the plies exhibits
sohere shawe aatalmosteattlycdscidinghwitt theszoreas eflbendidg in the

zones of the ply are preferably attenuated to h

e PERHONACE 0% Wiah 655 pesfiamn ety Eaea TiesPPnded prets.

m Wd%@e?ﬂh%g%%ﬁ Adi n&iBBRt ik 8 SindtheRYURENIdME only is
maxl mum 't hi tkness of the ply 1 n the non-bonded zone.

pr ¢fatredvhybdretisg zoaa nidetyds tbeated witbirea dirstidojid-siste attenuated

t han 30% of t hat aXi mum t hi ckness. A suitable t ho .
of ZRBAI dlEgthe BRIING ZaBPS £28 4P SeBISTRAIRESXHN] Revori the first

lf L%lgttﬁnlﬁ%fegnnie%%g ?Fﬁgéelt%gt\ggg?rd ge??en%@k}dﬂﬁi th@8fmef! Preferable
choices of relative zone widths for the last case are specified in claim 22.

Of course such extension of the first attenuated zones into non-
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. It can with a suitable choice of other conditions, also provide the
laminate with a higher tear propagation resistance and higher impact
strength.

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, at least in on ply, is to adjust

WO b@408i7ber tenperatures to the thickness of tP€T/EP2003/015001
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attenuated  zones and to the velocity of the plies, in

such a way that these zones reach a tenperature which

makes them | am nate adequatel yl4o the other ply, while

10 the filmmaterial outside the zones due to its

t htheh tles sidiossm thitkmesscin suchszdie isilesy trtaennﬂfey aifliilﬁ@ maximum
e flat crests on the grooved

ﬂad'ﬂ%{iq%%réf?p PRt indhE narcierrderhaons drsie @@yghfan s and
?ﬁﬁ@’rﬁ PrefREapiv 48 ingRUAPRR A i ridheibee®, oy °

par ti cuAmsuitable mempd obachievisg a‘lﬂnoéEprecEeacmfe’sp&ﬂence of the
be fornmed by shrinkage of the other ply

EW%?H@E}U?WWW%W%@WW |Z@§684atalﬁast5n’qne Rlicis to adjust
Co8E I\ RAE00 T g SR o

nee no be ‘su

gr omp@s iHtd adpigt th@ mﬂeotdﬁnper@tms dethd tcknasshsithd eftenuated
plied with first attenuated zones and the process

coﬁ‘?f‘?ﬁ 8nd tathe weipeity ebthedoliasain sueh aova thet tesg zaiesseach a
scr i p Fuor%Q'Yﬁ BI?I §s €5 R lgﬁ%\}ét? t&@@?%ﬁi%ﬁ?%oﬁeéﬂy’ dvhile

anﬂheﬁfilrrt rhh@téridl dutsidié ﬂﬁelﬂb@éb 20886 itg tiicks s doePRoBRACh a
at thetlEgm rol | er i{,thetransverse stretching
P p

Sdfficient W@turentﬁbpﬁe@ Ads thatilee flat eiests on the geonyed

[ ] 8
L?'égﬁéeﬁ%%k&@éi? I S RpIRr S8ne SRl edan s tia s
coaenidteazontsanthistiatefinéd iMelaithy 2ohienas7Rei ng
stretched, this stretching nmay cone out as a twn

zone wi Arsimiiar effectisan find m@@gu@( useorhan transvearae flutes in a ply

P PSS R BL SR SR el Sy pES Sy RRRR B msction with
t hﬁ’%@ |k 5D AN GYBRICABE B A FRIBA IrslidIowiieR dirdlchl cBhtacts the
bo twin zones and the unstretched or | ess stretched

t r sk mestineed pﬂ)hermedsmc]lct esgigipliedrwitrogfdaves bautnmwlae sthooth,
PNt Ble v RS 545, Spalig attthirL pftBuadd bR e the

a b1ee438 ednaiibAs ardBIRARAY 96 47AIhECHNEITENGH ZQéIQ&OT%Iacﬁn

hereafter referred to as the second suc
arlbesgzanes. Sisefodher shittte ¢rd of desqmt@mdntﬁgsu4 and 5.

attenu nes narro n.sadf
ot t enualglh SEReEce 30 osr s SPHE e Bt ellerwalecheanasiare formed
créﬁtaﬁdca‘t the ips bﬁﬁcnereta MPINE PhdsveFse %tréf%h'lrlhd gﬁéd&be%g the
infig. 3. hod of” manufacturing 5 e secon
at mé&masdamgzbateseensthw@dief Bed roltercd.alfthé Sugfade shape of roller 8
P tﬁer process parameters are not properly adapted to the composition
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.
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,



defined in claim76. The second attenuated zones act
as "hinges", and if they are made narrow and deep

wenougbidhey inprove the stiffness, since the PCT/EP2003/015001

cross-section of A becomes zig-zagging instead of
snoot hly waved (as described further 10 in connection
with fig. 3) and A and B thereby get triangular cross
sections. The second attenuated zones can also in

somerefttTeferrad iot & thet seonaesuchaadnest Mhay aedssatedhetween
it is explained below. In addition to the inprovenent
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al sespattivByplgadess isrvisivead imeigr 8sMheanethoalysti matufacturing
shock action, such as .inpact strength, shock-puncture

r e$hescasreonshatteisiad zeaes i snraiiad thclpis dStatscapparatus is
IS cays erge.is started a stretching in the ply
(- shgoar 38 ol

the flutes, and this stretching often

has a t giesstondatiinalss Sondsigst S19MHgSEt bAA if thBg BEdYhade
the first and 20 second attenuated zones can act as

shoekroabgnd deep erphgh hey inprayedhe shiffoess, iinge thet cross-section
tt t ed | at i to th '

2 MBS AGIR isfoA Dot DRRRIY R Bl B8PS Rrtner
st B E6RhE&IdPIVILEFig. BNasd AdkeBttReredy d&titriahy@lar 8fce@ sections.
zones", with the grooved rollers for |amnation. 25 -

Th8 hecsanuihdaattenuateddoremeanalsohintrome baees thelitatesbe
bet ween a further

above, .can . be forned by. stret.chi
o oM BIEPEPEPTPETT AS USRI BEIR W nat ed wi th t he
gr ooved 1, @ddfion tfthe %B;&%ﬁ‘eﬁwtg e sfiffisds ahd Pe(?jﬁﬂl?érﬁ‘é caused by

zones. The advantages of the first and secon

at tles fiestehdzsrvendi aitaneaten 2onessimpreoxinsentsrsegarinirelation to the
Ry IR S ol R BTt bt
al Iy Wst%ﬁé?ﬁst@‘ho&ﬁ'a%ﬁbﬁ,ysm FIPAb R ERAgth, shock-puncture

PCT/ EP2003/ 015001 16 and therefore inproved econony, _
si mesistdmeezantbshaak-tely propdgationaesistariaey This ihbecause there is

D 5 T RSl BTG B g

D i ARG St BF SBesbhdtianercny e rst anc

f i rsetonddtteavated! Zoremst muaticas srwroksalsorbers. of gr eat

help 1 OrTﬁehSro%re??oecsé ioRyof?ﬁéiﬁPsq a tsénlaiape%e gorgens 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.

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
product properties have already been explained. An advantage in terms of

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



ply A. In the type of apparatus in which the grooved
roller for lamnation has grooves which are generally

w@ascalobeb3with its axis, these hinges make it PEDEB00S/@15001
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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
approxi mately perpendicular to the roller axis, the

hi regeisthbedfora inreepd eicpndmy| sinte sk zdoes oplyt/A whasrsagegoing
fromgrooved roller to grooved roller, in other words
t hdO RERRsleRengVe 6’9886?@%H?l@iﬁf?w%tfﬁr@wrgrewiée less heatmg
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t hatignuptadezanes v b of gratdielp furtheinsacess oy actinghas hinges in
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us lg@dmesbwhloﬁ@reagefo@yén;( Barallbl wRR e hds, thesB hitRes make it
f or egoi ng% prior to formng of the waved

co@pﬁgl@i% q dirgctguen @dﬁtmebbheaw Aty ivgo dihetgreoves.sin the type

S L EPEAR S i R P, FBRTEs, bl b G Re e T B case
t hep Eﬂ’s‘»&irhwbt?ély pERbehdiSlIBE S iherofér ansemeaﬁlhg?g hBiERMEep ply A

ply being generally in the direction which
sell@tﬂaé@ duanbetsdmsane fetin gccvmmd roflef tmgtqogyedmler dranther
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If the process is adapted to nmake the flutes
gef@inmathe/flgerundasia wnuhtanaeumanswsmstratmmg this

whi en’§ ERetelERE el of SO HnE ncllarfih g bup hehiBE e grooved
mk@llér"tﬁné‘rbh’é@éﬁaﬁt—?f‘@ﬁ@r ls¥eEIfEQFR LM I3 {057 BRd RappaRitus

direction, it will be a generally transverse
orlcta1mat81oh¢$)40c:ess whi ch i's nuch 30 nore conplicat ed

to estahlis and ual S_expen machi ner .
put 15 WRETISGHRe Hoea8 8T SRS i Peml i s oAy (as it
17 | i

R ABBELR S8 U B35 G170 AU YelEd thfurations and

suphior tmmkmgobhhes‘arat andeccariceaiérauadted moheet(éetuch zones are
[ tion raIIeI to ctio

* herade); Sudyie with oBeatbRin Ge dkedl discfifes e fesuttant main

é;?’?ﬁ@%@ ofggéﬁgéuﬁﬂ iRealhiphNbehgYerkAaINP e HRUWIFE RSN 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
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
more complicated to establish, and usually requires expensive machinery

but is well-known.



Thus, in the judgenment of the inventor, the product of
the invention in its nost inportant enbodinent is a

waeragsbamps nate with the nmain direction of ori P@I/AP0R015001

in.each ply generally coinciding with the direction of
its flutes. If one or both plies are conposed of

~several filns, the said orient#tion mainly 10 in a

direction parallel to the direction of the flutes,

shoul d . Mpreprecisélgakpasssddeng esbbﬂmmtesamllmmmally, outside their
di f f-erent nonoaxi al_or biaxial orientations in Ré

safiest awnwatemnﬂ& ifrBychaoreg aes BIASEPL A& Boleqylarhsorgnted
exﬁﬁ%lg" I tlgﬂypag‘gpélltatthé’fdlrg Somet ﬁwe?@ﬁ%‘t&é%?‘?ﬁﬁfdlﬂé&lon

i on ut es “ex end I'n

di erRekiteNhe \Mttdre (Ph¥ nfaintdi@ctidh of fohehﬁloufcamhbe found by
ext end per&endl cular to the machine direction in

i t sbrinkage @sts)ossl aminate of two films, each oriented
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of jtstrhesiempbltbAteMbolinh&mitied drobsBriedte hithptecmedrddibyction of
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helical cutting of a |longitudinally oriented tubular
fi lonentatiopds @achauy gegerally @maiding2uip ea@ifectipn of its flutes. If

g Al Pt B 58958 8 sF ey o 3 Bgitabfn maimy
al $9 aQireetien %‘éréﬂéﬁé sl dRECIIH o thieFilites, sHUUK balur@erstood as
strongly unbal anced nelt orientation which is

pettipe nesutianiof the dlﬁerentmmnmlaiuqrémmalrprlmﬁmqs iythe said

tin Imco ng out of the
extf'?’[]§1| @chglr%a)f gﬁldﬂﬁ ¥dH8F cutting under the
cal cul aﬁﬁda@e%rﬁﬁlé% Rangy )z‘,oM\é]bPJS\féBIri é@béxtme'u film with
crosslam nate ould preferably be made
| amrmtailqmam ﬂuf@st&)@emdlngem theotheching @reem@@s \A@ul@;ply B, the

b t th I | &

Codhesiaeinen s dthe PagramelctishiB e EcgE dreRfice e s 2
be'dﬂaséaﬁqir{é@é ®f ﬁﬁ@ﬁFrﬁéJ dadtn HuHtey @t Baldngle @ub@tahaény higher
film may 1n itself be a crosslamnate of two
ea(tham) 146%(& gdom +600Dand the gthers60Yttatine maoynnle)vlmecttcrmnEach of

he oth
d ai tbei e BRTCLR I AP BB DD proteacEey DRl tne i
oﬁét nalfy 8%@95@‘3&% filedd 55%@9&’16@&9%1 in E& -RE524126 and
aft el r 7joining urther stretched 1n the
di rCéltA—Oﬁmmz,lrbdthmnemtmnedmbwee addrdbetlosed inOmote detad in EP-
i cated than si usi n
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TR G4 SRRl SHEBNGS v e or o o
| armactiige alirection nearhelytbetwistirenof atubudar film coming out of the
extrusion die followed by helical cutting under the calculated angle.
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.
Similarly ply A, instead of being a single coextruded longitudinally
oriented film, may in itself be a crosslaminate of two films, each oriented at
an angle substantially lower than 45° (e.g. one +30° and the other -30°) to

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



an i nproved heatseal strength when the seal is tested
by peeling (as opposed to shear testing of a seal)

wespepssbly when shock tested so. Provided theCT/EP2003/015001
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boundary of the seal is nmade with -a pronouncedly

snooth sealer bar as normal in heatsealing, instead

of a sharpedged sealer bar, a 18 result of the flute

formls that there are shaped out fine and even

pd@ﬂmaﬁ&r their jolmn@berfdethgr sfreched $rethe divdttidh which then is
pocket.s" re fou |ve a very pronounced shock
s'BFBh'Hs fectien- 'b% rm@ i§ mera eamplicateddhan sirply using one

Pgeédgkﬂgsg\égé f%#ﬁﬁ?ﬁéntéa?lérﬂgejggt g@’grlfﬁ'ggé]ro%égsentlal

hi gmpsovemgmﬂs intear dandipurctur@BsSendir. contrast there are
cases, in construction of bags, where the focus

shoul d b%%%rr}’ SYWRIISINORTEPAMY of e laminaie acserdingripithe dnvention is

r e P8 LA Rl L Aol i S s SR Bt B asting (e
bagprostdlteshehi tetingof G Séx)) sEpatialsy \thémsﬂoak ?éb‘?ﬂe@%o
900/ LDP \Sjgidrigd 10% LLDPE will 20 typically in it

F bundary ehtherreal is yageavitton @eommmdty;mmoth

rgsﬁsieér%éﬁ i i Pelsndng MoRa®Ri A SherBagsd senter bar, a
- esalt pf trledutensine s tiat #bre dYBahapea™ Rl fihdldni even “pockets” at
avaj | abl e cross|aminated film material in aver age

t hiteR ReyBdayodehemserbwhieht peckess| a;rekfaglsd tegbleapednyby
t n oGl s O €55, BrBlect Bads RomPding Shoek

‘strpre@gﬁgt dlrectlon ‘a yield force of 20 Nem 1, i.e. 23
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MPa, and in its weakest direction a yield force of 17
Nem 1, iWkile the/ugg af thengiesenbinveotivPmainigiis éer strength film, this
exi bl e | am nat es

|
YRBLLTE I ARl SR b AEAETE HIRR R nre o
al cheeglre.ghie eurehastisn of bk, wiiére tﬂéqaélrléjghd)lﬂd% on the

stiffness, feel and appearance, the yield tension o
t hétrengiki inane direction, sombinemwithiar eartain pusbturedind tear

15 I\/P 004/ 0547
poT bR R8T A8 Ra ety o egtonsldidss iebaag of fim
Corfiiclmsrd. m@b)‘nmnﬁad‘é frofPh ®IdrRNet d5u /4 LI5PE (?%laT G% LLDPE wil

convenl entle/ about twice the said | n i cate
rm fpicallyrip ifstlpagitudissl dieeatioprstiaw myi?eldsfortm&scﬁc?OJNcnﬁel e a

ria not udi e ajr spaces,
ol GsTar BL 2B et ) orams B JomnShays Aadeld force
5 ot 16 NbRed.eZ @aNASId tERSioN &111d.6 #A1s4 ons ment i oned here |
refer to tensile testing
Commercially available crosslaminated film material in average
thickness 0.086 mm for heatsealable bags developed by the inventor and
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 Nem™, 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
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,



at an extension velocity of 500% per m nute. They are
established from strain/stress graphs. These graphs

wowed/obegs n | i near according to Hook's | aw, beeTMPL003/015001
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normal Iy soon deviate fromlinearity although the
deformation still is elastic. In principle the yield

"tension should be the tension &9 which the 10

def ormati on becones pernmanent, but this critical
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strain str urve

pr defdrowtion Hmntwqmrmamm rieutdhis dritical valee, which is velocity
extrapol at ed backward to intersect with the |ine

whFERePERte ibriastically inraesile igudptarming. The way yield tension is
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that at |east one of the plies by the choice of
pol yner Ih&2%8 tha tepsiopyreaghes edefaiivatraaximun.dheg remeins

v EPRER| BFagtebid uhEr OB GEn6 RS, FERI i@ again

fl uhtllﬂg’,eamcchrsoﬁﬂﬁélrelétwé nERIre0 dfele 88nsi6i i 8bMsdered to be
above, if no |less than 30N MM 2 = 30MPa (cross section

of the yield tansiaro &, saprripana pisorkrepk €4 this aeipandihemthe yield

2ot iy EBie Bas R brihal it Pl r indfengion continues

| ato inetEaseoWih this otihuEl Slbngatiom SoutiviltH @uchMower increases in
manuf acture than a crosslam nate, and still for nmany

pu qa’mp%ner@éntag@@pagaw dhen ghe straisvajtessl eurveatter vield,
o B B ASD IR ot BRI At v
Vefdhn%ﬂ@ébﬁﬂﬁﬁﬂw&hﬁ@m%h Wigr8sérite tﬁ@l—ﬁ;oﬂ's"—l?&wlrﬁ{r‘t &fthe
orientation generally coinciding with its
stretching. The tension at the intersection between the two lines is the
defined yield tension.

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 pérallel to the direction of fluting, which when it is determined as
explained above, if no less than 30Nmm?2 = 30MPa (cross section of ply A
alone), preferably no less than 50 MPa and still more preferably no less than

75 MPa.



direction of flutes (this may mainly be the machi ne
direction or mainly be perpendicular to the latter)
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orientation generally perpendicular to that of A is
biaxially oriented -so that the orientation outside
its first attenuated zones (if ppuch zones are present)
10 anyway is higher than A's average orientation in

the saneAglek&eplest #idminde cd)rﬁsirlfdtlbﬁtwt%lﬁ %8‘4 fbteegn@?éﬁﬁ
(if such zones are present). Ply B may sinp

st meRgifaciredian aioresslaminate, and still fdrenany puqudmestcagaoe
o COR¥Idred <l B eofitikhiGae? ISR Hrhinefe apesTiing tscthedavention
chos mictPohdly, B3 ig uh%&@élweélékléllf Bheﬂfecﬁh%%try thb¥lanced

than A, both as measured direc
perpr%fmﬂr ovithathe matmélrmtuuneofobrr&rttammgehen&llyIdmr&ﬂdmfg with its

o Rt BEAERRGY e A Gy B theruartine Afection somsinly be
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f | it disstattariusted henex @f $ucti 2oadt aenpriesehi)r Fly B may simply be a

di arded). 25 As it appears
es%@ @Netﬁowpg nes is disreg ).

Wt he i nt roducti on, the present

i nventi :

Vet Snsbine SASTHER ekl 4RI, WGk

st ptapestiss irsdiffeeemiuditectiopsy dredhin sWdUCARIERAE, mél@hals may be
for stand-up. pouches. Claim3

o ERb1an30 il E nep eover Sapibeice of Slastainihan A, both as

a ) e ne

oo oa e Prhe roiBR R didiodr tofhe (b BRI,

pr ef er abi gn linteceslingespesial eash, ©gefordstgs\whish %h%ll%tﬁs'?@nd a
WD, 2004/ 054793 PCT/ EP2003/ 015001 21 flattened

| o850R 5010 3 greatinegiethevgholes af materialifor Banddhedsiptis eflA's

poRkSiis S ) EFRRAEEH (B BRGg

usdmdactt;orbef AB fautingyup toTlthe pfdlthHéveleG/@é\/lﬁg? h4§ di’§appeared B
rmngtof a sharp bending in the final product

#1935 REt BneengcAg any=sigmticany Riamdef@rmatlmkprﬁgerabky Bis
beé%le@l‘é@ea% QinémidHiBat LBstohls. A 5L N9HKE s I ichtaPin a

dlrectlon parallel to the flutes or close hereto (orientation in first attenuated
zones is disregarded).

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.

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



made for purposes of "the encapsul ation/canalization
aspect” of the present invention, which now shall be

walewmansd4resl. The encapsul ati on/ canal i zati on aspeCI/EP2003/015001

conprises a nunber of enbodi nents which for different
practical purposes utilize the interior 10 cavities in
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perforations, either to canalize a flow of liquid or
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Q0B Sorl ARl oA HackBl i 4 foRbBABIbAS: dhdke giferent

pr esfitidimBrtsnand somesofttheir apphcdtayes aplfpﬂartfimn product claims 31
preservat i ve agent can be di-stributed al npst

i@ ganeeitieds el makingdhess predusts wil @h@eﬁfafeqtmﬁéalms 60 to 66
rmr%@ﬁ' aﬁpargp 18 ik 'cfetflﬁéd 'WE@MQ'SS%%?‘EO'TIH?G%%C{%% cI Pie present

39)nVaitionl mewm@tn thmﬁh@@aﬁar%cur puzkets aweaasgdem entrag he
chem cal industry and |n as face masks.

20@4¢$ﬂsz¢a@\sea?®awg agqszowafeth%mUﬁbF@tmd of blending

%kgh%%ﬁgwwgﬁ ﬂg??%ﬁ'or IS b 8fbet%l§rdﬁ%3' Hoaﬁl}’n %frﬁnec(t)ﬁe advantage
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pur poses, since the balance between the wate

st dpglithg paageativanesds ngt be Bbia to wahstaaddbe |tﬂm9§@ture of
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migration alone, or if the agent is solid it may gradually evaporate and

diffuse through sufficiently fine perforations or pores.

It is also customary to contain preservative agents in small bags V
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
a geotextile (claim 39) but also for instance for water treatment in the

chemical industry and in gas face masks.



constructions, and for "breathabl e" bags. However, for
ot her purposes such as e.g. manufacture of a filter
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contrarily be given hydrophilic properties to at
.least the inner surfaces of the channels or pockets
formed by the flutes. This can Zpe achi eved by 10 the
choi ce of the polyner material which forns these

sur f acesThetantipate ofStIBiMGE, WhRH MBREs uSe &f tHY cRSiIRSS/ eﬂ‘ﬁécts
ki ng corona-treated air fromone surface to“the :

or suc
ot h"é’ﬂ“'f‘ KP GoRNTPlE faeaed bydlae Jytasein @t iIppidvemaritaver aticro

h : ' { - q., of flut
o288 i, P RORRLS S CE5 B % b dhaTer

to stogpiagizmal dif aHowiit effels 8aRIDE dptmdidbd] The (e arébspecially
antistatic agent or a dlsPerS|ye for plgnents. en

sudl krrkishpeke. g anriepetse farvadigtute protestien firebtildiag be

co : k) l 1, amount,s of a :

. S RhEh i&&?@ﬁ htz{%r%'z % WuPand i oer g s
al B & gnMANYFREredda fi rgb%lH

subst agce. 20 The hyd]rc'cg%ﬁlggi g%cl)gdvhydreg%ﬁ%c skdrﬁs, there

pr opRY EPRisargy b]Eer?lSven élydmmgﬁ?pnwert;eseﬁl?/mdﬁasﬂ thlesinWeras\ﬂ-faces
B, iltrati i Lit t . .

oy <7 2k Bharyiis or aRrisetingt binele flis | Fe N aaasbieued by
bettieenoibeastand paNiinSomaasid Whimwgfthéé§ Sufh&LQ 5 by a

web, e.g. a filmwth coextrude ing Tayers @
sursliE@ss tragiment, fe.g.nbpfessing dresuckingedrona-thestetesmnfrom one

subj o fibrillati 25 b Il -known neans to ,
2o b8 3o i bAripistiob RercescHbed stiSER ReTggations and
adwaghaaeously be a fine web of nelt-blown fibres,

made froma lower nelting polyner which can heat seal

to bot hTjhei eydraplobicprofénties geg.i afl flutey mefdenfedrn®lydiefin, may
perfor tf ons b%/ mﬁlti ngﬁ. a%._ cl z?i med in claim®64 and
o1 Sl Jeeredse fue i HigatioRs @ Pt WdranHike sdiue: pe. an
o oS0 202 DS didersiie BF BRRintt 2 YhaTR080 Bk es ggnnot
Plcb;e@@m h ,@%ismﬂ_bct Eaﬂin@fcmr#mteralatedl.w Hdﬂmg[@némaﬁ?ﬁmts ofa
ne . . t
B S Lo i 9 e n
Spegdrhp&a” Wi‘th%émd?@pﬁih‘?ggﬂg%tﬁﬁbé' which is melted in

the process of t ‘per I'ng can be dragged to

f or m t h&@hedyydedphotid or hydiathitic3tropkrtidsofthe Theneld Bemed
supface contacting the nap-draggi ng hot roller nust
cohé%erw"%? APhBr 2ng{PE ealitraking mbdity ek the channel system, can

SUbkiehhaRELY bl Ins&EingTh U 1anfinbte bEtwEBh AR B bnd'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
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

the two surfaces of the laminate are protruding so that the hot roller parts



an iononer/ethyl ene copolynmer. This can e.g. give a
napkin or a sheet for covering a patient during

waurgesyon textile-like feel. Apparatus is defPordPion3/015001

10

clains 88 to 91. 10 As an alternative to the

perforating at elevated tenperature, especially as
this'is described in exanple 23 the flutes in each ply .
can during their formation be supplied with .
prafalydandorhbbstessn dne piy avitsious heeingr theigiger Bly. dbigealso a

of the cogs j.ch rmthe fl utes he crests of

t fRstdng rﬁﬂ#&" c{eg%&%%mquggprggﬁﬁﬁﬁ%gsl y be

) Shaveqsr's ésﬁécii?éd RY clhing 653A: RdtbAAl whichas imeltdd in th process of
way, holes going through both pli.es can be avoi ded,

'tl)'fmelt batfetsati;mg aanebe draggedetodarmdhe sapslaingd inclginygs. In this
ti-sli tj es. £ill .

DG o ot soBleRa U Peo it PR Conigt o

fﬁagﬂ(rggg | ?ér]iél%ﬁ\i&h 56 &Hfi&%nhf&g% REIEpangi & wh&y corisist of

of the Dbags Inmmediately under it: To fit
Wi drhiohbherfstiadehe gopolyerege Minis cahegs gieele napkin enasheet for
| am nate of the jnvention ca i th advant e . . .
C SIRYEFINB EoRRURNtNANG SURgeRY] %f%i“%ﬂk%f?@?oﬁgﬁ%&ms defined in
fe! s are generally perpendicular to those
gﬁél%mss%gkgrgﬁnaj or surface. A further aspect of the
i nvent i A9 anigitewativie torthe perfooatingét ¢lewateld teppesaipire,
are flat when fed to the lamnating,rollers is :
prespegiallyias bisisHeseripgdin Sxaqpied iediies T pigh ply can during
' ISBEHIi ' ' "ARPagebig row of tips
WESP@?t%?Bé sBéﬁllé’c?Wr(p%rE’frga@g?E%s?esw . row of tip

or carrying ou od Is aimed in

- cl @ BBmB%f the cBEs wWhieh farrethisi fauies rearid theowrebts @ftppee peetruding

15

20

25

30

in further detail with r e

f he, dr awi.ngs.,,30. ...
Fi ‘posges’scan gmtgb@@plwlge {%I’%&&%ﬁ? oﬁ[?&t%r;mg}gﬁﬁ%gﬁf ﬁgg’ooln this

i nvent, ' B, each

usaY; o, oBt Y ikt B pRaEbe SYBRE F%Me vo
2004/ 05279 JuRSTHERB08DIE6 @AM alskibéluseddoigiva hags aoti-slip
plies crossing each other, here as it rkorrmll

t hpropsaties. YWhepdiladeags ateplages i aRiac ’/Bb%?{e %M‘?lirlk!}’;%%anged
Aj i het _
ok R TR LBt BT BeBt i i o of e

ar gags (mMealkesw Under it €T fiowith this seackirty Birgagemeat dags made
are Cross sections representing two differ

st fraot thedamirete 9 heninventio &aniwih advaniaee %ﬁ%&?”&ted so that
of S’et fh%s %’n c%ej 81h it RS angjoc‘resdrﬁaces 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
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.
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



bonded to crests of A and therefore the corrugated
structure of B does not appear fromthese figures.
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fromformation of 10 the miniflutes in Ato

| am nation of Awith Bin the manufacture of the
product shown in fig. 2, the ghifferent steps being
represented by the cross sections of A and B and by

t hELtES BF hS RIS pREScilsstdfe it biepshark ddienbahaley will be the

(cross- sections through the axis of the rollers
Fi gase5 pespendigdact each htharadhpa of PheA dvFeraysshin prgler better

Lgt'ogslr?%% gweggtglcgu%tlf IF%I? ° Weg nﬂ?ﬁﬂ&é@fibgfsm[‘@cﬂpg Within the
to Ie'%]é ?Ehmﬁh |ﬁtérﬁ1 gAkgr ged detail of figure 1

rate W t he plies thenselves can be
| ami nat ERgsof &rid 3rare anm@sf&amtmh&sepﬁ%eﬁ%n@blvp giferent structures

[ ook by TBS snumars gate dReatgh & e of B Sk SbsSAge is
ang? hré&%&%@@ of /S Oﬁﬁhd’ rQﬁj’rélthfboFrG hiae sftrldd:‘t&% d)frB Ab¥s not

ou the m a non onde zone 1 n th
pl sppeardromrtbesghfigiresbonded crests in ply B

h f
bl | cabic A gt NP A ke EBf‘rP(%ggg’%chﬁefﬁ%P ﬁiﬁﬁﬁr@%&f’n of
poﬁ'l%ehﬁmifl%g?ﬁ A2 BTSRRI ‘Fh My m%néfa%tth’r%e&f tA& product

-contarners or to cana |ze l'ow of air or
Waslerbwn mafig 3, the dlﬁfqen’is@srbenng cepreaenmdsby‘ the eross sections of
prot ective age

B9t theserons seeiensl theigrianse e Fafers feross-
”"gé%ﬁ&ﬁereﬁthg%aééﬂ .%55)823%22 otiri 0"

parti cuFg). & iged siateth of t11&)n1abla|rfel |u1&asorb®épﬂrtd|ng3m fignare 4. The
| am nation, and added seal i ng equi pnent

t
| PRS0 S o coesere g oaapamirely by shriMkage of A after
PCH ER 5%9 {( Q15001 25 the lam nation, thereby making '
cl osed pocket's which serve as mni- containers for the

par t i cuF#d. & isadreenlatged-tgtail ik figeira 11t dusitate hoshibeseplies
a rocess for producing first and se%ond ﬂttenua ed

gelves Ras oedamiRaies OhSIMnRNdaRY trss WEW can ket he
H%%g@%ﬁ ﬁ‘%ﬂeq{#‘ {’r%s ?h%;baég? éﬁﬁécg lf%’cﬁlﬂ%te BSding

naégdagmﬁmm infigs. 4 and 5. Fig. 12 shows a detail
of a grooved lamnation roller for formati of
Fig. 7, 8 and 9 represent sections parallel to the flutes inply 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
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

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



transverse fluting, air jets being used to direct the
ply into the grooves and vacuum being used to retain

WO toolosr7es 10 Fig. 13 is a nodification of fi gPCEP®O3/015001
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pr S4dae

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 othgr surface, whereby the

two sets of holes are nmutually dISp| aced, so that a

f | yhd |ARRIBE, iHereby ﬁ*l%kh{%i cﬁéséa ‘%ﬁxéﬁ SehRSad Fhum-
nne

penetrate throu h a cha sys efore It can
OutCOBLRINAES f@fﬂe&pafénglatémaier@he channel system rmy
14 and l14a are sketches

b d h
Shovi g FASghoR & MBiv-irsT RBPNG B eeesIaE predHao fist end
t ogethbas a@t@ﬁu@fé@ﬂi&%st(% t@% gér%fssﬁ‘ﬁ%ffgv%tlﬁ%deﬂned in the

illustrated by f I'ers have spi
( 2@@ywsaatseq)202¢ntadc8 opakeatrenbwsedlutée antEbiingte®ivith A. The

01 RS 158 saromial fiieSmads 85 shaubnn fes ol FBES.on and
f 0. . L4Fi5012 BROWS LN oPh b lantihbfich FGle R fMRation of

machi ne di recti on. ence gs

shta@ngverserfluiingo aedetfscb:relmgp essakedivéct ®kaily into thé @?od\}‘e% and
wavel en t.h . refer ?d to.in the foregoing and in th

cl é{?ﬁ’éu tgemgHéeg ? fetgint it fhatear di stance from x to z.
Thi's di $@negidl £ nidefiki bfﬁ o‘i’g@“‘l 13 il82e He LABRMIMANGF the

as it appears from exa the inv

ablirventionrinfeenich tme $srralfﬂrsta§et @f Boley atdhe SuligysVatd a second
needfJ Tnlgt be % [timate lower |imt obtai nable and
us8PLP! ?‘?Sﬁé rtSHH@C@SNM@@MiB@iW@@@tﬁ phheles arg mutually

a a
i a%f)%%q@?fi%'ﬂ Pl PSS flo B B BB ot &7
s paenetyafermmulgma chahoelcsstars baforelit 6am gdPolEors thd bther
finer tehaﬂ'{) se 0.8 nm however contrary to the

pRE\VRYSIID a2 bertyrrephattis/ 015001 26

: E: gglsﬁ?%sogﬁ ériH f?}é’%f%%@ﬁ?s g@%gﬁigg%é [}F éjg wp éol?er units
naaeamuablve:brkmgémhanm@dm ther 8témbf peb@rations illustrated
éffg Egyof the flutes and the lam nation is

Togrioflees e gilkes.dR0Y) asd 4202hmnchoperate hsyond the

 faly a2t (RO REERRuhatn s gy DL BT rBrobAn Ghies

fi pmpemdmat tofthd mauHine anrevesy ahl mxg Qﬁ@%ﬁﬁer‘f&‘ah@ﬁ%f flutes
there will be a strona tendency to localize
i

stWEF@ﬁPH@Wéh@ imaghinegirgetiioni nant |y on and near to
the ti pgyif rdiB%nce 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
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 ef al)
makes embossed film (not heat-bonded laminates) having a generally
circular shape of the bosses, with a spacing from centre to centre which can

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



grooves. This can be avoided, but with difficulty, by
using filmwhich in a 10 precedi ng process to sone

w@ztoans47bns been transversely stretched, and PEePEPI93/015001

i
10n

15

20

25

30

the filminto the roller at a tenperature which is

hi gher than the tenperature of the roller. However,
in the lamnate structures show in figs. 1, 2 and 3.
the differences of thickness resulting from grooved

I OlHeSB0sslek &3 Ghis HhtORSarBefBwn FRuEh tHind&dthiahn the Wn\wdgrbf the

generally is an advantage for the properties of the
pritlduct. By the exact registration between the grooved
oI ler, for

[ f hi n
| nat Notpssired Pa gt mackmapgs T 1 mkal Biiragton, the
eaﬁJﬂm‘%ﬂBH'o‘F e A0S %ﬁ(ﬁfHeQBEﬁﬁ’at?dh i%%rbférfa@iy' ceﬁ*ﬁé@ IOYIt generally

hin an attenuat zone It appears fromf
t has shoan ib&igswd ametts Dhisaheansthasd with méwayfsolpe actrarmﬁrse

zone of . bondi n A serie of | at.i vel :
2 aEs et RS ety e oerBe WS Hini % Mretghed
(afgtRE %@Vﬁﬁ%@?&%@%ﬁg@%%%é%ng (oY fo ypealize
E ottgs%tray,hmgt @rtiralyi orgoredyminarttlyt dreabd siear thtneetipg of the

onded to

t hErqQyest ﬂﬁns ahl P%hgw%é% &{(LF it ¢ %WAL\WSE?PEN&@@ whlgh in a
gpf%%d@@cié%dgﬁgﬂﬂé 'ﬁggte‘; %&éﬂtt hasBB\Aﬁémr‘éﬁg\lkgﬁseﬂl dth&tched, and

zones I ch act as "hinges,

t hfeading thesint Inmao the collee 2t al tenperaturandidhais ighersthamthe
in fig. 3. This neans that the stiffness is further
|nfﬁf69%r@turﬁrpfﬁﬁﬂ§°“%rases these attenuated zones al so

| ntrodu V\?evte?niﬂemﬂarlnlﬁattglgtr Cféé gholA in Fi%é@F @an? 3 the

r at her an ruptureé under actions. lari
t heifponesy of th&neas hedultisg fratrt gmweddoﬁernﬂrétﬁmmgshmbeen

definition delimted by the |ocations S%Iﬁé r? ?
t hiutikzrdsin away) WhlAhﬁnieﬁ%ll)’c'ﬁtaébe%\&?”é?g% Prejerties of the
QG By BRl e F FEROR A o ptning,

t hkﬁé?ﬂﬁﬁ/eblrrotléﬁoraﬁmmm amana goowled tzamsfer ﬁ‘itllleu diterebetween,
wth first attenuated zones as shown in %kﬂ”‘ {:I
3 gaeh bonding zenRs i@ NGRS $O £F ﬁ%tfa'bﬁ@'@)éd\é an aﬂenua ed

att at 0

o ol ARPREs AT Sinef® carfbe fud Eilofutchiiiod zones for
Thiggch %onéeﬁwdnlamq Iringsly al serfdsg6) 6f hetativedy Nmerﬁorwml(tﬁe first
are in thensel ves | am nates, for | nstance

cr aienuaiesazanes) avithire ubicht therhanding aane fall reda selofshorter
Pr o%lég?%]l) 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
in any 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,
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



coextruded. Therefore A and B are each fornmed by a
| am nation process 10 (the "pre-lamnation") prior to

wo b@4losamdpnat i on of A.to B. Layer (la) is the nBCTYEP2003/015001
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| ayer in each of the two coextruded fil ns which make
A, and layer (2) is the main layer in the two
coextruded filns which nmake B. 2zayers (1 a) and (2)
can e.g. consist of high density polyethylene

( prosteeahliye BiiAHBBEhickineiss tn tH§ z6b8 @ina-thaHidisest thickness in the
ene (PP) of Dblends of one of these polyners

pol ypr opyl
Wi t j%pe%po,%kp@ &39M8-e pol yner, for instance, for

HMAHDPE, Wi I f [ t he most preferr '
propert ySto# [{'tl:ees ‘H‘%ﬁﬁt lﬁt‘gﬁa%ﬂsﬂ% a%&é‘?\ﬁﬁ Hrﬂlb@@PEd?o?nd 3and
pl atuckifesayithisotbtirseand bedord aft@Riatad ¢oRECA4ERown in fig. 3
properties play a nore. inportant role and/or superior

Y : ; .
he &880 pedperured Withanaghiaenyi whichthake transversediuting. This is
bl %gﬁri Ieﬂgr nore suited. 20 Layers (3) are
coextruded sirface layers with the function to inprove
the heatlsfigl 6oMR@libs ASad Btdig i tMem5edel %Pnﬂ%‘ttgs (f% instance

and/or nmodify its frictional properties. Layer
ar ETe¥RdamMinaies ang eagrefiinafremswiicarthe pliesaré ayedwedast h

SR HR ) & A B RS o Eah M brdboss
cr gtel ‘pré-NahRatibRY drurdb g EitirkHoR oF A8 %C’gawe {’@ is the main

25 otherw se the tear propagation strengt
Si haYesin gach &f 81 twa poaxteudsseiimsudbichsuakede ahdyeyer (Rpis the

enfiaih et ih Mo nd EhORnucl finsphicBmeke B yemisrmgta) and (2)
betcareng Aokt Bf HiH Beﬁﬁfﬁﬁcﬂgé@gfné?ke‘; épg%fgﬂ?@pﬁgel\gi/@;m%) or iso-

the structure shown in fig.
pa 9k Byigdipiteaii¢ pplypropylens 8P} ticbignds vé dnprot tthests polgmers with a

wnire dible pElsR B tbfianpador FNWHIPEoblbe. Dbstmess is

P t . . i
CTH&B%@Q%r‘é?éﬁgQ é?;?@rftﬁﬁﬁfﬁme rﬁﬁ‘wlfﬂﬁt@e‘f&ﬂ{/nzagéféléwsﬁgﬂrWHDPE or

rollers (7) an urther over groo
angleim fPemey disi chesemg bublf tear £r8) puactdrd prapertieopRIy a more

grogved lamnation roller 0) ., and its rubber coated
coﬁﬁ?%’?@qtd P ee?”?’%if“%‘i'@hhé%]iséﬂﬁﬁ PPediagiarg esseatial, the
or AR j ' ; tension is passed over
t he snggte%@%ﬂg;wsawg%(qﬁg?gwk '11). The lam nate is

t aken otayénsdd) esrcoextiuded surfaoe I6§6)s witkethe flrdtion to improve
h f . which has a very slight

gll ’Shézﬂgﬁéluér&g%ﬁjc% %gtﬁ@ i.nig@alammat$@q@5@n @@ggg 3{5 frictional

| DEYERISE eanh (1Fpf 2h0RRAd rihe (LR TR Tpcers) v

exthepiwat fluactiomdier) to facilitate the pre-lamination and b) to control the
bonding strength (in crosslaminates the bonding should not be too strong,
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
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



roller, are circular so that the flutes of A are
forned in the machine direction. 10 These rollers are

wa@bkdo4toserper at ure controlled rollers, rollers (BYT/EPH03/015001
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(11) and (12) being controlled at the |am nation
tenperature, rollers (6a), (8 and (13) at a sonewhat
| ower tenperature and roller (29 at a tenperature .
about 20 or 30C. (There can be further rollers for

pr 8h&ahk oSfePitre Wi mneﬁs aidi (Babiuether oestt Grodedd transfer
surface layers - see [ 6 - the lamnation 15

t eape flatasstabilizinggsiler )l@epldw HOVREBEAQV§ I areatisn faller (10)

L A B
(1'@5% ety RBAteseOly A SRS SBREH iRl o,
gﬂid%& hivRil&f fn Beanderdol teALieHLiS baesédByBotheddmosth rollers
rared irradiation). The tenperature of the zones

( 6§12 randq)11).eToedaminate is takenoff frany leAinatian allen {1 ever roller

31 [ e Sithy S wiEh e, G801 Sk S Ssfeis ek axa

th@eétﬁ)ﬂ Phe bﬁ?éodgé% th@Hape shdll bERVBTdOAThe following. The
t enper at ure, It also- appears fromthe nentioned

r opftaavestad mﬂem‘ dhevbsve Inﬂentlmedegrpovgy eollers rexcapt gheirubber
%gp_l, onesrlrezglq l a r%gtqeeﬁﬂ aﬂfl%r gpediarr%%g?grtg%mechme direction.
Ch?ﬁ@é‘e P&t e 86 té@g ﬁt% Cé‘rﬁl%ﬂé%ﬁroﬂ@ﬁs‘“rblll’é}%%? (10), (11) and

| am nati on ayers 25 consi st of a suitab
pl &12) kmmg)benirdeldiectaptb1ey|armnatiore’teln}ﬂ&famre,amdie&(f@n(&)@nd (13)

produce | tion at thsterrpe

oAb SomaIAOu intrabie e Ieht) it rebutecb e hout 20 or
b S I |

t eRdeeTire 2%‘*.??i,f‘“g?’eg.f°§%§%%@ﬁ#*ﬁ??§%@ﬁ°‘%ﬂz?§&

t 0 stiteblbacoedtuided suefauer layerse-. s )fin figabi-dihe tddmB@tion

258&?5@%%@ bkePLRD Ry 15O DETMG P ¢ the Thai Tayers in (A) and
SVPAS R é?f;bﬁt'éﬁer@llef golg r|1§c gréfgﬁa%‘?y Héafe%isbﬂﬁé combination of

foreaso to shrink. This
Shhlee’ma@ éromt Withinuamd hbetipg froafssuhsfden(mly rmtcaqmemn infraceshl t

F oIT&AiSan). o PTOPSIAkITEIP e €8S () BAMREELERd B 2 -
L0 ARBTRS Tl el b BEAUE0A P s FIPER Y ASpHofepsbly st

shnmwé@ e.RVe ey raride ofvamouttfﬁ)-%mﬁ fanidrthe rdegmfe(é\)mhwccfhlower,

just is enough to ellmnatethe | eat s, se grqov
r 0l6H& rAfOURY EOQMAPYREFAEN assibal as ir)om ﬁ}eemgatlowf roller

RS el T ) S R b Bl SR o
I n@gRieoftMBPEEN T PNDPE, theeldnihation temperature is preferably
chosen between 80 and 110°C, and the coextruded lamination layers, which
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

flutes in B is based on such shrinkage of A.



10 The crests on roller (8) have very small radius of
curvature, e.g. about 0,07 mmor a simlarly narrow

wo a0vd/0547be crests on roller (6a) which have theCT/EP2003/015001

function to preheat, nmay, depending on the film be
simlar or of a somewhat (greater radius or with a
slightly wider Iand. The crest%on rollers (7) and (9)
have a bi gger radius. of curvature to avoid transverse

st r et chPhgBas trahesersely. okdritet priobtd trddeeproabesss, ftliérefore also

the sizes of the grooves are nentioned below in

ex aﬁmaetemder‘r%t%hrfréﬂv ehiistsbwipkaae wilbsuipihe Reoeassfibpehproperly
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‘the c

gr 88%& g\g{q"' th8h& &@Hﬁ%g%‘ &d & S;éhet{}%rcgfgck%%é’&‘%leré‘% aandb

r

t e mpdragive s aqmbttri@ suffisight REcorABERsAtBer BRNsHrfiagbi A
when t he grooved 20 rollers are constructed, since
j

t heyaethsadipsteddrathis.y This masns Hiatan f@@rhqigoll@'pbz aB sbrinks

S CA I SRR sﬁﬁa%swhw%avéﬁ%! g@ﬁ Alininate the
Re F%ra@@whe@;e gesdvedvelerd IQa\)@!alr'ﬁ?n pitch (4t Exefiplest ), are set up

lers (6a), (7), (8), (9) (12) and (11)
dr fopleat withoLbsansvasse stretajing, M)rk akioom templeeatsm 18)d are

(-8 cBRSs ich ot 2 A DG %ass tho tedion i fhs i on

Of A I nThehReZigRsrolIB) (8)akeRR \Fér?(‘s%aﬂi rEfls 6Méurialure by.g. about

the transverse orientation at a- t enper at ure
es Odht inat by alsémidavly herrawl landg Thermgestsfort tedlemiban) wihidh have the

o GPRAR PraReAlo e, 8P eATES S oG bRRImTSH Srof Somewhat
CoRtdAE! Fadilid oMith LEIIGHNYGRBELIZMNR. I THS 8238 6k rblhér% (7) and (9)

strength. After the transverse stretching on
cr bavs adsigger tagiug &f curkiatune die Avoid ttaresvbrsesstremhmg on these
0 attenuated zone

2004/ 054793 PCT/ EP2003/ 015001
: shﬁ[ﬁsgs-ngﬁﬁP'SMa\}%‘ rdhe gggs(cgih% grqgvgsoqretrﬂgrﬁtbgnqép%low In

thgxm}é% ength, but the degree of stretching should

normal I'y- be as high as practically obtainable, while

t he’ degﬂ'ee differen teswperatures oet thiei dl@ertwt gemovechmllefs cause
zones nor nal | }éoshoul

Sltr Jisr %’&tl t?’?"ﬂﬁlt QARFRSIAS, BoPere Fﬂaa S?ﬁsi@ H@gde,aég@[ﬁtat room
t h?ém;ﬁéﬁétuﬁ'e‘ Bnd Sis Vﬁ?ﬁ%&kéﬂ?ﬁ%&i&ﬁ?é@ g\)r%nqhe Foved

osen Ssquare netre weig
f | mlkess bee copstascted, @hcamqgomusbﬁlteexadﬂy«m each\dﬁw during

exBRBIAO; (1AL RERNTAGT BrFY 0BRGP SomATt causes about
ungbn?e'g eagﬁé%rgsgfgﬁsr ég rrngﬂﬂc?féfgreerﬁ:@ i§ReHP e B alues in
the example.
Rollers (6a), (7), (8), (9), (10), (12) and (11) are driven, the last
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
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



10 increase the depth of the flutes. The use of
longitudinally oriented A-ply will inpart a tendency

WO 00054793 neck down and form thin | ongitudi nal PCT/RE®03/015001
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when A is transversely stretched on roller 8. :
Therefore, longitudinally oriented A-ply will enhance

the possibilities 15 of getti@@g a sharp distinction

bet ween strongly attenuated zones (6) and

nomttehtatedst erebsp6y shoblelt prefarablyasst exesed (ad bauld dfthab) half

nof ey Pt 11 el ol eaiassenl oaral by s igh s
o PregREID EBlRagRNAne Toe WRBE oA ehts SPoRbR hptweon the

20 firdtettenuatedrizoredsesormdl fy dhduld beeasiow &eprreiBaliynebtainable,
circularly grooved hot |amnation roller (10%} and the
e

r ubpibrthedatiebgedyreault ihajirhodda the enbpades zenes beeamesas thick

{ apsingenopel Shpie eifb faoh{or ARIBRE Aefins AT bEp i as
W highgaagdussible. sHowakenhg iz thebas iefiafes ohfd Shriability in A as

where | am nation takes place and while it still is on
t hé B@mplent riaeine@ting of @y Aron nadler Orwilllaarise Eatenision which

a1 feRhiEng Akelsnf i ERRORTOH Plng} ob 28EsEagainaly

t hinspbasarogeptarnd théflutdsat ter will take place in a
wel | ordered manner, producing regular flutes in B.

Rol | er (Thg)ussl efdosgitudisaliyrodenteteh-pit wl'tilrirredleirmzI tendengcy in A to
- Breb Epuk s By b oneRUbPEL sy b A 1 Sipiy tretones

"t ooheBBéo®s created by the shrinkage of ply A and ply
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B's resistance to this. Wile the lamnate foll ows
rol | er (Theyefouhilengitusimaliv orierdedifsply wiitenh@nce the possibilities

2004/ 93 PCT/ EP2003/ 015001 1 | it is b
opBbITTLRE sisth By B ase g reReatiuated pnds 8) and
" dhbhetRMUatdd p§A beKALS) theseidhesnor e the surface of
(13) rmﬁ_hbe supplied with a very .shallow pattern of

ci r cul afhgrioevesgollensaba) y(thHewhihi pistiefolows, shauldeormally
RO g risrReRh et sToi e Fedthg S s
CuchaayShSnene s oyt T g ol ind @i
| awheatielanynales witoBed thevhi leetweendheedircutzrlyegrop@y hot

e oBub S 1108 A S bl L0l Bt inatin

t heolle® T PR SinRBISRS @B) iLWRRg PRt RE I¥ntriatd N t=Rkeh-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
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
due to tensions created by the shrinkage of ply A and ply B's resistance to

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



10 Wth certain nodification the Iine shown in figs. 4
and 5 can also be used to nmake the lam nate of fig.

w@20ml054703 has second attenuated zones. For t hPGI/EP2003/015001

pur pose roller (6a) should have the sane profile and
the sane low tenperature as roller (7), and it should

- be preceded by and in slight ®ngagenent with a roller
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T ofdIRF if Oéist BppEsitdng thered

r ofPliar shmidt Rave e sHBe|

with the sane surface profile as roller (8), which 15.

Tyfbcﬁlh@érabﬂﬁ@ @ bffeet ofs'differential
roller ( 8). 1n another nodification of the |ine shown

i nsifiinjeaged. dwithermpes thepsafacecddf 8 Manke sePRIEd with & very

1 ' h [ ,
oi el PRl Gt Kfarbgy 8 B AnE the R ERE Win e and
di Y& dHaMolV, 1eHgifLRirellAXt&Ying § Qdvesswhich edtfpletsip can eliminate
to gét "first S%tenuat ed zones" perpendl cular to the

20thm@mdaecy}| to eatingn. THEse W@\mecm baes agieptb of ergs O(8-®)mm

et B BB A (2 e e FERTE e ety B Roled

te%ﬂé?ﬁléégﬁé rolFé?'%?:Pﬂﬁéerb@Rﬂméﬁsﬁdﬁ f AREeRRivE théré]ﬁ\@? prior

bondi n remai ns 1 nsufficient outsi
z ofeethe mdlmh becataresa fusthenshrifikageewhile bwe Iamjna@r passes an

[0 s. 25 described in connection with
fi Bgen%eﬁpﬁp b%@?af 'he process described directly
above) Wltﬁcéﬂéfn%oafﬂ%mlﬁh ﬂ{él‘?r% SHSWHBA Bh5 2k aﬁd@bérﬁ?dlso be
wi th axi al grooves and eated |i ke the rubber roller,

whuséd ito meakeethie-laminate i figeB, wpishies $emond attenpated zdnes.

be 6 05 Phioos 4Rs T sty BRyE hERamB RoHE Bif e same low
I

o 1 17 B AU fcaled by o

rolehga doest nith eamﬂedwnhl thie satrieesurdxtgeprafite Berollengs), which

2004/ 054793 PCT/ EP2003/ %1500 32 The Sm)mtl] r{ bber

dher tegipesat U(%i’)” A& e
first a -
dapt edﬁrﬁ}%ﬁ?ﬁ}e@%ﬁ(ﬂﬂgﬁtlﬁf Péqﬁ%{eghs stlt tteﬁgé“dlsa?r}e rubber
ai cobtdd lagdhatign rdleat et) |Isamb,t suppin@wﬂb@ooms be’eﬁ snwooth, and

rotate. Its surface oncentric¢ with roll 0,
nebesje saomeRA| b STRENe B KamARALTE 'r%uqsbwqrete §'apilsting

|
I orﬁ@%}gau\éﬁ‘g?”igc{". %sntot %%HF% aﬁ%npﬁut e in pI y?p‘ﬁﬁ'\cgcular fo the
pl ineschivey eirbetion. T teemrmfaamels o€ ol kis (&)w@(‘dt)tme agiapted to
intervals (103) to form pockets or " [

e Hugknass bt these saNS Aas 4 HeBeHLEH 119 PR SHenH wahner
Pakh L GHL 3L RHASFA PR (NS DR @Sifi@ient for a good bonding,

while it remains insufficient outside the zones.

A technical equivalent of the rubber roller (11) in the process
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 rolier, which in a well-known manner applies hot,
compreséed 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
rubber roller. The advantage is that this air-lubricate roller does not abrade

like the rubber roller.



10 purpose for the use of the lamnate, e.g. for
protection of material packed or wapped up in the

WO 2004®5479AS one anbng nmany options it may be aPCDERZYOR015001

10

15

20

25

30

scavenger. - To enhance the action of the substance the:
flutes may be supplied with fine perforations on the
side towards the packed producd2 The substance may
also e.g. be a fire retardant material such as CaCl 2

Wt h -1sTheé gaicdith wabissr, rofiér, jwiith tam eubaintdtet mlien¢t €asleen the
the bul k density of the |am nate. i ch shal

befitgt gHienyrigdranes, arssageMowth sleitahly gpagtegv\geatmg can snmllarly.
S “§8 tsgﬁgtﬁgf n&%nquﬁHb?‘cgtiﬁé‘,jhéGAtgg %%tdﬁf wﬁ|o‘i}j1t cg%éé{: gﬁf%ééa to

cl s8R, LI HAtdss maybd caiterdicwitaeallemtD, abitereby iparticular high
| am nation, w thout any essential contam nation of

t hissenatiomyelockiesseasl Qe agoiexedlani nat e bet ween a fl uted

it U 7 vl AiBeRa shekEorblERE Rl dftnroush 2

J PﬂvffteQﬁ ply'ZAG%éFn pliéRadrpabh fialtenél whdesealéditd éaéh oRe at
ng material is a continuous por ous sheet

( f usrteralatso(ﬂ@& tmjorwhpeoekedx oe finiceptAINSIst candbthesgtraini-

h h
E“ohaﬁﬁbﬂekgﬁ\%s ek 1 8 BBl BRe (i s =
Fu Rlosklt8r tHeen s Bt 8l lafnihdte!s. d. Sorf protdctiin sfahterial packed or
ruded into this porous (e.g. fibre-forned) sheet,

v hemapped updn they ketteer A@rcmegameng anary wasslhmﬂé/ be an oxygen

ot PERahgso e nanes Biactio B e SLERANER g BhicsThry be
fi %Ubﬂ)ﬁ‘eoe%?tﬁ ‘f'lﬂ%dpéﬁdrgﬁéhé’ oM "l‘r‘ié’ sté' t@v\falrd‘é fb pageRoduct. The

oln wt he porous sheet. Hereby the bondi ng
nesabstancda ynamahsna gblee adirg relestantanaterink suelt BaGasl with

ORISR S e S RURE e o B A0 88R 8 e taminate.
present yol h@%ﬂ\ﬂ@é/&é@é’rﬂiéa Sélowhshédvghbmgtheqoarﬂ@mate

i ndi cate etechnlcal filter material for i
or sgbstahbe\mansldmmd into friegflut@s of plw A& prrier Itmﬁeﬂaremwaéon Wlth ply B,

 EROhe thé Thdes Sedieniosec 16 Godkass by ek BPIESeaiY after the
ex |
R i L8 5003 O, I oo el

(107) i A lemin&e béivesa a huteddhernnaplastid fjlmiasg lcateuflated
from.one

S s e a8 RGBSR g7

(P PEHIPRRELRIE el 105 E0se P e

chaanghuoey pbeusrgiest ¢idr Bipssiptionk atpechoéxténds from flute to flute
without interruptions, so that there is no direct bonding between the flute and
the non-fluted films. One of the thermoplastic films is first directly extruded
into this porous (e.g. fibre-formed) sheet, then the two together are given a
fluted shape between gear rollers 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

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



and/or B after the |lam nation process. The pocket
structure shown in fig. 7 can al so be used for

wo pdoatdo®N  purposes if ply A and ply B are sSP@OPEP®A3/015001

with nutual ly displaced holes. Then the particul ate
substance (104) can e.g. consist of active charcoal,

“or an ion 15 exchange resin, o3 for sinple filtration
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pur poses fine sand. Also in this case a tightening of

t heifferarstdigen thyoseeafitheqdresémti prodget. cEre wavalvgth afjtheututing is
be needed. Practical exanples of the use

ofn%UEﬁ'C@}/EF -er materials are for air filtration

syst .e”‘smztg%' tHEh M2 PARR RAiePR| Rr naagzﬁ&r@é@ﬂéwe%mWﬁ,ﬁg. 8

and ion exchange processes. cases
| athienaisinsartet avstrartkof pam info aattofigte afeh - whicohnéation with the
sl oW y. advanced transversely to QFLl ow,whi ch asses

t hABRGIPHoN. of Tigh dPHEFN B exelainggsovdhalcan 86 £lonar-ang both
. eg?%ér?%ﬁ%d%l% rc§\9 of B?ﬁ‘or‘é?iﬁﬁ% (;!t e gﬁ‘?ly &%@bmz) in ply B.

al T ow vva 0 penetr hol d

evF¥heéé rewvpard muitesly di bplapedsasrﬁhdvmmm that the liguid cmi gml
with fine sand in the ckets, is suited for s
usBassing rone Ane suifage o mﬁima@kesfo thegiheu it faired 1d'llow

St é‘?@ﬁi{! y’eF L fLbRBe %Srregﬁ@q& fg 8 H,&Z)rléc%@{ﬁ&at el'l'?&ﬁ’tﬁng

conprises orie Cross

Th Betisimieie \eira gt thechaanehaag ehimwroved bl ghridkage of A
for raincoats 30 al so has a pocket structure,
whaneley BoafyterAheéamé”aat@éwréﬁe% ply B by transverse

Sunst andBe Rt SoinBEaRi lnhO ek Sa0 3 BFaB BEeu T figtion

popkificseslif 119 A BRd |pWTB@b Epl’ecﬂ withrativamy cﬁsmiacéd heles. Then
of pockets is supplied wt erforations in

di §18 g@@@u@gsgmtange@gwn gg gpa@ﬁgofoqactlve charcoal or an ion-

gﬁrgf i%%iieo%rsgﬁ ébg?é %pri%f\ﬂpe’t%wgd}r@és aceﬁé)%?ﬁatl(t%%(s th fis case

skattiihtéring of @e phssigesiby hdanel of shrinkage chhdesadearftageous or
where it rains, and a person, animal or item which

t hendyzenandoe neaded. protect, is on the ply B side. (it

o B R TR o s Tl ROSORR F e
Si ﬂﬁl%tbh%y@@érﬁ@irﬂﬂud]ﬂg absdRorddfepdiéoridils fistameey, ahh&on-

pockets, and because of the gravity force, only th
boexcmnge pmep@e&etrsbcntﬁnwa@@sﬂhe |Ia§alnm ﬁal‘r\ aamélﬂ@n‘orm of a long
ter Wl l

ot wich i Sty palencen HBESer bl R aRRMnish Rasseg ghrough 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
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 protecti\/e laminate shown in fig. 9, e.g. for raincoats,
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



passage of air and transpirati on between the hole
groups (109) and (110). A lamnate according to the

WO nvefs4703, supplied with pockets and perf or at POIYEP2005015001
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bot h sides, especially perforations near each boundary
of each pocket, can also find other inportant uses,
e.g. it is considered suitabl ezgwhen 15 hydrophobi c,
to soak up a |l eaked oil filmat sea. The nodification

~of tha@otkets. ikt l@:ﬁnhét@%ﬁhﬁwlohnefatlghné%f Ebékets is supplied |

adapted to fill djpartl cul at e substance
t hé’V'thaWﬁ‘éflaéloﬂ%mT@ %ao&@ﬁys&eandner@shawe efs g;noupg aof s

her ihs %ﬁﬁ TT} Thegﬁmn B, épgg%%@e groups are

rreamt afly as edStlﬁbh ) i
fall Sul n¥o tpﬁdeh flut edi%psl)‘dfl&lsAhaE\?g ?ﬁ@s'ﬁg'?grtﬁgw Afé %?1 fhe side

gr 06856 it 12ing, |adi aperson enmqajaa)r itefn, wheightiae lamimete shall protect

608 PRt (57 b e it ISR oo

C Olty#tIthi @ih@lctios ¥RbRAYf erro@qrﬂ) l{}ﬂ/%}‘a télﬁcé’ﬂ‘l%gérforations

(104) onto ply A on raoller cours
C h&g argzatae |b@ttom1m)the|pmdxetss ahnlﬂ:aawusetof $Hr@grévn§'60rce only
[

S S e
nl IWd@@rt wiaeach Be %Hoﬁah%)ns \5” o) bbteth @erm ft8e

becone the "channels the am na
r oppesage odyir amiltyartsmratloh Ibetwééﬁ}he hble gktBps 31 @9) and (110). A

t P Va“c%cefaf’ngo“ﬁ%ﬁbp n(aikisy sLPPLCT BANRGEHPE ak airiors

a t
o ASE oA Dot R RB Y Mg,
whiceh algsytind ethe‘rllra\pbﬂan’ambs; leog &t ts”m)rtslmeellsﬁutbble when

Rol l er (113) is vi brated in

5&5’9%1084?{% Vgé%ﬁHiSD%al 2 edgildini#Heseshannel - parts
Wh' ch b%@'ﬁO(ﬁlLééﬁCﬁ‘F&fjth@g% %eﬁlaeﬂmeqmehsﬁcgzl/ ﬁ{ﬁg.(é)l,ff% gdapted

and (114) are heated enperat ure nee
setﬂ filhg, paaticlsiensubstdrecd @4 atte tinbichaneslsdoimed begesen A and

ge]t hl“ S near to tenperature suitable for
t K O it BSH&SHOWD ek SHRMAtiSAYr JTherkawdem(194) is taken
S ef‘r@ﬁ'ﬂa h%?f) eal1 1?%?&8% %dﬁﬁﬁ@?eragtb Crﬂggﬁ% By gllP %Walﬂp%rator

he en ocess ropr 6dudi nget
f | (pot8howml)l ﬁrfansutﬁc) thean flutebil Ay Acamhbmp&r@fﬁé bEtheQrooved

% Of) § g&ﬁri? 8)t I,Rtnreg%?a(\jr tllrrqéc’ ﬁrﬁggva?g hgpd;ggrn(l1s1t1()azsl f?l?ed 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.

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-

laminate with powder (104) in the channels moves toward the cog-rolier

(113) - its surface is shown in a detailed part-drawing - and its rubber-coated



A, there can at the sane place be laid a yarn into
each flute. Each yarn is taken froma separate reel.

w00zt age after rollers (10)/(11), ply B peyER®03/015001
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subjected to transverse shrinkage. It may be

necessary to hold the [am nate at the edges is. while

B shrinks. This may be doné by3freans of an ordinary

tenter frame, but the latter should be set up to work

i neeustsryrolier (1) wieh tagetiergtattbmedng close thedhardels by making

tead of re cess, .for making the
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roller 1
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t h t f Ilf - t t t t d
3l gl LREoLle (Jlien To form “Tirst at tenuat e

second”, ply Ais longitudinally
V\D 2004/&%?1%5%/%2%%@1(50941 1)3plyB hfetyCHS@dubJ@bt@,@et@

this cold roller and a warm grooved rol |l er which also
haérar@vgf&ﬁ shrinkeiggi lbmay de megesseary s held tbs}amm%e at the edges

S S s P53 587 e B et ol e or e,

St ehe ?atté‘r SHoRMIBE set Op 1@ Yotk frjtaresly Wotthaﬁﬂ\%nml:ltw Qﬁtﬁually is
use of a device which optically. det ects the

st reduerdlinstertof iscegased. The fl utes are first forrred

in the grooves d h

orof 1 ¢ aTnpicest (8t dkingiAg Hens SR prechyS6 sy viuen

of appeBrs RREMHeTdw-sR8EL /Y. €l 1h|elg1arie'ﬁaltwangbg@u§$o fhelprocess
under use of vacuum all as explained in connection

wi twhieh ¢ dasgribeddnsiopneclien witbrfigsadiang 2dand the moyles of the

anégrgo%c?cf qufeég p%rr\ gfqt?ggggeiﬁglra Iygsrlr%ciéllsa dexrcggtbt%at f& t!we 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
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
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



steel roller, which also is heated. Ply A has been
preheat ed, and has already been supplied with flutes

WO nootloss7ps ocess shown in figs. 4 and 5. Ther ePCHRPO3/015001
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different after-treatnments as explained in the
foregoing, in particular after-shrinkage in one or
both directions. 15 In fig. 136 ply B which has been
supplied first with the very narrow transverse second

atg st ElemriResthisledid rogerdaridia nvanirt glrddvedsohﬂav\dmlamh also has

wi der, also transverse first attenuated.z ég

dia prefiaisinitas te Neatgrtaallers(8)( T08)StEiCHIRg it Eq.ﬁaia 6 the tips of
b

S Bl s o R P ERPRR!  REREpBlon S ep e grovan

r agire§isfbtion wWiketep 12GhdTidensr @detiasivehicl opﬂd:altyedietects the
detection of zones (6) or (101) it is arranged that

t redrefiched zamesnuat ed zones (6) will cover the crests

d
(119) o i1 SEETIE Y 4R e B EFS Y api oo
heéBé\(ed Pél)ér'%vlfﬁié PP8fiBihilane that 61 idner {10y e?e uﬁhler use of

|atter are held in shape in the grooves under use
v azonpneaped iaird antrese dield: nathecgrooyas 8)g. funsier the owacuum all as

i o ko st Bl PR o

r %étWeeﬂriHetdFéstg I ek @rrbdvéi:f RDHRE eI RS a I‘cﬁbbl@ﬂy grooved
where | am nation takes place. One of the two rollers,

prstbef miley, whiah aléo isrhedted.d IyBA has begmbprehasied @ndhes

heriPady Peg aHeR R en fLtbdBe Praftes afw N ot A8 5
wher e t{ak.d éan?’Q% '&‘ﬁ?ﬁ@ﬁt aflétetr Eathitht8 a8 &x@faiRed & ¥ foregoing,

arrangerrent I NSI e grooved roller to elimnate
t higy partioulsr after-sgrinkege il ereser both dioHticns4793
PCT/ EP2003/ 0150

wih oot A6 Boveg nas e sursRR s hn s, BerSharrow
ﬁ%ﬁé{?& sbbbRd aﬁBH(JQtredsf&m‘é%Ct‘l 4 L%Hdaﬂﬁ@ﬂ withere déhewnat

transverse to the ine direction by a

neW derpdisoftramyersd fidst attenemaibd rzg)nee@(S) ds dirgcted into the grooves
alternative to ste 1.and n the, fl ow sh

1A L 5o8testERRdidThBG FY aheerg P PO gg £ o a row
an 4 FNGs tratRIA M8
tr%@c\%zr'égo;% ?ﬁégg z r%éeggéwnoul d begoﬁl?z?tisea siml g?s
t owoeikihgon(sis aﬁdpﬂr&al eient@tmnl ofedonesghropt Qﬁ)ebrssarearmd that
like the |atter iLus of curvatu

or the finsh att@alaahegezqw@ ©F wa{ %@Neﬁdh? STSRIP&T18) of, tﬁg@f ooved roller.
c o%?%/g‘égett? of’ tt&"n@&@d z%aﬂe% Rt S5 s & fﬁaﬂ %R/ﬁﬁ raeqllilhﬁheavy

m nistration resse alr from 1
nopkl BndylBE besbant dorbreatmlﬂxstbst (Tthed atigr ara—belelrln shipe in the

2 IE;rc?clwlelsoL\J/¥1dseyrsutsgnc;f vacuum applied through channels (117) from the
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-roller,
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
needed. There can also be a valve arrangement inside the grooved roller to

eliminate the vacuum during the release.



set-up an air pressure of several bars, capable of
stretching the ply over the <crests of the roller.

whaensspeci al circunmst ances, when a pressure PCT/EP2003/015001

difference below 1 atmis sufficient, it will also be
possible to stretch the ply over the crests of the
roller by vacuum form ng. The3vacuumis applied 15
through channels (117). In fig. 13, hole (106)

. I epr esanisHhABE tisarfice 3 2041sbolidls someamediicetionsrudn itlosteate a
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(107) represents another series of holes on the othe
sirdethot! aftleaking e fiess angfer onOteBUR S E o @) Ao 91)

P TR By o gl BESEA prns

( %&)as%@h Aisinafiv ¥ it6leteps 1 and/or 2 |hQMe tloansiedet ffg)ﬂl‘red:dnthls

thetwo sets of flutes, before the flow can reach
hcnwso$aﬂie radied, which naw abls ioEmelodyi tegolier (ddn flgs 4 and 5 (but

l am Her eb hob|

pr'BBg : sg{ersten%trc%ﬁa D:Isﬁo%@yﬁj%ﬂggfeg égwtllgr ’éooroller (8)
utdldd ?5\9’6 PSlafirdll AsRse” bfbstté‘als%qrﬂ@ftﬁb |t (0. r’ehius of curvature
speci fication. Fig. Is a sinplified presentation

si @Zenin) lmorqersmmusedhmmemhwg toBateria)linceatass with, or close

ﬁgﬂ%éﬁglq)l{eésm% v eé |t°§h/eS Hﬁ?g%%%gféﬂﬁgt?%ﬁgﬁ ggé@%gsste‘a air from
t ne 4’% {,ﬂ%glshohﬁ:l H@%@bst@tgfééﬁlﬂ%gﬂHowgrdmkealrtpmdw sgstem to

as this wl e explained in
coswteun ao rawwrebsmegsf sewerairharm@apadm ohsisetchingathe ply over the

T e S R L S

po&fﬁ‘%@ﬁce B\élbﬂ/ 'f‘bﬂﬂ i §Qﬁﬁh@n‘ttd/wnb’\ﬁlb§ *becﬁcﬁbsmﬁe% Reetastdthe ply

several Inportant applications.
2oeaéﬂﬁéwes@@/u@mwmmmm-tzsrrmn@sTme vagyunuig appéied
identical except for the orientation of the slightly
pr Bpugh Agamnelp (il,ﬂ)? (205) in fig. 14 and (202) in

fig. lag ghe s %'g %rb@hege%@slbnéfseh% of Aible’ 6n one side, and

i ncl udi ng are fixed, for instance
SCherae(d 07) répretbnis graothermseridseaittales ondhe otierside oéthe

1 dth |t
mlasmingle °'%mﬁlethga%eae'régrcﬁgpieﬁggrecw&ai'a"cﬁ@?f'ﬁg%fé sothat a flow
LABERBLAAR FRIRY MatehSl EnBRAURART oAERIde Biralgs noRE06)
(Tefuse dlvﬁcﬂ@da’t amd Kllowl biearneéls famedsiy the wasetspaflutes, before

et St e
h eb#tg‘éﬁﬁirg)?@obso trf%quph i@ réﬁlﬁ'tl%ﬁb?ihelehér‘ﬁ*{ﬂwéﬁs can be

touch the flutes on one
si gavahtabyBeusly utilized as explained in the general part of this specification.

Fig. 13 is a simplified presentation, since it only shows two mutually
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
connectibn with figs. 14 and 14a, and also create a somewhat longer total
passageway. This embodiment of the invention presents an entirely new
type of porosity, with high regularity, which can be expected to find several

important applications.



| am nate without penetrating to the outer side of the
| am nate. The lam nate is caused to follow the roller
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velocity as the latter. There nmay be a very smal |

di fference between the velocities in order to w den
the holes. In order to 15 press the | am nate towards

t he spi kes, which cut and nelt holes, and at the sane

ti me. prggeel dndel 4 Mre iWehaibalsdi@ebtifordhe beientation of the slightly
perforated in that process ste ir jets, ar '

! ce p,.air. e_bl own
t uatrddingHiat spikesal295) fim iggh4 leedd202hin g 143. pEre metal parts

b 420biof BF rBlkeSRelgine LRI M Geiheh i dnsnts
a ﬁé\&?d,pﬁ{oeﬁ_ié Ba kré Piebi® B ®esmBératarerwsipbeyond tHe melting

eac e circunferential rows so that the.air
prreaga ot trenplolytries noateriahgTlee feliar hEiesqss RPYPEst byt

et aFededcINE 2Bl KEs, 1l Rl ol G
‘;"itrh%dé i) og@?ﬁgiﬁ@hﬁr g@@%ﬁéﬁé) (eeenttRrid wark) diHers is ane such

I'es sharp ‘edge cuts perpendicular to
t helatsi percdpiles) avfd e isHixeld entedhe masat suréacsely meadstaidhe

DD 510163 B oSFBo BRI LGB beF T3RRFphip Bt

) tl‘é&/@l;%f%e D"I;Fgé Piﬁf%:'sé‘fﬂeﬁfﬁ SrEtduhRE flufdy 6m BRetside of the

area where t olT'er contacts the lam nate, air of
anfireidte withqust pehetrating td tewoutsnisidsneidtheHampate.

latelets to k . thei f t 30 . ‘
L) S e e 087 38 e et PG Cpbgon 1 e
e ¢ 3 I
et e 3f BumB SR RN vol0OHF SR IHPRAEE Tero may be 2 very sma
pl yifférere ttweBnwhe velvdittesgintardentd widearitietholes. In order to
T L 20 O SO S TR i ot e
Bo li i . t . .
o8 pfiR85 b 58 e SnBUEDABLARR, perforated i hat
W Ei‘blo@ss istep) dlirq'yéw arﬁrbbvm teivaeds theslestinatg tbLOLtgh holes in the
et ene copol ynmer haying a i ng .range, .bet ween
S5pIs 05, Enaas ka8 d50RLaNA OBk ATE TSN N PRGEm of rows,

"B sy fign S i) RS es |2 e Inepes

f obbgugsbrivywhie alachtoilthé ciratimierental rolms seethiat Kreoain pressure and
means, 10 and while the film had fl at tudbu ar form
Ththa cerlingRffach Rgreue ahest wgre;post 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
the flutes 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

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

not shown).



formply A Processes for continuous manufacture of
transversely oriented film are well known and

woreoniossiesl in the foregoing, but it woul d havePCHEBR®A3/015001

practical conplications for the inventor to have such
filmmanufactured 15 according to his specifications,

-and t'herefore short |engths ofigthe ply A-film were
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heat - seal ed together edge to edge to forma

transvengphyeari ented web. Al of the grooved rollers
had the prtch 1.1000 nm at the tenperature _at which

they adi Qeply jamisete abely,A Bod plyB with Adengitygjeally and B

& STRRuRTSHy Mot ST RS Te g iad heriifects o 2 2IkHAI or
f&dﬂ@ﬂu&féobﬁs LIRKER i ﬂ@gt«a:ag% igd epéthi plies\WoeRisté@dLone

l'ers were machi ned: , see the table bel ow.
Theelxtrgded} caldsiretcitas @037 friver thinkdilmezansigiingref HDPE with a

| C - . . .
! Rl laybr 65 g0 Gonsisting FhadisT@se Spetbist el papetting
1Q AL HAEEN bBMSC. WIS SvdshEserras amhiAbfsh I%fefr% thdprocess.

t he glbttlng bet ween adj acent rollers fromend to end

of Théeoldesdttatclsing warisarried aminesairoerd temperatureaat @ draw ratio

it Shr ) the DEstt LSS L U LBl s
| el hAL ¢ E@ﬁ‘g%eg&aﬁ 'El?mﬂé@ﬁ)trm?fﬂﬁ‘%b%r\ﬁ@é( RehdIRLIrRAIG cut to

as seen In section In 4 and indicated

| rformply@. Roller No. 6a 7 8 9 10 11 Cest land RRR

l and I'and WO 2004/ 054793 PCT/ EP2003/ 015001 4q mm 0.4 .
0,2 0, 7PIRCESSEs for coptingaus BanyifaguimofifaNSyeEsely oriented film
Pi 098 T
ro"%'fég?' g%é?‘%%ﬁdépéﬁ@@ﬁdng a%cﬁ)gt abi ’ijosbg?iﬁg%&d%aﬁ/e Gifused
( spractibalgmsifcaBonasor thedheehtoptobare such Slinfnarnoirciered
not practically possible to achggre

e |
aceerciging torhis Reepifieatiensy apgitng (96%;00"{1 @%@Qﬁofstggrply Afilm

Cndi vi ] U _ dweb.
ol FeFt 13a1pd KRG o f U075 orRHS tranbubibely orionted we
by nor eafl bithddgfovea rofiersHadstHespitest. 1800inemeat thd gemperature
the surface parts are nmade froms

acaumbichiibey Befually Ware Eech PHAgWS CEia rae BTRRrA Por

PPt Ll oLt g Wemalexpansin
had to be taken into consideration when these rollers 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
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 in fig. 4 and indicated in mm.

Roller No. 6a 7 8 9 10 11

Crest land R R R land land




pil ot machine the length of the grooved part of each
roller surface was about 450 mm and was assenbl ed
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machi ne the rollers can be.made in up to about 5 m

l ength, but in that case the accuracy fromend to end
has to be checked with | aser geasurenents and

adj ust mrents made as expl ai ned. The main part of the
transverse stretchi,ng, i.ch is_the bagis for the

f1 uf™f or mation | Aan\clﬁahl ch (Pgrrrs taé%rirst04 1,0

att zones | at er zones qﬁ\gl ch
bacncHﬁ£§? nrncfcz%f fhp |UfP§,Qﬁ fh91 nlnaﬁzﬁf t00&95

anag—moe ocartzZeta—to—a—Z06he——0A v
crests of roIIer (8) Thls IS because roIIer (8) was

hot and Tiadoflef Fizf?tfblxgr'éﬁeéh nﬂrﬁéﬁlilsé‘ﬁ?ﬁ g% rﬁﬁ'klagéz éiz B was

was cold and had a er crest er r
of heatathtal®@CR). It is relevant also in this 25

rmcht ne I EERHER Shidratialbrnss hiado Gohiey sehduhigh accuracy
tojn ﬂ%cﬂﬁtélP&Proll@de “tén(ﬁﬁ}aé indRlid l%@??orﬁl@&? gc@l%ove but

zones when It nsverse y stre

of |tneleseent¢£amahmsorson fine bitelh dbhet zesamuvdte By mereethiag 0,05

be tc hetl s of roller (8). In this
ﬁd 'edﬁ tHercihesswfage pasts atg made(fem segments

ar Sn&"a‘?:%ﬁnﬂ‘&@dtéf'l’brg A} u?l néikd zageﬂrfeg C@ﬁﬂg of EI’?% E%lrgent ends

(8). This has been chosen i n or rac

pr endlondieid dremddfuilg) are nsertbdlbstiveethe 86dmeRts! I3 the actual
PCT/ EP2003/ 015001 41 neck-down, in other words, to

maRECkRachingithe lepothiof the geqovech rartiat each eiles surface was about
smpgg sh-a JH‘WQE '&ggerﬁa%%sfr&n% %%Qngl Z’t @Hgaée@ that in an

pronounced transverse orilen n an

t emdiestrial noactead trgralieve chy bermady @i 88 to sbbat & Rhgth, but i in
%Iand n the crests of roller (6a) which preheats

at ceas the arpiagy b endite endihasniothrchegiedonith faser

°L§%§§a§gmé@¢8' FiopBlarahe TR S SRR sagement <o
avoi d wrhelhais, pekmbf thiettiemsverda strstehing, WrecH is! tAB -basis for the
Ha%é@qrpl eft the transverse stretching roller (8), ply

HRahoeA ansywhichferres thefirss a?tegyateum@eﬁadgtanéhe
ohESheE MR eticing PR, s SHEEE oh acfis i et - took

st plete ydtheAbtermeshipigagstweba rbnéret(maha ngpasd beeaRe localized
were still deeply curved, but was taken over

by!Ot: EORE AN ANANGRRbYithe crews 0§ rQIle&r(ék) This is hecgusmvalter (8)

' A@LEAbt Bfd 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
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
roller (6a) 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



roller (10) the first attenuated zones were flattened
al nost over their entire wdth except at their

whowadatdes where the thickness gradual |y i ncr B@s@B2003/015001
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15. - The rubber-coated counter-roller, was heated from -
its inside by circulating water |ike the other heated

rollers, and furthernore was heldted fromoutside wth

hot air to keep the surface at a tenperature of 105C

Pr |rmrcktdnwmene)tlper\hmml$t & make thédimdbsi oflthe fissttdtRaeiatdd zones
the rooved rollers were very carefully adjusted to

Qﬂ ther. | INaieE Gases eh avhent Ry feRRS APronowasackisansverse

i g Bt Rl e BRol U R ORI P aree

f 1 tietchifg ABerand as theaseste &f rdllerBa) %meﬁ@a% the film,
cr:)%% section of the finished |am nate. As al ready

yitbbe nenwiden ainenang enibercressiafirellgrd®). and (7)

to ro | SABRIRleSeR) AR FERPY SRR Giat&rsiichu P abidatzero
s eterigagenmsit ty aveidonrifities, Bt atHfut tshétdﬂﬁﬁﬁ)mé firpoved
rollers 514a) and (14b) was 10 nm Their

. nt erne %ﬁwesféan&v@r%@ poeiching rrmlm (&)h plmkatgis taken over

O b oyt [SE IR BB Y st aBre Sl et help
fi e shbping fffiutés m Meﬁon%@'vlllﬂbﬁ h(a@aaotttféehléibetcﬁé& | Af this

(12)t and rollers (14a and b) were all driven
t hStagaihedinst atieruatadizanes avaseistiyl desipiy eunved) lalut wnar) (A) was

) U0 AT AL AT BBt
headligrq 10§ tHd first AlteAbatedl AoPes it fla(t@'leaa'éﬂrrb%%v ftheir entire

acquired a hl? "tendency to longitudin shri age
buthﬂ#é\seXC@ a mreb@mdmteswmereriheéhlakne&s graduakig inereases.

(L)I'l %rrglﬁflép %ggpe?i c(orﬂrbe (Og?t g e fgorgtl ts|ipsigg ygircating

(1Watertmcéem@l &ﬁ@ﬂhéé@dﬁﬁﬂé@‘%@ faﬂﬁ‘e Gﬁa@héa f("(?rﬁ)outSIde

to buckle u formng its flutes. The | |ngta
r oMiterhqt 2d) C’d&&ﬁmfhmrfaqeﬂtlaatammratmﬁalfé%ﬁct hat the
Iamnat%stlll to some formable o

rol | er. TTRE1Q &8 8’6%@?'3@“%@ %%‘?'g?ﬂ%‘&or&%?ﬁb'&aafeaved rollers
nangry vefy é‘ar\éﬁ){ll)n@djwﬂe@rlo%%%ﬂ dtﬂeraé'n@ ‘ﬁé T‘?% iféfheshing

sinus formwth wavel ength 10 mm énd
Th thVé%@eadjaaenygm@ved iroflerat dihet lhmrrrEMBTg:lyemfemllers (7) and

20818 E b ichHake 1T 1) e PSS i A el

shenmedstbsé obly crdsBatcHenioF #% ﬁﬁlsﬂgc("l% r%rte.t B8 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)
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 causing 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

at the same circumferential velocity, while roller (11) was driven by roller
(10) and the other rollers were idling.



| am nation step, and ply B has buckled up
correspondi ngly. The height of these flutes was
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exanple 1 was repeated with the difference that the

di vi si on of axial grooves on the rubber coated

am nation roller is changed #pom 2.0 mmto 1.0 nm
with the land being 0.5 nmm This al so produces flutes

in B by Byttlaest‘reatlrnlgétg‘fplyD(A)Aen ircmer@ets)gl(@) @‘ﬁd(’(@&?a&hmfe%ﬁa high

is. measured to. 20 be O
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epoxy bW¥hitg leaving I@ﬂgeﬁ Hfundes a Imdgestomrttnedammateswas air-

ex nmm be [ The |
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eatitesefflutes wasropgsiredrte bee® 540mmm  neasur ed from

edge- ddl e t&qedge m ddl e. The [ ami nate was first
perforgk e side to forma first pattern of
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be 0.25 mm.
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
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
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



practical production the second series of perforations
shoul d of course be carried out inline with the
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di spl aced patterns of perforations on its two sides

was converted to a small bag and there was fill ed

about 10 cm water into the bag3 which was suspended

in a set of frames holding the bottom straight

hor(2@onefatdoh ratidr. aF ukdhemgorehtbewaarey Tefforl ptatesiagie stibstituted
er contlnue to. rog until its surface stood 20 mMm

q figwls §og HRAIMRANEstt GpFXY PHISHpi Mg edgescalrthe
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ap FNPSEatYe Qhe Sisrianssobt hﬁeﬁ“ﬁ@‘drﬁ-‘@der ﬁbPWe1 20°C. The distance
t
o RSSO a0 5 Bl P e T gl R oo

ar pr oper

fl lmmddleatoesdgennnicaﬂday fine, the perforations are
sirrilarb_%larra and the material is simlarly
hydr ophdbeda \Y@S finst periatated o8 aneesige te dorm ao‘mst paftern of

b beffotdiing, binfl d LobH T Qo REid BT es ob e e g 6 Yorm

useeocbnds pattamqaaforlaﬂ@@s t Ddringlthig scbAbtpREcedsit \A/éstrﬁanuauy
oucea2- n which Ais non-fluted and is

t r &ABeled rgatM%%@pndmptz@wfmm@hmmmgwﬁcuﬁmm the first

¢ oPEREPIGEe ikt (R pRRRFAR pkfy SaiE e o p LIS, 4
( 8pradtihl prodiuchon ties seevrtda8iesiobyerséredbhs sh@bloeéfscourse be

(reference nunbers here remain the sane) and rol

( 6&8mies Qutdpilinegvithwihenfirst seme®dr counter-rol | er to

| f’LEEEr”t ThaTaralh Wif Tl e 8 patem  brtprplionsion it

. @wo bidelssvaslpprvertédNiol A smaNibdlg SHPMERS wifs MRidFabaut® 0 em
mnand land 1.0 mm (In this case the sane effect can

beWaéei inlpciineVitagh wiieh nastssispeodead in asiet of frat®)s haldihgahe

ool JRla Rizghif ot el flinhaht aidlet thonovo
Rol | er STh@t’Watéﬁdor(tﬁue@f ® dl?@gturﬁﬂ it§ %9%&@%%&2@'?1’%}1 over the

while rollers (8), are cont
at betiem, mﬁméﬁiO@ﬁeﬂdprp@gurlbcambe: Coalnwdehleihat the fine capillary

dugﬁ%@ﬁglﬁiﬁam%f Igfrﬁ#]ét%rco(u}g l,v.twh and Fnl?r(laé\?vta?erp pPéssure gue 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
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
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.



i ntroduced by rollers 14a and b essentially elimnates
its tendency to transverse shrinkage, is controlled

wWarod@&7915 The conposition of both plies, andpetermos/aisoot

stretching prior to the "fig. 5 process” is exactly
as in exanple 1. Like in that exanple the transverse
orientation in ply B is achieved by wel ding short

. lengths of longitudinally oriented filmtogether.
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RoTrhermo(:@a)retlstr(elQémeraﬁ |h€§xahip'ﬂé 1aetappfdrens impdrannd
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) lferesce tht relars (bak ((L19).(8) ard (1) a9 ehesgeq bysmooth
anp"”ﬁi\?ﬁgﬁé@@ p LIRS nREré i Pe st e it 08 % supplied

hi gith amnxﬂaencpum@rirommbwbtz@fht tBBrFilMKRIR sliBPingS Vs st. The
counter rollers hold (A) firmy torollers (6a) and

( 1bheReoztrg rlggé11)dRde pranscasiin exaraple 1,4.@. itds isopplied with

bl
21 B9aPbrostas Br SRR ARLAFR hddend) B Bttt same effect
B tan beuisvadbivhéwtid Hitber RebrREmIRe Pasdied aﬂEl 88€ matching
This al so %IVGS the lam nate a tendency to curling

busteehealler éhRkis spppled vdtbraxiall grpoves ofipitch 8dD toyn aod lland 1.0
(1 due to its slightly waved surface. The final’
| a ate consists of flat longitudinally oriented ply

A and SRoué@rw?Eaﬁal(Y) érlélk@& attrbéﬂﬁ\éﬁ{p%%wr@wmetr%ﬁers (8), (9)

B. The wavelength of the flutes 1Is about
V\C{@@MCUSMQBE m@l@baﬂheﬂammatmﬂenmeﬁawe JlD5°C and the

BBt B R ke PR bichSalop W 20 sbeite e plerta
or inReldlib&d lbyrrﬁnér@e%péﬂd b%sstéﬁhanwamﬂldét?§ Rgﬁéﬁéﬁbﬂ tg\f

ori entabl e thernopl astic pol yner ‘materi a
hataps\®re¢ gheokagmfis gantiollehatad*(B on afirst side is

adhesi ve bonde ng zones the rests on .
firar oftE cERS lonh Rea P Beciia et s eind orad> e “fa
S e “ﬁ?*éé%&aﬁ*‘pp'?aheaﬁansvefse

i netientatign 0ptydB isheckibuea bydrverldmgl shorblengtrenef lbhgitsdingily

bondi gi.ng on the crests of the first side
10°r6?nq%d%@“39%tu@é spot bonding with the crests on the

£ ok PR Y IBFRER 5 RIBRLIP fod g g crvon
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
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 roller (13) due to its slightly waved surface.

The final laminate consists of flat longitudinally oriented ply A and
transversely fluted, transversely oriented ply B. The wavelength of the flutes

is about 1.5 mm.



| ayer on A and/or B; ii) established through a
separate thin bonding film or 15. iii) through a

wo pimosesosveb adapted for bonding, and c) the PCI/EP2003/015001
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wavel engt hs of the flutes in A and/or B are no | onger
than 5 mm and the wavel engths of the flutes in both
A and B are less than 10 mm 45 Laminate according to
claim1l, characterised in that either the thickness

-of eachCRfAIMS: said plies is generally the same in

bonded and 20. unbonded zones, or at | east one of the
pI i es ekhi bi F8minate coaprrisinge aenofimtiernad ed ndtiim-formed ply

oo S S 6P Mconlhsbiied bbby he oL B hoth maiply
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characterised in that the e wavel ength 1 n each

t hi@rinirg pln iaggle Eomgeansarally aboutd30fmp tor afic inshiding §0° to the flute

2 e B8 o EEHIAS o3l onfiBo RgPeS by b 1 ereie byt side

cl i @ tib® l'ies
(e Qo ban i anaeh o?@‘g‘%”ﬁ??? st 80 B ol

PCT/ EP200D3/ Ott@(m:iheslh& Ia&resdlages at | east 5% and
f bly a % | er ,than the o
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- length of a curveygy éhbﬁwgn&@?Bcross section of a full
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flute wave including the zone which curve
lies in the ddl @stabhstmhthrolegm acepardtadhim lwdndihg film; or

ply. 5 5. Lansnat ac orq gg%ﬁ@glaa%éqm ar a cterlsed

in that in at!]|ed

averagec) s afhel \ﬁé\féleﬁs%s o@théﬂme’é%% Qﬁ&/%rr@ ﬁ%t ﬁﬂg}i@ér than 5

of the preceding cla , Characterised int
wi it anid teaoteveberttithg of treefliutesan blodadtarehB-avé ¢dsethahvwi® mm.

plies is no | ess than 15% %eefer ﬁﬁ_'%m

20% antt stitr@MiGteacerdnaiaclaim . slay giier the

t htﬁl(fl%@s@ g YaYEh %f‘ﬂ{ehsala b8 géhgraﬁ@ctﬁ %'aﬂ% %&ﬁ&édoénd

t he precedi ng clai ns, aracerlse I'n that the

f lunlndead zindseas bt least ohe D Ehe pliepekigbitafiest @obdisyate-
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
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.
4. Laminate according to any of the preceding claims

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




formed and extend in a generally rectilinear shape. 8.
Lam nate according to any of the preceding clains, 15
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the two plies while extending mainly al ong one
direction, are curved or zig-zagging and/or branched.
9. Lami nate according to any db the precedi ng cl ai s,
characterised in that the flutes in at |east one of

t hfebade Bt leest B4 bed %Ebf@?@tﬂ’;ﬂdt RGStHO% Ixz)ngboti'gamhme linear
direction are dlfferentl)(é)\ﬁ aped in a gattern

gl\Mas\@l%ngithstm cuveddengih lﬁ@U@dW&FﬁQd gihel qn@&bof)@ curve

I 10, L
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Ofwﬁneﬁ‘ cLnR: Péd ﬁ‘ﬁth'é@ﬁld@lléfﬁémédrﬁth@rtmrsmw th@ bhss,
or the two plies have different col ours. 25

Lami nat%® ac dcﬂrdil’lﬁl@e aeceAingoio alaid fir W@m'%@iﬂéﬂi in at least
char ac erls

the nain s,on in which the .
F IS S Rigs BagartaVgeat i Fosfistan. | aily
per pends cul aLarh%a‘té‘@c@@*dﬂwgﬁﬂd &% bDihel grevbdinl didims,
flutes of B extend. 12. Lam nate according to claim

1Icharheiesisediin twat the widitatof @ashdionddng eaee §xatleagbone of the

gh{@g@ %%lssdf%slspgg ﬁg@%?{%tpr%ffqré{sbngdgﬁ g'gaiggg‘?' 2fd still more
ﬁH/eFepr%Bgﬁ{uS’i'é%QFaan%%%f tHeAMiitBai v eAésgthdi ng to any of

e prec ng clains, characterised in that A,
out si de7.i ts Eamstataereotingtd amnebthier pregedingodainsr e

BM_M carBGlerisgaindiel ha sl Sertio o e eTifpee dRhy
{O?I%%age ogéﬂéﬁdﬁﬁatd%érélm@ctlﬁﬁe%rﬁi ned by

shr tests nate according to claim 13,
charact 8r i selamnathaiccarding to sy ofrtileepreceding dainght ed

IanhB S or| ent atl opl %@%‘%eqtgte%%t(ﬁlgttenu tegvc{gﬁg
g[ %g%hg{r‘lggﬁgh{‘y "atb‘?}gss ucﬂlré’éﬂcﬁwc & BuRIEPhdAglAaggirg 4 élﬁd/or

ones zones are present, the said
10btamheui ent ati ons being observabl e by shrinkage

L d 13
char act Br schamyiRACeorda0 7 ahi of Uik Praeedinbobins,
di LECLIHRY Althel th¥ filled Iraf lEH5ESNEBEHRY tvidSlied white

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.
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

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

lamination.
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both referring to the cross- section of the respective
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an extension velocity of 500% mn-', is no less than
30 MPa, preferably no |ess than 50 MPa and still nore
preferably no |l ess than 75 MPa47 16. Lami nate according
to any of the preceding clains, characterised in that
B has a1BovelLanfieftbisticontingto ahg:\@f tha precediy aambsﬁ h
as measured in the direction perpendicular to
iiaahairA outsiglelits f"‘@hﬁttﬂ@ﬂ@fedcz@@ﬁmlfr@.lamzones are

: uPteRehr is BRARATRAY biHiasl mallf i 4 Snebliph 8raled o e direction
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the direction of A's fluting up to the point where
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any signjficant. plastic,.deformati c referabl) :
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acm@léﬁm‘&ly riéht2BnkPB’ sldticttat 4(5'; ofifsfdetd ﬁfét%ﬁt@nbﬁtefoh?énes if

B, outside its first attenuated zones 1f such zones

ar 8U@T 2eneR archpresantisi igheli theatA's mvefagebrientation in the same

orientatio othe directjon of the flutes or
Rt SR R st atBatethe Foheedt SR prisaiespent. the said

shfwcpg,qg,@t tiegé t o claim 13,
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films, %hd themywtd acaording tcecla|mm16fomm e:harauteméd ln that
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differently directed Lam nat e according
18$etzﬂ®@rddherresmbtlva plyhandBlatarminedio sed- bm‘nobelwmraiw strnps at

¢ St VIRt P SRPRA o asn NGO W Paferably no

Or je88 %134 80MPA ahs éﬁlarggré‘ ﬂﬁ e'F@raBR; O sl t ﬁaﬁ%%b'a

differently directe am nat'e according to any of
the pret@di ngamiratemctordivig thany of tite pﬂebedm@tcﬂdmrs;mes

ar resent .in attéhgast one of the two [
o haER Beal 5 BES et RostiRient oF clstiE thasA pbgth as
exeBguldd Th1RS irkBibh BRRYSH-CIE (P! Rl RALRAGH IR

correspon INng zones O I'ng 1 Nnto non ed Zones

of the ply, ItéraurwtéansommgWd:lblm1eachamteriwmdﬁdhame
toatota w dt h wh | eaves nore than

L016% OO ok B G GRD of A iR SIch et by satching
of oiithg Ié‘rﬂfhe*?@'&‘é%’erﬁ?&ﬂaf‘ﬁ) PR iR ARB s 7RG Yip thtE point

where A’s waving has disappeared, B still has not undergone any significant

plastic deformation, preferably B comprises a thermoplastic elastomer.

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 according to claim 13, characterised in that A is

composed of several films, and the said main direction of molecular
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attenuated zones are present in at | east one of the

plies and in which the bonding zones are generally
coincident wwth the first attetfuated zones. 23..

Lam nate according to any of the preceding clainms in
whoréntaflon fisitise resulEm af differemeanonoaxial @ssiakiahbribaggions in
in one of the t characteri sed by a second '

wWo plies . ) g
soﬁhediaé, Q{@S 8?9%‘?\%‘5{ @Ht%Wéj'ﬁ%"ﬁWgﬁﬁ"@&W-pai r of
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anfesyftaphel giffaresdimrnaaxial vs bigahgrieniations indhetsai flres

th i i-pi Ld-st ate-attenuated zones:
Chggtg%?faélgirgg%aﬁ?ﬁifﬁ{%ﬁtlfﬁl{gé&le 5t attenuat ed zones of

the ply2are agmmw@taedo@ﬁhg?tmény BEtHd HrieeBaINgh¢I8iMMEFSwhich
in such zone is less than 75% of the maxi mum t hi ckness

of firshattenyated 20nes #6a PHesrIddn 2blaast pnefal the two plies

ety S 8B IS P, LSRR ke DR i
4%raRdvers@dirastion B_é%?ﬁdﬂﬁé]cér@eéﬁ@hcﬁﬁdg L e POEBESHIAG into non-
claims, characterised in that A an f

B consist o

nefP@ided zanascef the ly.i tbataxtensiens wibin eadhnpen-onded zone are

. i nl: i St _of I ' 24,
PERORETRS LSBT Pa B ot B! A efraty o tess
C hiyaAGI0%k iof &tk Witith RAthé RenPideBitticnss het B@BH?W t8Sarfy first
and B is effected through a lower nelting surface :
| afitenustedzonedibiese wddists heieg phe distaricesmpeasured along the

coext [.an ocess. 27. Lam nate according to any of
th uﬁﬂé@%@ﬁ?ﬁ%‘cl aims, characterised in that at |east

one of 2he plafmagBREGRITY B A% bf BBirhd I b 20 iB-whieh first
10 protection agai nst oxygen or ot her gaseous

meditenuated zoges Begrpresent dtagbledshone of theyplads am in which the
precedi ng cl ai ns characterised .in that aj |east sone
o5y Fafed o 0BnEr Dy Huta v st AlepEaat Zanes.
intervas andyhirgk i 8Lihe - Sha i i
entire wdth aﬁta r%tiﬁgafédl)rgt”ﬁ;ne | ocat ?%rﬁgé?@g?iaﬁ@st lII;]eWh'CI.I
t vitrshaiteryuated zbhes ese oesant lab et pooke o the two plies .

characterised by a second 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.

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
preferably less than 30% of that maximum thickness.
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array. 30. Lam nate according to any of clainms | to 23
characterised in that by the choice of polyner

“material or by an incorporatedddiller or by 20

orientation, the coefficient of elasticity Ein at

| east oP®. of Laminats peSordifi@ s HhE 8f the praeediMeogldies, zone
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do not reach into the spot s,
peihedfa’ten@dsi otationsapendke fHeatveml alfragosrof ﬂletepéolfm ichdsegnsockets.

trougre¥ne vail Bsdaainde Sl §§2“aem§sagmrete” Clatissddn thaithe

Il fteshedRpsHiBhs XSLQWLE‘M)&J oftrﬁut‘g%gg// %Ld&efﬁrflut%%%? & Itfnﬁes are

| am nate; the annel s for utes rmy
cIlOsarUB)to form pockets., 10 34. Lami nate according to
claim Bé% char act ?I‘I sed jin &)?at t channel s or

pocket s5%ont HANELS PPﬁ‘Q{dl’ﬁﬂ Pray Og%@ﬁ'ﬂ%a tp #3fnargeterised in
{1 thaPby Hd ERBIBL of PYI a}?&%ﬂ nad SRR OK b LAARBORr AR AIRE ©F by

rom a passin nel's or poc
orommtahoratthercbefftcnarrt ofmasimyzﬁwgﬁat leagtadrieeofdthe plies,
absor bi n on- exgh % matter dissolved in such
f | MEASUIS ,|a tl‘ru,a HpRpnded z ne 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,

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
protected by the laminate, preferably an oxygen scavenger or ethylene

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



15 optionally being fibre-forned or yarn-fornmed. 35.
Lam nate according to claim34, in which by choice of

woyanopttobi ¢ properties of at |east the inner BOI/ERZE3015001
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of the channels or pockets fornmed by the flutes and

by sel ected small spacing of said channels or

pockets, and choice of the di sfgances between the

nmutual |y di splaced 20 perforations in A and B, there

| SsoRg fﬂilr@‘eﬁﬁn?méleiﬁgfa’ﬁ@rﬁ, @@I@%ﬂg VAR WREO-geioratibrisesteBlished in
needed to allow water through the |am nate and the »
| affienfiutes $o ephpaes the §ffee ofisaimhpegsenaivevapour to pass

t her et hggugh i ding to claim 33 '
Char act 851 seheB IS AaEORkRo f Bt of IepRcErTsbr airtms
pr ehdrddictelrinmhatsoth X 888 B &k sdpplieandigd agﬁtﬂﬂﬁjdéfofat

25 Teast on one surface of the lamnate. 37. Lam nate
ackerfdiatignsowbergby tBs perfopatjonssdel natreachania tveybonded spots,
sheet .f

backsheet referably on_.a di aper or, as r:

cod fiberBiaTioBRn Amel 8o PRt treiBefortingpn & so as to

acgqldH | 36 1 | i i

S hi G e el B8]0 (B BR L PR BB  R istance

. 3drougimtheafletea gemediitygparallel tai thre 38aiorsuBfaces e thaes laminate; the
ows wat er but hol ds fine

padatals armal SUHTE ICHER gine clcReRh o anchaice

accor di gg t o] a4k akbsr&ﬁgg';dﬁaaﬁn 330 cﬁénac?é}‘?srﬁih%éfsﬁ%
in that the flutes on one the two 0
t hehardingr ppekejewentdih ¥illipgr patediat ablaptedatotdud sl afiker material

P B i S50 o st P
Or¢ ﬁé_l§ bl’ EE)?I%’@%? isg ﬁa‘&‘h &t%??cf@—@éon& étr:c'%)fag;é@fj

or multifi or med both main

or &lesurblrigeont ibererchbagingomatiéydissolvad én isath fluid, whidfiller0
the first ply has waved flute configuration, and the
se%%tl'ﬂ"aglb’ﬁedﬁg ng‘?‘ﬁgmeds‘?rd@mﬁo%?@si vel y bonded in
bondi ngazone faigr ' ic N
o oh P35 cBainhetd BcEaRhg 1 Biafin ot it whidihPendioe of

pl Iy;adrgphobimq:n‘obgﬁielsﬁ)fm daeasbghalirmen@wa‘dcegbg the chmihegléler
sai nding wth the secon y is carried out under
heRC %lﬂsz@s thefdes 208 Binrifcigderoal 8Paping pEgaid channels

rObt Gbekels, SPERGES bf fRAdistirldibetween the mutually displaced
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
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
buildings.



a) the second ply also is given a waved confi guration,
whereby under use of at |east one grooved roller the

wo bas@34903 ecti on of the second ply is nade atP@nERIIgS/@15001
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to the flute direction of the first ply and the said
bondi ng zones are established on the crests of the

"first ‘side of the second ply t® 20 i ntroduce spot

bonding with the crests on the first side of the first

ply, b9t hel adiveste \eecbaiitd 88 ciaimi3B 6 BLeEbY akig ééotbﬁtlle

second ply and established through a |amnation | ayer

onWhich @lépsws waterde pese Hait bplotssfma pgzrtl@&squlshed

et abt | Afea PRRCE B At e ios!s Besfhineid arlor e claims 1

bot®gsharaetetised hethm\lﬁé f0&shén @ﬁeto‘ﬂ@hé b ﬁﬁa[;d)rfbumc@s of the

plies are no longer than 10 nm and the wavelengths
of baaare generallyrpespendigyier tmthefiuteseninesthar majay surface of
g.%e% han 5 mm 30 42. Method according to claim4l,
?%rised in that the filns constituting at Ieast

, one of #he tMetRdd @ﬁn@h@fé&%o%é lé&ﬁ%ﬁté'{b?bqﬁsﬂ moWBfiifliformed

WO 2004/ 054793 PCT/ EP2003/ 015001 52 there 1s
coexinuliida-farmedety wish & sepongrhanefilmafermedoorenabifienforened ply

¢ ndotithalll g4hdiiit ofSelBbls i Polasti Rolying mgtstial, in which
c hileAfseplyIRes & WalvBatiutd @onﬁd\@raﬂbh esnd HsssdorRf ply op a first

material which is orientable at room tenperatur'e,
pr &iferiahesively bmdﬂdwndmtmmg zofieptdl thel @bsts. o4 first side of A,

cri e Aah T WRaluBisyicRySardne Py Winfonged by the use

o Dr@wgﬁocﬁied RASE, éﬁ&eth@fsa?@?gngildge\ﬁlgh ﬁwégéédhoeﬁlgt@ garried out
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stretched i n narrow zones irst attenu
z owedentiial tanar prepaural drel also urtdee usel e grboted eoliéron of

flyting in the,ply, said stretching being generally 10
: pe&b@ﬂgﬁé\iﬁgd—é—‘g@tt he said direction and carried out

bet weengp Seiheoéedbhagb{ﬁ disd i8! I%ﬁ'a%\%od%cfrff@ﬁﬁéeﬁor{ WHBreby

the grooved roller f [ am nat i1 on
gr wederdigeodf @rleasironeagimaed oallersthedhutelidiratiich of tHe semand ply
ching in suc

o2 n5 oL Go SR e B S Reb B ot e o poncing
0 8 s e Y g
orintroduce 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;
i) established through a separate thin bonding film; or
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.

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



after the formation of the first attenuated zones,
anot her set of grooved rollers produces second

watrdansewed zones which are anot her series of BOGI/ER2003/015001
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state oriented narrow zones in the same ply, paralle
wth the first attenuated zones and narrower than the
latter, while the grooved rol b2rs whi ch produce 20
sai d second attenuated zone are coordinated with the

grRenead doekdratsd wbalr nplthsyserfadeeldyer td engdblerthatianination
zones so that each second attenuated zone becones -

| odtiosdt aggmeelting wf the man keeyPethsePi@Sen t wo

i ghboyy i i r st . 4 . I
oo diy « SEeE Ao iRBA PBImIFL6T 42 bharkBienBed in that the
25n/BaAe.EorRist R Mastiaahion is erpetableistrdom tempénature,

fromthe opposite side of the ply, and in which the
t qrpferablyrtbepmainky sonsishaf PAYOISIN. er and t he t hi ckness

of the fjIlmjn.the first t t o) j : :
to all o‘{ﬁ}'t héwev‘bﬂf%%cﬂr '89&?@9@8@%@0‘&2’&%@%@9@

| 3ALNG ingWt sheashbek oesaidgdliestissolid-state
TR0 TR shioghads fepstimcenacylesieoo!

nt act
wi stietetiad trr earewaones o omyfitsh egnvatedzanesvhighase pasallel to

such that the | am nation | ayer .o ' .

> b8 soirie dhesharabbufta s PRt Risidnd Being.oonerally
noéerh@ﬁ&#& 521l thaRhRAdiichaleEatiedeut Wesweet Beset iof grooved
at't ehuat eg zones and the bondi ng zones becone

gemiier bothadiffersnd éom thergropked odlerdon lamingtion, anf that the
| ai 1 46 har.acteri sed | . t he', _npi g

¢ HarogveRFRlerar Jasr sk praaueted Mitihel sl el o drgBled

n . _ . ;

P SR i Sl et G e e

t hisecomés hovatd@withit & ficstatieoudtathzene.any of clains 41

he wavia 1 dlehed tedrting Brkiefh 481 el dlabitgiseBif At dor to or
c| é‘l'ttﬁ’éthé"foﬁﬂaﬁ&ﬂ gf fhdfetattéhisRelZopEs! andther ket eredrooved

t
of attenuated zones, 10 the filmor filns _ -
copilers ptodigestseceadiatieneated zdrespivhish ateanotiyy sesigs of solid-

\rlmé_tg,hgm g%%ﬁ%ﬁ%rggwiggpggﬁﬁ g{e g%%\g @?&,gfq?%he Fvﬁtrg{%ﬁﬁrs} §ttenuated
be%@@efﬁﬁ& %i’r%lmgéf thén iﬁbela‘fitkeF aethilPtheioelel Folsrsagiiet produce
to s di Vet hod

econe | rection of fluting.” 49. )
acegidgtontiatiemuatéd zbree are ddordinatsq withethegrepved sollais which

Lt Sl ot 65 ralSBlh SechEl Gy e
t "B o bSRLE W4:8Ba YenkhalyThithe HitilsAwREn Ve rfiGouHng firs
attenuated zones.

46. Method according to claim 44 in which the lamination layer is
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

grooved lamination roller is such that the lamination layer outside the



direction essentially perpendicular to the
predeterm ned direction of such flutes. 50. Mthod

wa@ce@ansi7pgy to cl aim 44, characterised in that BCT/EP2003/015001

suitably 20 distinct. stripe formation of the first
attenuated zone is established at least in part by

" giving the crests on the groowad stretching roller
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intended to produce the stripes a tenperature which

| sattergiadad kbae dbbs noe rgEshedald ¢araimatibe termpetsture rwiidre the first
ot her grooved stretching roller and/or by giving the

crdlanuiaded FaReY PR Mieibehdiagasnes hasrms gemeraiy egincident.

produce,4 he j adi f C LT M
o oo et bRty A3 R RN APl 56, SSd oo
t ithat thet sitohngf the epuedbdtdilet amictdpradluces thd lamiMetiba®dn the
according to any of clains 41 to 50, characterised in

t Haestere af fha bigeptd.Oune, ipreferably notmerepiniass2,Pgnm and still

e i |.al [ machi ne direction -
uﬁﬁgﬁ %’%@%@B@ﬁ?ﬁ#?éﬁ%@é%@ rientation process by
t aki ng 48 t hgewlod élﬁfo@diﬁﬁ|t@@n?&ifidﬁlnismpttgb?,acrﬁa%ct@ﬂsed in

driven nutually internmeshing WO 2004/ 054793
pdinatpriguig/ the soming A the waved fiute stueiure Radgi hewsethods of

he... i ' lar. lical .and . f '

arar G 4P B8 BB Bl e T e ety 1@ 5efiidzomes.
achefithng s Coasttulidg =t NsHAoherdfigd pligs hakupplicd With

is passed directly fromits exit fromthe |ast of the

grasigrdatian inceregphgotimdirections: theyesultarel mairodiréetion of
grooved. | am ion.roller, these two grooved. rol.ler .
et eyP ERARG efhe §5setaTi i WS dESRIT Rl Sefsted to
SasBoRid RS divBetion BEAGHgEd at each ones operati onal
tenperature and being nutually adjusted in the axial

di rect i4h f dvietiodgreendingfto ey ajictaimest! 8348 \eheadterised in
3680 Bt 2nSH s The Perf Pt SdrEfiv A dt el Gneidhefie Bud piies,
9rig@uATbPOGt Aftetthe Jamldti®hoyt Peth8l siir@gR%bf tﬁ&ioﬂ?éﬂ A in a

roller over one or a series of heated, groove

t rdirestion essehlighspenpeadiputante dhe prédetsrmimeddireatian of such
st@lrtting with the grooved stretching rollers and

eHc ?1% with the grooved | am nation roller each being

in closgp prl\ﬂé’@#’ﬁﬁté/ccbﬁdihbf’to %ﬁdiﬁmlﬁha?éctaﬁgg!ﬁ?W&a suitably
wher eby each of the grooved rollers N € row has

t ristirentnstripa tohmatien ofritas first dttenuateel zoneeisstalblished at least in
operati onal

oy g 15 PESlS o o9 Re e TG o and rssge 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
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 flute structure in one of the plies is established essentially in the
machine direction under a generally transverse orientation process by taking

the ply before lamination through a set of driven mutually intermeshing



54. Method according to any of clainms 41 to 50,
characterised in that each grooved roller used to

wo eooriosd1e3 f | utes in one of the plies and each PCDEP2003/015001
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grooved roller used to formthe first attenuated zones’
in this. ply according to claim44 if such zones are
produced, and each grooved rold4er used to form the
second attenuated zones according to claim45 if such
Zogresvéd eolfers ke grobvédon thé Yolritd bairdy eieatedr 6PhsiRdal and
whi ch the ply follows before and during the

| dRTTRinG @hanglesifet IeastiGlr with theaallen@édsr ol | ers in

O o 45 SEER AcARoS5350 SLchebhBh RS A Ry i
f | pdseedirdchie fiom fs Rt fidn theIdseePeRt grodved @&eeshing and
during the passage fromthe position where the flutes

arfwtingrrelierst o thagreowed lasmnatien olleintheseitoe grakeed rollers
| .saj d_hol di ted, to id Y

P K60 57 8o%e ISR S RRD GAGPEEE iRl daihe eitgp whep

200448154423 B/ drRRSpHEral698 kemperatbre MBE BRthPffeMlis]

ynd
to claim54, characterised in that the flutes 1In th/ins
pl 3djustedin tmeeaxipl dinsetiart fonmlighmentof the graoveansver se

o o S ol ol flain e i Brad RS Ry B W piy s
¢l dd¥BdTrbrR its Bxit FEIATRE 1% 1of Beb '%mvgcgj}é;ﬁﬂdtir[gsnbners o the

t
attenuated zones are formed acc to clTai m44 by
grgroveed lanination raltern awpriomeowar démes obineatietihgtdowed transfer
grOﬁved r ol mn
c

| f i on, d i d .
gt BircarapLes Tnindrou talRo B heiotyes stretshing
of ol &% 4rid éﬁdﬂiﬁﬁ wittetHREGldoeq W&hﬁ%ﬁ%ntrﬁﬁef é’é&r?béipﬁgtﬁ close

Met hod according to claimb5b6, c acterised in

s ghraxindity teatsomeighboenoanadhbourss wheesliyoeaeht obtheogrdioned rollers
ta claim45 r oove, rollers acting,in coordination
WD v GRsdliedars piswion deasiiroat st sspeciive pperational
atp %tﬁ%,%ig%ﬂﬁutﬁ%" a@%@fﬁﬁ%h%iéﬁ%%c’?ﬁaﬁ fbafighment

automati c fine at1 on, e relative velocitie
betfieegradwest ol | ers. 58. Met hod according to any of

claims 41 tq 5¢, characterised in .is. that after the .

i nation. MSVOSACEHB0P W@ww@émé%ma@m

fl ' j ' r :

) BEL SRk 0 6 RiEnBuidl Fro B e plspgomcn

t rgropvea solien usadho doime the firs$ attdnlistedtiomes indhishaly atberding to
arrays of utes together formcl osed pockets.

sSaifeih g&%@&s{r{ﬁsr@ewo Hednass! eagigreoverirgler ysed to form

t hAL sBkoh& &ftbnuated 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
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.



20 sone of the flattening is carried out with bars or
cogs which have their |ongitudinal direction arranged

w@eonenad’by in the machi ne direction and/ or thePCT/EP2003/015001

direction transverse to this. 60. Method according to "
any of clainms 41 to 59, characterised in that
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is filled into some at 25 | east of the channels

formed 88, t Neethod sdooadingab ddimt B4, cHanddefiséd imthat the flutes
taking place_prior to or during the Iam nation. 61.

MENKE Rix aes tArme Y eserimB@ir jiehar adiensyerse row efaif jets which

Bt Al ddByes on e o BIAG Sy 1 £ 1 ea ™

pocket 66.30 Méthoﬁ@d&ﬁdﬁgqgfaﬁwrtﬁ dléirr@@ﬂf bt 88, tiareb@iriged in
61, characterised in that ‘prior to, sinmul t aneousl y

w. that tist penesiedgones areifeimed ecegrdmaly tr eleiroret ky groamed

aitoflffcaciy i nborindon W he ardS i il Uskildot BtGh, anc

paéatud cbbriigstorftsdiSatig ahrELﬁoﬁnléﬁc$Méfr@EU@t|Bﬁsonlﬁe t&ative
allow air or liquid to pass through t i ng

mal\t%@@taes betweeme’&hﬁd@”a@cordl ng to any of clains 41 to
t.he de a, nmu tltud
of ' per 1 at R e A GredinpB i Sioe SreaBE s i gt Bk
b%edohﬂ‘étt%%ubﬁéoai&?és arthRf el cbiding i BRiRI45 B)?brooved
bonded together, and the perforations in the first
plrplieesi agfingi lgmoac@datmro withrtbegrobvedtollens usad tdproduce the

R RS e ) oo o G e
Cg@gﬂfét@n épth@"reld\t’ﬁtbh%&ﬁéé’bgtw&ﬂ PeAyers clainms 41

characterised in that I n one process step
t her e i88.nel Methosl armardmlde aply dialaimsi 41 tch&7 féhesactedsed in
econ or in the d but not in the
that S50 ReTRE R LCheatned B oGy R bablbn i Mittenea
f ' lHtl§§atanst §céd éﬁhté’r‘véls‘“’kg?é?epétg& LHdEPEe st Fiest%ﬁgé Sufficient

of a hot r nmove essenti a
s doornel tbe||all¢sae ealch ather mnmandaicmatleﬁs shhabiheaoooardaysyof

t | ai 4 h t n that the hole are

f%*‘ﬁr@% qnﬁiﬁ?la%fnf%&%{qc eC{P‘BI?elﬁl S.of the second pISy with

protr UOBQ‘Q Hﬂ@fh%‘daéﬁcbr%lﬁg% F&ialﬁPSé %ré’&éf"@e@ﬁn i Gt least
whi ¢ e sane

roller, are nove t essenti
v e3ameg bﬁ/tmsﬂattmmg\m carried oviivith Ibharatori gogsivetiichdpave their
terlt?émglr vents the flutes

onglt |rect|on arranged general|y 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
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.
62. Method according to claim 60 or claim 61, characterised in that

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



20 fromcontacting the hot surfaces of the roller, and
preferably the lamnate is pressed towards the

woeaunsdibhg parts by means of air jets. 66. MeP@D#EP2003/015001
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according to claim®64 or claim®65, characterised in

that there is drawmn a protruding nap of fibre-Ilike
filmportions out fromthe nmol sgn surroundi ngs of the

hol es by blowing air in between the |am nate and the
hotmadbin thklleminatb et ¢eddien @8 sidkao lhehy et ﬁlhﬁg rn%tbﬁél or part
67. A nmethod of manufacturing a |lamnate of a first

pl yhetephdigsipaie sHa the purerndingsirfo eawiait Phliquitl to pass

ori ic polyner material and each .
ha&ﬁ@hagéﬁeﬁgi{gﬁg{‘%ﬁly ng a lami nation layer in which
the firgg anqisthoar@Ecoidifg bRy 6PBFa'|rﬂ§Ql13tb362f QB ardbterised in
facetofacerelatlonshlp 30 wth the | am nation

| a;ﬂ&ﬁhewe igirade adnnmmﬁe of perforations ot therfirstand ém thee second

'glvsgﬁghp@@ggg rg%Sr et%*f@t@) gg @[\A%bﬁgggnged ?ogether and
PCTHEBBAGRBHE 0 the ﬁ?sttdlv?bé AASIL0] BKPI BEfAERons in the

adhered to one anot her, h the second
or iSeneRd deiOrfD;cet ala@svau@e\lvlylcbfpasbes throbgh éhelularamalte)to run a

and,. i,s_gener al not shrinkable in solid state in the
di A és:ﬁanc%] E’ r%%/?e?r @0{%0%@%& enlt at i onI and thle . )
first, ply agidthod %cf:@fblﬁ@td Qﬁy bﬁg‘aﬂﬁé |49r’tor 'cﬁé ctérised in

heat - shrlnkable mainly in a 5 shrink direct
i sthaiieoaelpropessastepltherd is mbldaedrachmlhmda mfefmlésm thehfirst but

2 oRBb LB RAsaad A obBhinNG oot e G e frsb By, Hese Roles
r egbind f%%éd'tﬂy%t@ét’rﬁfﬂht@g of heitdt b ﬁ%gﬁ@e&{ﬂu&ﬁg's%ﬁfgce parts

general ly perpendicular to said shri Ion

af véa hohndliert whicht ére bved at psseritilly dius sdmeovelbeitynis the

o i d oLeoserri solid state in the said shrink direction,
y the second ply becones fluted with flutes

ext end' BY. PERRAAGY %%E@Fdlndeﬁqhélél]nq 6] Eh S AR ih WPt holes
havi ng a wavel engt h at
rreﬂfmtbrntfedriancrﬁraiathmg ﬁgtea; cbfahe lseten@blyawftln psdtrpdivig Wwréterably
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first second pli'es ar e con nuo
f atrenr mmactmgsthephm surfddes dfaine r@lteroand pyeferabln ik reﬁmhate is
contact wth anot her between a set of _|am nating
dePressediew P \RHRTOH VR PRfIPYy Mmeans & aikielspl i ed,

wher ebyg élhe Mﬁéﬂ%@%ﬁb%lr‘: 5|§‘nl?83§ff‘°cl§m'|"§ gjérgct%ﬂged in that

anot her, e se

tr ttmarlesl: deswn afprbinadlmigqi’am@f ﬁbreatkbl fiim, périieng ®ut from the molten
ener a
g surroungmgs of the holes by blowing air in between the laminate and the hot

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

of laminating rollers between which heat and pressure is applied, whereby
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transverse to its orientation, and is prior to the
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machi ne direction to introduce first attenuated zones’
per pendi cul ar to the machine direction, the first ply
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the ifir88084 firstistbRBalcd AHRGSRbehlifkGRrdb $he machine direction,
the first ply as it is fed to the lamination roliers is heat-shrinkable mainly in a
shrink direction which is generally parallel with the machine direction, the
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
the lamination temperature, but not to heat the lamination layer in the

adjacent non-attenuated zones to the lamination temperature, whereby
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roller for fluting a second ply of thernoplastic
pol ymer material, neans for directing the first and
second plies fromtheir respecid ve grooved rollers to
a lamnating station 25 with the plies arranged in
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second ply of thermoplastic polymer material, means for directing the first

and second plies from their respective grooved rollers to a laminating station
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

and the grooved laminating rollers having groove pitches such that in the
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the interior of the grooved |am nating roller. 78.
Apparatus according to any of clainms 74 to 77 in which

“the 25 grooves in the rollerssare formed such that

the flutes in the two plies are generally mutually
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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
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
the ply with uniaxial or unbalanced biaxial orientation with the main direction

of orientation being generally parallel to the flute direction.
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downstream of the grooved |am nating roller in the
| am nation station there is 25 a flute flattening
station in which at |east soms0of the flutes in each
ply are flattened and the plies bonded to one anot her

under hgmt angp ﬁaﬁ&ssaé@ramg tbastolaihoB® th podkethe. gr86ved
Appar at us accordl ng to claim85 in which the flute

fl sitetelnlnggollsrtsmowstmrﬁﬁ&t:@é@lrwaﬂ iHallp integaeshing grooved

CHoTEry4de Groveias o e B RE D 1Ry NeERLaG "o o
/ il
PC%'@%%SOS Oﬁomvm@?heég\@%gggrrg?ﬁrs&ggcor ding to -any

of clai &b 74Appa@sus aaporidiigiy ¢laim 80 in whichihenteghaf ther

iy B B FoS o8 P 80 BRS Rl P BL g} cBlaminating
f ' FHI Rr Sho thﬁy@o\r@g &t é48h ardSof tABRBRR! PRcrRECPRMbRS ating

to 87 conprising 5 perforating neans
forerméreturg aftherebparajutahdeimg aligned.f | .ut es of one or

bot h I b
nccor d| B t oRBPAIANBECH R Enolaie SRl Bh ST SeRapRor @
COQRfidS B ﬁ?%pvgﬁeov&& f1aRaidr peIdre b &ited BehRBeRthe last of the

arrangenen protrusions which contact and
Webtodvléel strdtetinglrollerstdral fheugresved lamimatiog selier, adjaceot rollers

coésmgs@a@e bidsdier e rocies Qo SEITURS. drarsier A lgrpinating

pef 18T a Pyl e ety ptEh B b ostalii elnpardtlfs of the apparatus
C| ahthR¢h@eligfed witMorehandthef.| utes of the s, pIy are
di rected |nto cont act WIFCP said pr
UL

et's_di Bt e éoaﬂypﬁg §°flptg§q Blhich the
R s Fe R T

Of shipstanslny pledlet vslithethamolllasams apdliry mkmcmamlmtaailally

havi n hrink d | 1 el
i T tentess helding e gk PRI (T3 dNBdbe MhiFs e

:rlatl#t%%jeac{t'l\’érsptlym M,leaélr%oeegecond ply of thernoplastic

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 roller in the lamination station there is
a flute 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

direction or the cross-direction and counter rollers, bars or cogs against

which to bear.



face-to-face relationship to a | amnating station, the

| am nating station conprising lamnating rollers
wheimostToxnhi ch heat and pressure is applied i NPCT/EP2003/015001
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the fluted first ply and the second ply whereby

bondi ng zones are forned extendilng in continuous 25 or

di sconti nuous rectilinear lines along the crests of

the flutgys atApparatud dstordihyas amyeoflabaire?4 to 88eomprising flute

anot her, the a,pFarat us further conprising a heat .
shrfilling Beansdar filingshe Autaseoffaneser kath pliestraiorsueradiging the

a1 atiietch SRR Gt BuRGr NS Sh LR e ot oo
al [ ow t hgg secamshratus é&dﬁ@iﬁgftﬁ driyusfestiainzond sy eageising
of the first ply, the 30 wavel ength of the flutin

: : . ! g
5 beiprifarging meansFormviting azeoealtios PETiEPfigtes/af precx both
62 93...Appar ording to claim92 in which the
sec‘ﬁﬁ"& 'Blr@’%i@é#%@a&?% Yhe | aninat | ng station as a
subst antgal | yApbaBals 26drdidd. toAMKAT 88 WS whHIthe! ifdrating

claim92 or 93 in which the lam nating station
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10 f1i . ply being parallel to and under operating
conditions, having the same pitch as the grooves of _
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Apparatus according to claim92 or 93 in which the

| ami nat 19 sApparatusacgardingdoaiajimd9 ed Adniwhich the flutes of the

15 ot MR HTEEISE R FoMeCh it SPRCR SRS, o dess Elected at the
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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  or discontinuous 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 5 mm.
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roller is heated to a tenperature which heats the
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t he adjacent areas do 25 not reach that tenperature.
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porous bar is adapted to produce a filmof hot air to

press t - pl iRRPAGiE ECOrHBISPSHRIM B2 Pa B Mhieh the laminating
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anccauméeraphies bévdemivhighithg heéat bne préssure 04 bppligd fat lamination
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clains 74 to 98 in which the 15. pitch of any grooved

rolfiréPlys no nore than 4 mm preferably no nore than 3

M 1Tor el ef/?ﬁr?a%%’us”é’co%?&iﬁg%%?ai% FBwhich comprises a stretching

station for the second ply at which the second ply is segmentally stretched in
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
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.

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.



